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Data Product
An autonomous, read-optimized, data unit containing at

least one dataset, created for satisfying

J. Majchrzak et al, Data Mesh in Action (2022)
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https://www.manning.com/books/data-mesh-in-action

Semantic technology...

..helps machines understand data.
[It] EnNCOdes Meanings separately from data and content files, and

separately from application code.

Wikipedia, Semantic technology (14.09.2026)
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https://en.wikipedia.org/wiki/Data
https://en.wikipedia.org/wiki/Semantic_technology
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Data Product Canvas
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Data Product Canvas
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Domain

Business or policy domain

Sources

Who supplies the data, and are they obliged
or motivated to? Is it sensitive?

In which form does it arrive, and how often
does it change?

Which shared code lists, registers or

vocabularies does it rely on, and who controls
them?

Ubiquitous Language

Data product hame

Name - base URI - version

Data product architecture

How does the data become the shared,
connected form?

What is checked before data is allowed in?

Where does the building and operation effort
sit?

Owner

Accountable for requirements, questions
and fixes

Classification [[0L Date

Data contract

Which things are described, in business terms,
with which key facts?

Through which channels: web application,
download, API, query endpoint?

What can users count on: checked on entry,

stable identifiers, update rhythm, licence, free
or paid?

Value [

What kind of data product is this?

DD-MM-YYY

Consumer need
Who needs this data?

What “job"” do they need to do, why, and how
often?

What are their current alternatives or
workarounds?

Which shared vocabularies / schemas / dimensions are key for this product?

Who governs and maintains them?

Semantic Data Product Canvas, template v0.1 (draft) - adapted from the Data Product Canvas by datamesh-architecture.com (INNOQ), CC BY

To whose business goals or public mandate does this product contribute?

How does it contribute? Lowering costs or risks, raising efficiency, stakeholder satisfaction, revenue...

Why semantic technology here? What would not work without?
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Domain

Business or policy domain

Sources

Who supplies the data, and are they obliged
or motivated to? Is it sensitive?

In which form does it arrive, and how often
does it change?

Which shared code lists, registers or

Data product hame

Name - base URI

- version

Data product architecture

How does the data become the shared,
connected form?

What is checked before data is allowed in?

Where does the building and operation effort
sit?

vocabularies does it rely on, and who controls

them?

Feasability

Ubiquitous Language

Which shared vocabularies / schemas / dimensions are key for this product?

Who governs and maintains them?

Semantic Data Product Canvas, template v0.1 (draft) -

Owner

Accountable for requirements, questions
and fixes

Classification

Data contract

Which things are described, in business terms,
with which key facts?

Through which channels: web application,
download, API, query endpoint?

What can users count on: checked on entry,

stable identifiers, update rhythm, licence, free
or paid?

Value

What kind of data product is this?

Date

DD-MM-YYY

Consumer need
Who needs this data?

What “job"” do they need to do, why, and how
often?

What are their current alternatives or
workarounds?

To whose business goals or public mandate does this product contribute?

How does it contribute? Lowering costs or risks, raising efficiency, stakeholder satisfaction, revenue...

Why semantic technology here? What would not work without?

adapted from the Data Product Canvas by datamesh-architecture.com (INNOQ), CC BY
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Domain Data product hame

Business or policy domain

Sources

Who supplies the data, and are they obliged
or motivated to? Is it sensitive?

In which form does it arrive, and how often
does it change?

Which shared code lists, registers or
vocabularies does it rely on, and who controls
them?

Name - base URI - version

Data product architecture

How does the data become the shared,
connected form?

What is checked before data is allowed in?

Where does the building and operation effort
sit?

Owner

Accountable for requirements, questions
and fixes

Classification

Data contract

Which things are described, in business terms,
with which key facts?

Through which channels: web application,
download, API, query endpoint?

What can users count on: checked on entry,
stable identifiers, update rhythm, licence, free
or paid?

What kind of data product is this?

Date

DD-MM-YYY

Consumer need
Who needs this data?

What “job"” do they need to do, why, and how
often?

What are their current alternatives or
workarounds?

Ubiquitous Language

Which shared vocabularies / schemas / dimensions are key for this product?

Who governs and maintains them?

Semantic Data Product Canvas, template v0.1 (draft) - adapted from the Data Product Canvas by datamesh-architecture.com (INNOQ), CC BY

Desirability

Value

To whose business goals or public mandate does this product contribute?
How does it contribute? Lowering costs or risks, raising efficiency, stakeholder satisfaction, revenue...

Why semantic technology here? What would not work without?

