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Mandate by the 27t CGPM

Resolution 2
“On the global digital transformation and
the International System of Units”
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Resolution 2 of the 27th CGPM

The 27t CGPM 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, ...
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Work Programme of the BIPM

Digital Transformation and New Digital Services

* To develop the SI Reference Point that will underpin the Sl in the
future digitalized world

* To enable machine-actionable access to the data and online tools
provided by the BIPM
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Example: KCDB API

Current response

quantityValue': 'Temperature’,
cmc " :
"lowerLimit': 961.78,
"upperlLisic, 961.78,
‘unit':0"0C”
cmcUncertainty :
"lowerLimit':

"upperlipoety

il

"lowerLimit': 1234.9209999999098,

"upperlLimits: 1234

"unit" § 'K’
cmcUncertalntyBaseUnit':

"lowerLimit’:

"upperlLimies

‘unit” i K

confidencel &%WeEl" -

coverageFactor':

https://www.bipm.org/kcdb/

Human readable
Units expressed as string
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The Interoperability Plane:
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The Interoperability Plane: Interoperability and Reusability

Content

Units

* Symbol

* Definitions (of SI Base units (EN/FR)

» Validity dates of definition - N
e Defining CGPM Status

* Prototype available

Prefixes * Being tested together with other
* Symbol modules
e Multiplication factor \ J
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The Interoperability Plane: Interoperability and Reusability

second1967 type NamedIndividual ,
Definition ;
hasDeftiningAuthority <h
hasDefiningText "

hasEndValidity "2¢
hasStartValidity °

second2818 type NamedIndividual ,
Definition ;
hasDeftiningAuthority
hasDefiningText "La secc
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The Interoperability Plane:
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Data Model

Symbol
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Knowledge Graph
Google

JSON HTML
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4‘5\ 8l Reference Point
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Querying the Knowledge Graph: HTML response
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Querying the Knowledge Graph: JSON response

curl -X'GET" \
'http://localhost:8000/SI/BaseUnits/?language=en&date=2023-03-06&Symbol=A"\
-H 'accept: application/json'
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Examples of use cases



The Data Plane: Findable and Accessible

User-driven
applications Measurement
PP services Others Others
Digital
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Example: KCDB API jf’s alf

Current response 'dep

Human readable
Units expressed as string

cmcUncertainty  :
L 1'3 o = '
"upperlLimiitts, 6.
‘unit’: §OC°

cmcBaselUnit":

Machine actionable
': 1234.9299994000003,

T e B Units expressed by
unit { ky) " Uniform Resource Identifiers (URI)

cmcUncertalntysaselnit”:
"lowerLimit': 273.
‘upperLidiicyy 273.
"unit® @ K’

confidencelevel': 95.8

degree Celsius type NamedIndividual ,
SIUnitSpecialName ;
hasSymbol “°C"~" string .

coverageFactor':

https://www.bipm.org/kcdb/
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Example of use cases: KC report

"Solvent concentration of the solution / (mol.dm-3}":

"Carrier concentration of the solution / (pg.g-1)": “C

"Density of the solution / (g.cm-3)": s

"Relative activity of impurities contained into the solution”:

"Comments on impurities contained into the solution™: .

"Mass of the solutiof fg":.\"3.58917, 3. .

"Mumber of the radiun sour/e used by the SIR"™: "1, 1",

"Equivalent activity measured by the SIR / MBq™., "132.28, 132.38",

"Relative standard uncertainty (SIR contr_butior) of the equivalent activity / 1e

"Comments on the SIR measurement”: ’

"Combined standard uncertainty of the equivalent activity '/ MBgq: "1.58, @ . .

"Mumber of the equivalent activity measurement retained fur the degree of equivalenc MaChlne actlonable response
"Specified equivalent activity for the degree of equivalence": r

"Specified equivalent activity for the key comparison reference value": ; Using identifiers from SI Ref Point
“"Comments on the equivalent activity™: o

"Initials of the person who entered the data plus the date":
"Initials of the person(s) who verified the data plus thg
"Status of the data™: . '

becquerel type NamedIndividual ,
R Coulon et al 2022 Metrologia 59 06019 sIUnitSpecialName ;

Bureau 1sUnitOfQuantityKind activity referred to a radionuclide ;
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Other identifiers: CMCs T ——

"pageNumber”: @,
"pageSize": 28,
"numberOfElements™: 1,
"totalElements™: 1,
Al YT AT T "totalPages": 1,

"data™:

"id": 21298,
"status™: "Published”
"statusDate™:

DCvoltage (up to 1100 V), DC voltage sources: low values 1 0.01Vto 10V ~kcdbCode™: "EUR
joltage source, multifunction calibrator: voltage U »domainCode™: "PH

> [
™

"metrologyArealabel™:
"rmo": "E MET™,
"countryValue™:
"nmiCode™: "ME

Uncertainty table

Indirect comparison with standard
. "nmiName™: " Institute of Metro

Approved on 06 August 201

-~ "nmiserviceCode™: "212.13.1%,
ntifier : 212.13.1 "nmiServicelLink™: ;
"quantityValue™: "DC wol
"cmc”: {

[n]

Institute service ids

"lowerLimit™: 8.81,

HTML response EURAMET-EM-CH-00000GFM-1 "upperLimit™: 1o,

"unit™: "V

= Advanced search - JSON response
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Possible usage of the identifier of CMCs

CIPM MRA Logo and statement

France, LNE-LCM/Cnam (Conservatoire National des Arts et Métiers/Laboratoire Commun de
Métrologie)

Items for defining ITS-90 , Temperature : 660.323 °C
Aluminium for SPRT

Absolute expanded uncertainty : 2.4 mK

Comparison with a cell
Pressure-controlled heat pipe furnace Service provided by the LNE-INM

Approved on 18 May 2004
Institute service identifier ;: CMT
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CMCs

 |dentifier of every CMC exists
(check quick guide how to know the identifier)

e CMC is machine accessible, reusable

* |dentifier could be used by NMls
(e.g on NMI’s homepage, on certificates)
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What’s next

Quantities

* First focus on quantities in CMC

* CCM maintains many service categories

* Need to identify which quantity is related to each individual service

* Need to identify description for every quantity
(e.g. in ISO 80000, IEC, others?)
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Summary

* Resolution 2 of the 27t CGPM on the global digitalization of the SI

* PrototypBIPM is working on several building blocks to establish a
S| Digital Framework

* e of machine readable Sl Brochure is being tested with other
modules

* Next steps include references for Quantities
Interaction with experts of the specific field required
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