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the work of the BIPM to develop new digital sexvice

Dr Martin MILTON
BIPM
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The 27th meeting of the CGPM

Resolution B — “On the global digital transformation and International System of Units”

Encourages

the CIPM to continue its outreach and engagement initiatives to ensure that the Metre
Convention naturally extends its role as the globally accepted anchor of trust for
metrology into the digital era,

the CIPM to undertake the development and promotion of an Sl Digital Framework, that

will include the following features:

* aglobally accepted digital representation of the SI, compatible with, and useable within, digital data exchange
standards and protocols, whilst maintaining compatibility with existing non-digital solutions,

 facilitating use of digital certificates in the existing robust infrastructure for the world-wide recognition and
acceptance of calibration and measurement capabilities,

* the adoption of the FAIR principles (Findable, Accessible, Interoperable, and Reusable) for digital metrological
data and metadata, ensuring that other communities recognize the critical importance of metrological
traceability for measurement data, the latter being an established requisite for building trust.

tH CGPM




What is FAIR data ?

¢ Statement from the G20 leaders at the 2016 summit in Hangzhou.

G20 &%

—tESERAISARNES
G20 HANGZHOU SUMMIT

www.bipm.org

“We support effort to promote voluntary
knowledge diffusion and technology
transfer on mutually agreed terms and
conditions. Consistent with this
approach, we support appropriate efforts
to promote open science and facilitate
appropriate access to publicly funded
research results on findable, accessible,
interoperable and reusable (FAIR)
principles”.



What is FAIR data ?

Eﬂable/ \ccessible nteroperable

www.bipm.org
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¢+ Data are Findable when they are

— described by sufficiently rich metadata and
registered or indexed in a searchable
resource.

¢+ Accessible data objects can be obtained

— through a well-defined and universally
implementable protocol.

‘The ‘A’ in FAIR does not necessarily mean
‘Open’ or ‘Free’.

. Interoperable data and metadata are those that

— use a formal, accessible, shared, and
broadly-applicable language.

*

For data to be Reusable, they need

— rich metadata and documentation that
meet relevant community standards.




What is FAIR data ?

wows.nature.com/scientificdata

SCIENTIFIC D AT A
Comment: The FAIR Guiding i
Principles for scientific data Final Report and Action Plan

management and stewardship e Degrees of difficulty in FAIR

Mark D. Wilkinson et al.* on FAIR Data

There is an urgent " v Adi . . .
set of stakehalders—representing scademia, industry, funding sgencies, and scholarly publishers—have IZe refl e CtS d Iffl C u It
Soceved. 10 Decomber 2015 | ome together to design and jointly endarse a concise and measureable set of principles that we refer S
Accoptd 12 Febiary 2015 | 10 85 the FAIR Data Principles. The intent is that these may act a3 a guideline for those wishing to
enhance the reusability of their data holdings. Distinet from peer initiotives that focus on the human
schola, i i

Publihed: 15 March 201

find and use the dats, in adeftion to supporting its revse by individusls This Coment is the first
formal pubiicstion of the FAIR Principles, and includes the rotianale behind them, and some exemplar
implementations in the commurity.

Supporting discovery through good data management
Good data management is net a goal in tself, but rather is the key conduit leading to knowledge

discovery and innovation, and 1o subsequent data an integration and reuse by the .
communty sfier the data publication process. Unforunately, the exsting digital ecosysten

sureunding scholarly data. publeation prevents us from extracting masimum beneft from our

research investments feg, ref 1) Partially in response to this, science funders, publishers and

governmental agencies ace begianing to reguire data management and stewardship plans far data

generated in publicly funded expeniments. Beyond proper collection, annotation, and archival, data

Siwart, e the netion f o e (o of sokable gl s, s e et ey F A | R | N T 0
should be discovered and re-used for downstream investigations, either alons, or in combination with

newly generated data. The putcomes fram good data management and stewardship, therefore, are

igh qualty digial publications that faci ik st

and reuse I downstream studies. What constitutes ‘good data management’ &, howsser, laigely

undefined, and s generally left as a decision for he data or repositary awner. Therefore, bringing same:

clarity around the goals and desiderata of qood data management and stewardship, and defiing

simple guideposts to inform those who publish andor preserve scholarly data, would be of great utity.

