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Introduction

Acronyms

Definition

MIl (measurement information infrastructure)

—set of normative standards that unambiguously define data structures, taxonomies, service
protocols and security for locating, communicating and sharing measurement information

IQl—international quality infrastructure
DX—digital transformation
NCSLI—NCSL International

SoA—scope of accreditation

loT—internet of things
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Introduction

Digital Transformation (DX)

The IQI remains key to world-wide commerce—product acceptance and interoperability.

A more challenging future environment, however, presents problems and opportunities:
o An agile, automated world demanding fast service
@ Sheer numbers of measuring instruments: loT devices
@ Lost value in manual processes, new value from digitalized measurement information

@ Metrology lags behind other industries: science, manufacturing, travel, banking, FinTech,
entertainment, ...

DX offers a solution that will foster innovation if fit-for-purpose and championed for adoption.
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The NCSLI Approach to DX (MII)

EEANCSL International and the MII

@ NCSL International

Established 1960, now at https://ncsli.org/

Volunteer-driven, measurement-science professional organization

Annual conference, standards & practice publications, tutorials, webinars
Metrologist magazine, Measure journal

o NCSLI 141 MIl & Automation Committee

Reformulated at the 2015 annual conference

Chartered to develop data structures and documents for an MIl and facilitate related products
Updates in Metrologist and Cal Lab

See http://miiknowledge.wikidot.com/
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The NCSLI Approach to DX (MII)

MII Digital Documents in the Measurement Economy

Measurement
Consumer

Instrument o Accreditation
Specs 3 Certl?ate Scope 3
\l Measuring “ Accreditation
WManufacturer/ Entity Body

All three documents revolve around measurement
information and so share a common data structure.
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The NCSLI Approach to DX (MII)

MII Digital Documents in the Measurement Economy

Measurement
Consumer |

Where to start?

Calibration certificates: billions
Instrument specifications: millions
Accreditation scopes: thousands

Instrument Accreditation

Certificate
Specsi ey U SfOEE,, Emphasis on commercial products:
T @ Practicable, yet extensible
PR o o @ Minimum viable product: SoA
Measuring Accreditation nimym vi produ
Manufacturer Entity Body o Leverage results to inform

instrument specifications,

All three documents revolve around measurement o
certificates

information and so share a common data structure.
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The NCSLI Approach to DX (MIl)

MII Digital Documents in the Measurement Economy

—

" Measurement MII Design Requirements

Consumer |

e Standardization (norms)

@ Interoperability (unambiguous)

e Data Completeness (data
retention)

Instrument Accreditation

Certificatg

Specsi - S(?OPE,,, @ Identity (reusable data)
T o Extensibility (compatible
7 . . versioning)
R M i Accreditation o
\WManufacturerJ eér?tliltgng [ Bo:jy ! 1 @ Authentication and

S : Authorization (ownership)
All three documents revolve around measurement

information and so share a common data structure.

Revocation (withdrawal)
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The NCSLI Approach to DX (MII)

MII Digital Documents in the Measurement Economy

Measurement
Consumer |

Machines require metadata to process
documents correctly.

Measurement metadata = measurand
descriptions = MII taxons

Instrument Accreditation

Specs Se,mflcat% Scope
e — .. We want a standard measurand
taxonomy.
- Measuring Accreditation
\WManufacturerJ Entity 9 [ Body 1 SoA: Measure.Voltage.DC

Spec: Source.Voltage.DC

All three documents revolve around measurement Cert: Source.Voltage.DC

information and so share a common data structure.
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Successful Adoption

Critical Success Factors

Simple digitization will not suffice.
e Simple digitization only changes the package, the wrapper.
o Simple digitization prolongs existing manual processes and weaknesses.
@ Simple digitization retains ambiguity.

For true DX we should:

Rethink our processes from the ground up.

@ Examine our manual shortcuts.

@ Discard pragmatic practices for extensible replacements.
°

Champion adoption at top management levels.
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Successful Adoption

Next Steps

Strengthen international collaborations.

Solidify a digital metrology layer (M-Layer) for measurement information processing.
e Measurand taxonomy
e Quantities, scales, units definitions and interrelations
e Many collaboration opportunities

Develop application software (commercial, internal, or open-source).

Involve stakeholders to refine the documents: Labs, ABs, manufacturers, ...
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Conclusion

Digitize your CMCs!

Metrology's DX has begun; coming our way soon!

DX will attract new business and reduce costs.

The MII initiative offers a DX vision.

True DX requires rethinking our processes and creating extensible, fit-for-purpose
solutions.

Adoption will require emphasis from top-level management.

The NCSL International 141 MIl and Automation Committee would like to invite APMP
and others in the IQI to collaborate with us in the DX effort.
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Conclusion

Acknowledgments

Many thanks go to the
o APMP Executive Committee
@ NCSL International for its MIl support

@ NCSL International 141 MIl and Automation Committee members for their MII
development work

And Thank You for your time!
Collaboration opportunities? Please bring your expertise!

Questions?
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