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Business Case for FAIR and Data Quality



Source: Rik van Bruggen, 
Neo4J

Data Standards: Terminology, Metadata, Dataset Models & Ontology (FAIR+Q 
Data)

The Semantic Web is Dead - Long Live the Semantic 
Web!

https://youtu.be/eA4_qMXnnd8
https://youtu.be/eA4_qMXnnd8
https://github.com/GavinMendelGleason/blog/blob/main/entries/semantic_future.md
https://github.com/GavinMendelGleason/blog/blob/main/entries/semantic_future.md


Planned/ Visible Costs
• FTEs creating Data Asset
• Material procurement (sample, reagent, compounds 

etc.)
• Infrastructure

Unplanned/ Invisible Costs
• ETL processes
• Searching & accessing
• Data Cleansing
• Data Curation/ Semantic Data Integration
• IT Infrastructure supporting unplanned activities

Backcharge the costs for processing to the data 
producers



FAIR and Roche Data Commons



Terminology, Metadata,
Dataset Model, Ontology



URI

URI

URI

URI
No more 
transformation
between layer 3 & 4,5  

Data FAIRification 
only in layer 2 & 3

HDAPs organize data 
in
Information Types
Interoperability (URIs):
semantic data 
dictionary
semantic models



Roche Data Commons (RDC)
Semantic Infrastructure of FAIR Data, Services and Applications

Term
inology (R
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M
odelling



FAIR scientific data management
FAIR guiding principles

Ability for scientist/data consumer to find, access and understand the 
data 
(without the presence of the data owner)
Ability for a machine to automatically find and semantically use the data 
(machine actionable) by Olivier Roche 

(pREDi)



FAIR 
Toolkit

https://fairtoolkit.pistoiaalliance.org/methods/reusability-maturity-indicators/
https://fairtoolkit.pistoiaalliance.org/methods/reusability-maturity-indicators/


https://fairtoolkit.pistoiaalliance.org
/

FAIR is about data *and* 
metadata

https://fairtoolkit.pistoiaalliance.org/
https://fairtoolkit.pistoiaalliance.org/


FAIR in action: Semantic Product Line



Scientific Interoperability Hub & Data Harmonization Service
FAIR by Design to support FAIRification at Scale

Product Line “Scientific Interoperability Hub” offering three products: terminology 
management, semantic dataset definition & conceptual modeling (purpose-driven ontologies)

Products are FAIR by design supporting FAIRification at scale for the entire Roche organization. 
Data Harmonization Service ensures semantic interoperability & high data quality.

Products serve as reference data for standardized terminologies, metadata & conceptual models 
semantically linking internal and external data assets for data acquisition and data integration.

Supporting more than 100 productive applications across all Roche functions and sites. 
The Data Harmonization Services guarantees currency and ongoing support. 
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FAIR Unified Domain Model (KG)

Semantic Interoperability Hub - Capability Stack
Data Management Value Chain - From Terminologies to a Unified Domain Model

C
onceptual M

odel



EDIS E2E Engine
RTS Integration (born FAIR)
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Roche Data Commons
Fully Integrated Transformationless FAIR Architecture (FAIR by Design) 
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Transformationless Data Integration:
Roche R&D Dataset portal



R&D Dataset Portal
Data Catalog of Data Catalogs
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posted

https://data.roche.com

search

Biomedical datasets from 
Roche R&D data catalogs 

e.g. biomarker, clinical, digital, 
imaging, omics or real world 

datasets

Cataloged and stored in source 
systems

published to the R&D Dataset 
Portal as a central place to search & 

access corporate data assets

Scientists in Roche 
can search for 

Biomedical datasets 
from PD, pRED, gRED, 

DIA, etc.

https://phc-datacatalog-us.science.roche.com/


Roche Dataset Portal
Find Biomedical Datasets Across R&D

Term
inology (R

TS)

M
odelling

Search FAIR Dataset Metadata

Search Facets based on Controlled 
Terminologies

Biomedical Datasets from muliple publishers 
listed based on the posted Metadata Description 

Free text



identifier.roche.com

R&D Dataset Portal
FAIR Representation of Metadata & Data 



Standardized Dataset Metadata & Data (Terminology)
JSON-LD format specified in R&D Dataset Metadata Standards (Data contracts)

Term
inology (R
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M
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Transformationless data integration based on fully FAIRified machine-actionable data and dataset models (no data 
connctors)



R&D Dataset Metadata 
JSON-LD API (served by all data catalogs based on prospective FAIRification)  
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Details about the actual file(s)
e.g.

Download URL
File Format

Data Model Version
Digital Repository

Standard Metadata 
using Controlled 

Terminologies, e.g. 
License or Study

Title and Description

Dataset 
Version

Unique IdentifierCatalog

Unique Identifier
Dataset

Unique Identifier

Standard Metadata, 
e.g.

Data Classification
Data Model

Privacy Level

Unique Identifier
Distributio

n



Roche Dataset Portal
Machine-Actionable Data - Automatic FAIR Assessment
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• FAIR representation of Model, Metadata 
and Data

• Entirely machine-readable 
FAIR Data Standards

• Automated FAIR Assessment



Conclusions



Conclusions

● Successful and value-generating Digitilization requires true machine-actionable data, 
machine-readability is not sufficient. Application of FAIR principles is mandatory. 

● FAIR data principles intrinsically tie Data Management to Semantic Technologies. 
(usage of terminologies, dataset definitions & ontologies ) 

● Transformationless data integration based on fully harmonized and standarized 
machine-actionable data assets (FAIR by design/ Data born FAIR) results in fully linked data 
ecosystem to produce more reliable insights in less time at lower costs. 

● Data Management Value Chain: new architectural approaches around data and information.
Semantic Interoperability of terminologies, dataset definitions and ontologies is key to make 
our data assets machine-actionable. 

● It’s all about Semantics.
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Doing now what patients need next