This article describes four foundational principles—Findabiity, Accessibilty, interoperability, and

Reusability—that serve to guide data producers and publishers as they navigate around these

ehstacles, thereby helping to masimize the added-value gained by contemparary, formal scholasly
digital publishing. importantly, it is our intent that the princioles apply not only to 'data’ in the
conventional sense, but also to the algorithims, took, and workflows that led to that data. Al
scholarly digital sesearch objects’ from data to analytical pipelines—benefit from applieation of
hese principles, since all components of the reseorch process must be availoble to ensure
ransparency, reproducibilty, and reusabilty.

om
getredi, ather's data and

data publishers offering their services, softwere and tookbuiiders providing data analysis and
processing services such as reusable workflws; funding agencies (private and public) increasingly

Comespondence and requests for materials should be adcressed to M. (emails baren mans @cth. .
#A full st of authors and thei affiations appears at the end of the pager.

SCIENTIFIC DATA | 360018 | DOK 101038 data J016.18

Mark Wilkinson et al. (2016):

‘Turning FAIR into reality: Final Report and Action Plan from the

WWW. bl pm.org European Commission Expert Group on FAIR Data’, 2018,



the SI Digital Framework

Being developed by the CIPM with three layers:

1. Slcore representation, defined by CIPM: Metadata models and exchange format implementations for basic data elements
comprising values, units and uncertainty of a quantity based on the BIPM S| Brochure.

2. Services, implemented by the NMIs, BIPM and related organizations: Open data formats and software tools and services that build
upon the Sl core representation. Such services enable data to be ready for analysis, improve data quality and reliability, facilitate life-cycle
analysis, communicate that data is fit for purpose, and improve data transparency.

3. Applications, developed and deployed in the broader metrology community and in research disciplines that rely upon the SI: Tools
and services can be utilized in domain-specific applications, including sophisticated analysis and Al/ML methods, and, through layering on
the Sl core representation, assure reliability and traceability.

Applications Layer
S| Digital

Service Layer
Framework Y

ISI Core '

“Transforming the International System of Units for a Digital World”

www.bipm.org Approved Oct 2020 - CIPM/109-17



How can the work of the BIPM laboratories and

databases lead to Findable and Accessible data?

www.bipm.org 8



the SI Digital Framework

Applications Layer
S| Digital
Framework

Service Layer

ISI Core I

'ming the International System of Units for a Digital World”

www.bipm.org Approved Oct 2020 - CIPM/109-17 9



The Data Plane: Findable and Accessible

I Applications Layer I

Service Layer

I S| Core |



The Data Plane: Findable and Accessible

I Applications Layer l

Service Layer

Human-readable references (PDF/HTML)

BIPM core S| Brochure CODATA fundamental
references + MeP constants (from NIST)

MeP = Mise en Pratique = {Practical realization}



The Data Plane: Findable and Accessible
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The Data Plane: Findable and Accessible

End users

BIPM repositary
and portal services

BIPM digital
references

o

BIPM core
references

Human
encoding
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FINDABLE

Measurement services

Digital Calibration Certificates (DCCs)

Others

Others
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The Data Plane: Findable and Accessible
End users Measurement services Others Others
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The Interoperability Plane: Interoperable and Reusable Draft

Users End-user services End-user services Others
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systems systems systems S
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The Data Plane: Findable and Accessible TOday'S TGI ks

The Interoperabilty Plane: Interoperable and Reusable
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How can BIPM support “Digital NMis”?

by supporting open data practices
by implementing digital formats for metrology

by providing machine accessible data and reference information

to become the Trusted hub for metrology data
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Thank you
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