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The Metre Convention and the SI CIPM

Digital Sl

Dlplomatlc Treaty S|gned In 1875
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International Conference for Weights and Measures ° SCIentIfIC baSIS for Quallty InfraStrUCture




Worldwide Quality Infrastructure CIPM

Digital Sl
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Worldwide Quality Infrastructure CIPM

Digital Sl
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Worldwide Quality Infrastructure
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The Grand Vision: Sl Digital Framework CIPM

Digital Sl

The International System of Units (Sl), provided by the BIPM SI Brochure, provides a coherent foundation for
the representation and exchange of measurement data, enabling interoperability and reproducibility in all

scientific and technological domains. The long-term aim of the TG “Digital SI” initiative is to
establish a framework that meets FAIR principles (respecting business and privacy
constraints) and allows all aspects of the international measurement system —
measurement results, uncertainties, traceability and provenance — to be accessed
and interpreted digitally, enabling machine-to-machine communication and

analysis. With this respect the SI, existing for more than one century — might be considered as an exemplar
of interoperability principles for data. The envisioned framework encompasses foundational (core) models for
S| based data representation, digital services and tools, and data stewardship and management activities,

providing Sl data and information that is transparent to (authorized) users and machines.

BIPM

International Conference for Weights and Measures CIPM Task Group on the Digital Sl



The Grand Vision: Sl Digital Framework

Digital Sl

machine-to-machine communication

From level 3 on all digital formats will need

interoperable unit and quantity representations

&

https://www.din.de/resource/blob/80

1106/0251eb1280a9a97e53285d42d Level 3
3bflfea/whitepaper-idis-en-data.pdf

</> Machine-

XML Level 2 readable and

-executable
5 degrees of )5@\ content
. . . . i - Content completel
dlgltallzatlon Level 1 :ﬂeg':::lee (Sser;an;ically?ci:Fscgvered
for Smart document ncl seective
igita e

Stan d ard S document document format

Software processing with

Digital representation high manual workload

(ISO/IEC)

International Conference for Weights and Measures

2022-06-20 SI Digital Fram®work | Expert Group

Level 4

Machine-

interpretable
content

Information models
describing and explaining
the content and

the relationships between
items of information

Self-learning analysis
together with
automatic validation
and optimization

Value-adding services
possible e.g.
conformity check,
question answering,

Level 5
Machine-
controllable
content

The content of a
standard is be amended
automatically and
adopted by automated
decision-making
processes.

Digital standards

are based on a system
of artificial general
intelligence with
cognitive capabilities.

Digital standards
adapt constantly

to the current state

of the art of technical
and regulatory
framework conditions.

SI Digital Framework

(machine-actionable)

CIPM Task Group on the Digital SI
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The Grand Vision: Sl Digital Framework CIPM

Digital Sl

The International System of Units (Sl), provided by the BIPM SI Brochure, provides a coherent foundation for
the representation and exchange of measurement data, enabling interoperability and reproducibility in all

scientific and technological domains. The long-term aim of the TG “Digital SI” initiative is to
establish a framework that meets FAIR principles (respecting business and privacy
constraints) and allows all aspects of the international measurement system —

measurement results, uncertainties, traceability and provenance — to be accessed
and interpreted digitally, enabling machine-to-machine communication and

analysis. With this respect the Sl, existing for more than one century — might be considered as 2z
of interoperability principles for data. The envisioned framework encompasses foundational (cd
Sl based data representation, digital services and tools, and data stewardship and management
providing Sl data and information that is transparent to (authorized) users and machines.

International Task Group “Digital-SI” of the CIPM: November 2019

International Expert Group for technical support and expertise

International Conference for Weights and Measures CIPM Task Group on the Digital SI
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The Grand Vision: Sl Digital Framework CIPM

Digital Sl
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Long-term goal

World-wide agreed, uniform, unambiguous, authoritative and dependable
data exchange framework based on the International System of Units (SI)

Coordination with all international QI and science stakeholders

First international workshop on

the SI Digital Framework in 2021

 ANA Y j
World Metrology Day B [(omer

785 Participants,

Metrology . .
in the Digital Era ¢ 1287 Registrations
¢ 33 Talks The International System of

*  Representative from Units in FAIR digital data
» International Ql

> Science and industry
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The Grand Vision: Sl Digital Framework CIPM

Digital Sl

Long-term goal

World-wide agreed, uniform, unambiguous, authoritative and dependable
data exchange framework based on the International System of Units (SI)