(‘ Cogni.zone 10



Domain

General-purpose

Data product hame

Owner

wikidata.org/entity

Sources

Volunteers, bots, GLAM institutions, tool
uploads (OpenRefine, QuickStatements),
sitelinks from Wikipedias:

- VISTVETEE, not obliged.

- Continuous edits, 24/7; visible as a
recent-changes stream.

- Open data. Some about living persons.

EXternallicentifiers: \/IAF, GND, ISNI, ORCID,

GeoNames, national registers (e.g. Swiss
municipality numbers)...

Ubiquitous Language

Data product architecture

Wikibase stores statements - mapped to RDF
(Wikibase ontology) - loaded into WDQS
triplestore.

Enterprise: change stream (JSON) served from
separate infrastructure.

Basic checks before entry. N@liGiation is mostly

social and FOSHAGE.

Platform funded by donations; Content by
volunteers; Commercial layer staffed and paid
by Enterprise customers.

IRt GratioREHOMISIEORSUREH (mapping

Wikidata model into own schema)

Wikidata properties and classes (community-governed). Q-IDs as lingua franca.

Wikibase RDF ontology (Wikimedia Deutschland)
schema.org for names and descriptions in RDF

skos:altLabel = labels in 300+ languages
thousands of external-ID properties

Semantic Data Product Canvas, template v0.1 (draft) -

Wikidata community (volunteers + bots)
Wikimedia Foundation

Classification

Reference

Data contract

Creative Commons Zero license

Not checked on entry — constraints are
reported, not enforced.

Free, Public: SPARQL / Linked Data interface
Wikibase REST and Action APIs / weekly
JSON/RDF dumps, recent-changes stream.

Free Enterprise account: on-demand API (50k
calls/month), snapshots (30/month),
Structured Contents.

Paid Enterprise: Realtime API, high-volume
access, SLA, dedicated support, credibility and
vandalism signals. Contract-priced.

Value

Date

Sept. 2026

Consumer need

Search engines & assistants: DiSambiguate

, in every language, realtime via API.

Al / LLM vendors: ground generations in
T

ID. Snapshots or high-volume realtime API.

Libraries & GLAM: EffichICatalogUeEcords.

SPARQL / dumps, not latency-sensitive.

One identifier hub = ERiityfeCONGiliationIthoutbilateraliagreements

Saves you from parsing hundreds of Wikipedias

Paid consumers: REGBISISEIVIEE (fresh, support, uptime)

Donors, volunteers: Wikimedia Foundation’s ffEEIKNOWIEage mission

adapted from the Data Product Canvas by datamesh-architecture.com (INNOQ), CC BY
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Domain

Rail transport infrastructure (EU)

Data product hame

- Registers of Infrastructure

Owner

graph.data.era.europa.eu

Sources

~30 Infrastructure managers and national
registration entities (NREs) of all EU and
associated countries

- Maintain their own network data

- Via upload portal and API, with
validation report

- Obliged by regulation

- Non-sensitive data

- XML or RDF uploads via portal + API
- Continuous, as networks change

Ubiquitous Language

Data product architecture

XML or RDF - RML mappings to RDF -
values reconciled against codelists / URIs
minted from national identifiers = topology
and cross-border links, WKT geometry -
merged into one European graph (GraphDB),
indexed in Elasticsearch; named graph per
submission; dumps per release.

VElGIEtioRSHirst (SHACL, geometry,

connectivity, completeness). Blocking errors
reject the upload

No materialised reasoning, route traversal is
computed by the application.

IRtEGFAtiOREHOMISISUPRIIETS (egal obligation)

ERA Ontology (~870 terms), SKOS codelists (~14,700 concepts), ERATV vehicle registers.
Cross-organisation governance by ERA and national bodies. GitLab.

Partial re-use of DCAT / RailTopoModel / GeoSPARQL/WKT
National identifiers (governed by infrastructure managers and NREs)

European Union Agency for Railways

Classification

Aggregation

Data contract

Described: Operational points, sections of line,
tracks, platforms, tunnels with their technical
parameters

RINF+ web application (search, map, route
compatibility check)

SPARQL endpoint / APl / Zenodo (DOI) for
further uses

Data quality checked and Elforcecionientry

Free public read access with fair-use limits

Value

Date

Sept. 2026

Consumer need
Railway undertakings:

- Can this vehicle run this route? Web
application, before every new service.

- Machine access to international
infrastructure information for their
own applications (route book,
timetabling, telematics,...)

Planners, analysts, researchers:
cross-border routing, network statistics,
completeness per member state. Occasional,
via SPARQL endpoint and dumps.

Alternative: legacy RINF XML schema with
manual checks.