Coordination with all international QI and science stakeholders

30 March 2022

First international workshop on

the SI Digital Framework in 2021 Joint Statement of Intent

On the digital transformation in the international scientific and quality
infrastructure

. Ao

World Metrology Day

Joint Statement of Intent ——

Metrology
in the Digital Era

ap|
o sharing data at local, national, regional, and international scales;

with international organizations
of the quality infrastructure 2022

- the scientific communi nyh a5 made sign -ﬁ art progre mmishing reliable
including the FAIR principles

- the isations of the ional quality i

have a critical role work‘mg together té

ic development;

Units (sn pl

d m

effecting such a hensive digital ion for logy and
ensuring its benefits are fully realised will require the active participation of a wide
range of stakeholders; particularly other members of the International Quality System;

We the undersigned undertake le uppo ort in a way appropriate to each organisation
th of the SII]gllaImeewn rk as part

20 May 2022 ;

www.worldmetrologyday.org |

Bureau
In!ernohonol des -
Poids et S ’
4 Mesures

International Conference for Weights and Measures

e
of a wider digital i ollh i ific and quality
infrastructure.

CIPM Task Group on the Digital SI
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The Grand Vision: Sl Digital Framework CIPM

Digital Sl

We the undersigned

undertake to support in a
way appropriate to each
organisation the develop-

ment, implementation,
and promotion of the

S| Digital Framework
as part of a wider digital
transformation of the
international scientific
and quality infrastructure

https://www.bipm.org/en/-/2022-03-30-digital-statement

International Conference for Weights and Measures CIPM Task Group on the Digital SI
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30 Marep, 2022

Joint Statement of Intent

On the digitay lransfonnation inthe

nternational SCientific and Quality
INfrasy, Ctury
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. govemments, industry, acadamj, vif Society haye been Working towarg
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in February 2023
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The Grand Vision: Sl Digital Framework CIPM

Metrology
in the Digital Era

Prenatonat e T 20 May 2022 |
PP, Y

www.worldmetrologyday.org |

Digital Sl

Long-term goal

World-wide agreed, uniform, unambiguous, authoritative and dependable
data exchange framework based on the International System of Units (SI)

Coordination with all international QI and science stakeholders

First international workshop on ke 7 e o
the SI Digital Framework in 2021 ors Reson

On the global digital transformation and the International System of Units

The Genaral Conferance on Waights and Mazsuras (CGPA), at its 27th mesting,
considering

- ﬂ:atgmunmmis,mdmtq academia, and civil society have been working toward a
ion for many years, and, in so doing, are:

~  astablishing systems to collect, azzresats, analyse and interpret digital data,
- inboducing networked semsor systems for diverse scientific and industrial

with international organizations e i ot o o
. . —  the essential role of the Intemational System of Units (SI) in providing confidence in the
of the quality infrastructure 2022 ﬁjgmﬁmi o e e

- mainfaining and building confidence in the accuracy and global comparability of
measurements il eqie the ceation of a ﬁxlldjmlmpmaenhhmoﬁhesl,mdndmg

. . ID‘)“S", . =d m“'

Metre Convention Resolution - i s
Orgmton e Smcarzon (50, bmitoe) Bl EC),
for governmental support 2022 ﬁmﬁzmﬁiwfémﬁ

welcomes
—the racent effurts to articulate zuiding principles for a digital transformation in metrology,

~ the establishment of 3 fexible and inclusive govemance structure supporting the
1 and impl ion of that

International Conference for Weights and Measures

CIPM Task Group on the Digital SI



Metre Convention Resolution B %IIE;I\S/!

Draft Resolution B

26™ General Conference on Weights On the global digital transformation and

and Measures November 2018 aq the International System of Units

<
ZSI?

‘/ o | e
3 O
N W

S | 27th General Conference on Weights
and Measures November 2022

."

| Revised definition of the Sl

%

International Conference for Weights and Measures CIPM Task Group on the Digital Sl
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Metre Convention Resolution B %Ilzll\s/!

On the global digital transformation and the International System of Units

The General Conference on Weights and Measures (CGPM), at its 27th meeting,

considering

— that governments, industry, academia, and civil society have been working toward a
comprehensive digital transformation for many years, and, in so doing, are:

— establishing systems to collect, aggregate, analyse and interpret digital data,

— 1introducing networked sensor systems for diverse scientific and industrial
applications,

— sharing data at local, national, regional and international levels,

— the essential role of the International System of Units (SI) in providing confidence in the
accuracy and global comparability of measurements needed for international trade,
manufacturing, human health and safety, protection of the environment, global climate
studies and scientific research,

International Conference for Weights and Measures CIPM Task Group on the Digital Sl
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Metre Convention Resolution B %EM

anticipating that

— maintaining and building confidence in the accuracy and global comparability of
measurements will require the creation of a full digital representation of the SI, including
robust, unambiguous, and machine-actionable representations of measurement units,
values and uncertainties,

— successfully effecting such a comprehensive digital transformation will require engagement . )
with a wide range of stakeholders including, but not limited to, the International Meetlng In
Organization for Standardization (ISO), International Electrotechnical Commission (IEC),
International Organization of Legal Metrology (OIML), International Laboratory
Accreditation Cooperation (ILAC), Committee on Data for Science and Technology
(CODATA) of the International Science Council, and other scientific, regulatory, and

February
2023

quality infrastructure communities,

welcomes

Forum
— the recent efforts to articulate guiding principles for a digital transformation in metrology, Metrology &
— the establishment of a flexible and inclusive governance structure supporting the Quality Infrastructure

in the digital World

development and implementation of that transformation,

International Conference for Weights and Measures CIPM Task Group on the Digital SI
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Metre Convention Resolution B %.E;I\s/!

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 SI Digital Framework, that
will include the following features:

— a globally 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

— 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,

International Conference for Weights and Measures CIPM Task Group on the Digital Sl
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Metre Convention Resolution B %EM

invites

— National Metrology Institutes, Regional Metrology Organizations and other stakeholders
to maintain and, where possible, increase their existing level of commitment and
collaboration with the CIPM to continue the development, promotion and implementation
of the SI Digital Framework,

— all organizations with an interest in, or activities related to, the quality infrastructure — that
relies on metrology, standardization, accreditation, conformity assessment, and market
surveillance — to consider joining the collaborative venture of the digital transformation to
ensure that the SI Digital Framework meets the needs of all stakeholders.

Please pass Draft Resolution B

International Conference for Weights and Measures CIPM Task Group on the Digital SI
22



“Stop squandering data: make units of
measurement machine-readable”

* Comment in Nature, May 10 2022
* Highlighted in Nature News Feed on May 11

Co-organization
of Conferences and Webinars

e CODATA SciDataCon conference — 22 June 2022
e Webinar with ILAC — 30 June 2022
 |MEKO TC6 conf. — CIPM session September 2022

L ] use! entunt
International Conference for Weights and Measures CIPM Task Group on the Digital SI
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The Grand Vision: Sl Digital Framework CIPM

Digital Sl
Let the Sl be the mother of FAIR: for humans and machines e %
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Next steps: Towards the Forum %EM

e Until April 2023
Outline of an axiomatic terminology system by the CCU-WG-CMT for “Core Metrological Terms’

)

- To support levels 3 to 5 of digitalization (whitepaper IDIS)

e 14 March 2023

Meeting with all signatories of the Joint statement: management and expert levels

- Exchange and outline the general structure of the

s ) Horizontal Forum on Metrology and Quality 7 .o

Quality Infrastructure Quality Infrastructure

-’ Infrastructure in the Digital World

e 21 to 24 March: Meeting of the CIPM
— Discuss and pass Draft Mission
—> Discuss and pass envisaged Members and Liaisons of the Forum

International Conference for Weights and Measures CIPM Task Group on the Digital SI
28



Next steps: Towards the Forum CIPM

Horizontal Forum on Metrology and Quality

Infrastructure in the Digital World

WG on the Sl Digital Framework for the harmonization of metadata formats
WG on harmonization work between CCS, RMOs, and the BIPM

WG on Digital Calibration Certificates (DCC)

WG on reliable data in metrology

WG on industrial needs

WG on scientific needs

International Conference for Weights and Measures CIPM Task Group on the Digital SI
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Next steps: Towards the Forum %EII\S/!

Horizontal Forum on Metrology and Quality
Infrastructure in the Digital World

Chair from Vice chair
- CIPM BIPM director -
Secretary Secretary
from BIPM from Forum

International Conference for Weights and Measures CIPM Task Group on the Digital SI
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Digital Sl

The Grand Vision: Sl Digital Framework CIPM

tadata is useless

Measurement data without
units Is dangerous

International Conference for Weights and Measures CIPM Task Group on the Digital Sl
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