EU [iteroperapilityifanaate (Reg. (EU) 2019/777, amended by 2023/1694)
No bilateral data exchange = [OWercoStOWerIegalrisk

Changes are cheap, no need for ERA re-mapping every time.

Semantic Data Product Canvas, template v0.1 (draft) - adapted from the Data Product Canvas by datamesh-architecture.com (INNOQ), CC BY

o Cogni.zone 12


https://graph.data.era.europa.eu/

Design Pattern

A reusable BIUEPFIRT to solve a common Problem
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Pattern 1: Reference data product

What: One glthoritatiVe source publishes Stable)dereierenceablelidentifiers for a set of entities (people, places, legal texts,

geodata...), Other data products reuse those identifiers instead of re-describing the same entities themselves.

Cheap feéconciliation, disampbigliation, and EAFICAMERt instead of duplicated entity modelling.

Why:

Bern (Q70)

ltem Discussion

Wikidata

city in Switzerland, capital of the canton of Bern and de facto capital of Switzerland
Berne | city of Bern | Berna

~ In more languages
Configure

Language

default for all
languages

English

British English
American English

German

Acehnese

Afrikaans

Amharic

Aragonese

Label

Bern

Bern

Description

city in Switzerland, capital of the canton of Bern
and de facto capital of Switzerland

No description defined
No description defined

Stadt in der Schweiz, Hauptstadt des Kantons
Bern und De-facto-Hauptstadt der Schweiz

No description defined

federale hoofstad (regeringsetel) van
Switserland

Also known as

Berne
city of Bern
Berna

Stadt Bern

Allgemeine Informationen

Dieser Text ist in Kraft

Abkiirzung EMBAG
Beschluss 17. Mérz 2023
Inkrafttreten 1. Januar 2024
Quelle AS 2023 682

Sprache(n) der Veréffentlichung DE FRIT

Chronologie Chronologie
Anderungen Anderungen
Zitate Zitate
Werkzeug

Sprachenvergleich

Versionenvergleich

Alle Fassungen

01.01.2027

HTML XML PDF DOC

01.05.2025

HTML XML PDF DOC

e 01012024

HTMI XMI PDE DOC

FedlLex

e [ ANIES SHIMISTIUCT AT URSIUDSE 31U ANS

172.019

Bundesgesetz
uber den Einsatz elektronischer Mittel zur Erflllung
von Behérdenaufgaben

(EMBAG)

vom 17. Marz 2023 (Stand am 1. Mai 2025)
Die Bundesversammlung der Schweizerischen Eidgenossenschaft,

gestitzt auf Artikel 173 Absatz 2 der Bundesverfassung’,
nach Einsicht in die Botschaft des Bundesrates vom 4. Marz 20222,

beschliesst:

TSR 101

2 BBI 2022 804

- @ Art. 1 Zweck

Dieses Gesetz soll die Voraussetzungen schaffen fur:

a. die Zusammenarbeit unter Behorden verschiedener Gemeinwesen und mit Dritten beim Einsatz elektronischer Mittel
Unterstiitzung der Erfiillung von Behérdenaufgaben;

b. den Ausbau und die Weiterentwicklung des Einsatzes von elektronischen Mitteln zur Unterstiitzung der Erfillung von
Behordenaufgaben.

- (@ Art. 2 Geltungsbereich

' Dieses Gesetz gilt fur die zentrale Bundesverwaltung.

2 Es gilt auch fir Einheiten der dezentralen Bundesverwaltung. Der Bundesrat kann Ausnahmen vorsehen.

- N . L o . P - o


https://www.wikidata.org/wiki/Q70
https://www.fedlex.admin.ch/eli/cc/2023/682/de

Pattern 2: Aggregation

What: Collect data from many independent publishers and re-expose it, with the fiapping effort pushed onto Each

PUBIISKE! (not the consumer)
Why: NEarsZerolintegrationicost: one parser to build instead of one per source. Requires a Sttongenoughincentive

(regulation, SEQ/GEOQ visibility, network effect) and a widely accepted schema.

ERA RINF+ - Interoperable railway infrastructure

Schema.org Deutsche Zentrale fur Tourismus (+ ODTA) -
reglster
0 Datenbestand auf der Deutschlandkarte N e
Operational Point v Name of operational point v Ty
Filtern Sie nach Kategorie oder suchen Sie einen Ort.

| Basel, St. Alban-Tor | . 2
Freibad Marzili Alle Ausflugsziele 0 Gastronomie 0 e b Basel, St Alban=Tor
Sports complex in Bern ‘ s
> 00000 Naturattraktionen g Orte: {0 Parks o i Zlrich RB Limmattal Zirich RB Limmattal
76 Reviews

2. Schwimmbader c Sehenswiirdigkeiten 0
Rothrist Rothrist
4 % @ Tourist-Informationen 0 Unterkiinfte 0 \
Directions Call Map PR—————
Veranstaltungsorte 0 Wellness & Beauty 0 Massagno Nord ] Massagno Nord
@ Marzilistrasse 29, Bern, CH 3005 -
i Le Noirmont Le Noirmont

&, 441313211910 okiel o5t
40} 'GP ORostock

® Tue 7-21h © @J A ~\°‘ olLiibeck . _:
. G Q\GQ . Dottikon Umspannanlage : Dottikon Umspannanlage

( & ) N, ° A
() What people say & Tripadvisor 5 "° wo @ o,‘
Very large pool with clean, very cool water, perfect for going when ich al N 5 ‘ f» Winterthur Winterthur
00 O —

it is hot. Very pretty view of the Federal Palace. | highly ®Amsterdam r a
recommend it to you!!! More on Tripadvisor Netherl \o Qo o OMagdp o
etneriar, A i i
p Rotterdamo r\@ R A\ °A 4 o i Altnau | Altnau

2
FramelacalA%M090 000 41 CAm YN B



http://schema.org
https://open-data-germany.org/
https://github.com/ODTA/schema
https://www.era.europa.eu/domains/registers/rinf_en
https://www.era.europa.eu/domains/registers/rinf_en

Pattern 3: Open data publishing

What: Publish authoritative data — typically public-sector statistics, registries and reference lists — as standards-compliant

linked open data with persistentidentifiers and fachine-readable catalog metadata.

Why: Third parties can without bilateral agreements. The value is feliseat
gcalé and (open-data directives). 01070 0%

Traffic noise pollution

Show Filters -

Percentage (%)

Noise pollution (BAFU) via Opendata.swiss / Visualize

Home > Organizations > Federal Office for the... >

https://5stardata.info/

Traffic noise pollution

‘\ Cogni.zone

Percentage of the population, flats and buildings exposed to road, rail and air traffic noise during the day and night. Th

Last updated Terms of use Organization C
August 4, 2025 @@ Federal Office for the Environment E
FOEN
BY
Z » >
1 H 2 z =3
Description 5 = 5
9 - 3
5 d :
o
o
w

model calculations (sonBASE).
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https://opendata.swiss/en/dataset/larmbelastung-durch-verkehr
https://5stardata.info/

Pattern 4: Enterprise 360° View

What: Unify fragmented data describing the Samebusinessentity (customer, asset, product, supplier) across silos into a
single, query-able 360° view — continuously refreshed and contextually rich

Why: Staff can ask CFOSSEAOMAINIGUESEIONS and run EORSISIEREIPIOCESSES on top of BRESAATEAIMOdE.

BKW Smartmeter Knowledge Graph

Meter

b
uick sea Q
umn:
> equipmentNr property ~ value
01408 3 2
> 301406653 (23] 2

46 entries

Shows details of a particular meter. Multiple records with the same manufacturer serial number are combined here

property
45 values
45 values

value

1®

1®

80 entries

Swissgrid Grid infrastructure Knowledge Graph (in progress)

Grid 2026 with connection capacity - Load flexibility 0 %
Key:
380 kV power line
220 kV power line
150 kV power line
-0—  Substation
o—#—0 Substation with transformer

connection capacity

°  0-100MVA
@  100-200MVA
@ 200-300MVA

Connection time
B 3-4 years

5-6 years
B >7 years

o

27.05.20


https://blog.metaphacts.com/how-bkw-resolved-smart-meter-choke-points-with-a-knowledge-graph

Pattern 5: Grounding LLMs

What: GroURdEEVIaRSWErS'in a knowledge graph extracted from (or augmenting) the source
corpus, instead of relying on plain vector retrieval alone

Why: Produces answers that are more gccurate, ffaceable, and able to ffaVerserelationships

that span multiple documents.

Al4LUX BMW PoC

#® Bayerische Motoren Werke

GraphRAG-Powered Luxury Car Knowledge Engine

Enter Your Query

18




Pattern 5: Grounding LLMs

What: Ground LLM answers in a knowledge graph extracted from lo
nships

corpus, instead of relying on plain vector retrieval alone

Why: Produces answers that are more aeecur=* ED

that span multiple documents. 1 (’
5\‘\ ~

®
E % he source
)
‘S
2
(®)

.LerLuMn Car Knowledge Engine
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Towards a library of patterns and example

Why?
Drive @OPLIOR. Linked data gains value the more it is... well, linked.
IRSPiFation for your own data products

- Can you contribute?
- Canvas structure
Patterns
. Concrete examples of data products?

o Cogni.zone
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