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Abstract

Imagine a set of normative standards that define data structures,
taxonomies, service protocols and security for locating,
communicating and sharing measurement information. Those
standards comprise what we call a measurement information
infrastructure, or MII. What if your organization’s measurement,
analysis and management computing systems spoke this MII
language with other world-wide measurement-related systems?
How would that affect your business? This session discusses the
real-world benefits such an MII will create, the efforts underway to
develop a common metrology language (taxonomy) for
measurement data, and how you may participate.
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MII Vision

Vision
1 Create a globally standardized infrastructure for creating,

locating, communicating and processing measurement
information.

2 Replace manually-processed documents with unambiguous
machine-readable data.

3 Augment static web sites with smart web services.
4 Open new automation horizons and empower developers to

take measurement-related software to whole new levels.
5 Lower the information barriers between testing & calibration

labs, instrument manufacturers, vendors, accreditation bodies
and measurement consumers.
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MII Definition

Definition
Measurement Information Infrastructure–a set of normative
standards that unambiguously define data structures, taxonomies,
web service protocols and security for creating, locating,
communicating and processing measurement information

The measurement information vehicles to structure include
MII scopes of capability (SoCs) or accreditation (SoAs),
MII instrument spec sheets,
MII calibration and testing certificates.

Note that the MII itself encompasses only the open standards and
infrastructure. MII-aware software then brings metrology into the
modern world that airline, banking, investment, online retail and
B2B industries already enjoy.
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MII Motivation

Motivation
Such an MII would eliminate ambiguity from our human-readable
documents, streamline many tedious and error-prone tasks,
engender new service opportunities and value streams, improve
traceability, and enhance measurement quality throughout the
measurement economy.

No more tediously searching for the right instruments and
service vendors
No more manually writing, sending, interpreting documents
No more transcribing, entering and updating information
Our computers do it all unambiguously and automatically.

The technology already exists; we’ve only to harness it.
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An Easier Way
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Accredited Lab Search Example
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Accredited Lab Search Example
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Accredited Lab Search Example

Searching for “Dry well”
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Accredited Lab Search Example

Searching for “Dry well”
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Accredited Lab Search Example

Searching for “Dry well”
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Centered on Measurement Data

Similar information in all three doc types:
Measured quantity (electric potential difference)
Influence quantities (frequency)
Quantity values (ranges, MPE, results, uncertainty)
Formulas
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Centered on Measurement Data

Similar information in all three doc types:
Measured quantity (electric potential difference)
Influence quantities (frequency)
Quantity values (ranges, MPE, results, uncertainty)
Formulas and measurement techniques
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Centered on Measurement Data

Similar information in all three doc types:
Measured quantity (electric potential difference)
Influence quantities (frequency)
Quantity values (ranges, MPE, results, uncertainty)
Formulas
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Required Taxonomy

The existing XML schema specifies the structure but we lack
Standard names for

Quantity kinds (Electromagnetics, AC-Low Frequency)
Measured quantity (alternating current)
Influence quantities (frequency)
Input quantities (voltage, impedance, temperature)
Measurand qualifiers (RMS, peak, etc.)
Instrument types and make-models

Structured definitions for
Measurement processes (general: measure alternating current)
Measurement techniques (specific instance, e.g. AC shunt)
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Problem Example: Category and Subcategory
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Wild, Wild, West of Measurement Taxonomy
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Current Efforts

Draft measurement taxonomies.
Efforts underway or under consideration include

Grouping and organizing the 250,000 CMC records
Solidfying a master quantity list
Building processes & technique definition forms
Outsourcing the preliminary work
Leveraging work done in Turkey
Analyzing a volunteer lab’s CMCs for XML encoding

Develop an SoA Editor
Significant progress made toward a local Windows application
Will scale to a web application
Use in conjunction with a volunteer lab
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Initial Steps

2013 to present: Formulate ideas.
Kick off the Metrologist MII column. X
Uncover related projects and gather them under an MII
umbrella. (ongoing)
Envision & imagineer applications. (ongoing)
Draft MII document data models. X
Stimulate interest via conferences, Cal Lab, etc. (ongoing)

2015 to 2016: Begin real work.
Propose a project to AB representatives at NCSLI 2015. X
Present the MII concept & feasibility at MSA 2015. X
Develop an XML unit-of-measure (UoM) schema. X
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Accelerate

2016 to 2017: Expand development, gather momentum.
Present the draft UoM schema at NCSLI 2016. X
Hold an MII Forum at NCSLI 2016. X
Plan & start Project Beagle. X
Stand up demo MII web sites and interim host servers. X
Draft an XML scope of accreditation (SoA) schema. X
Enhance the UoM schema. X
Write a C# object model. X
Develop an SoA DB and web search tool. (ongoing)
Demo proof-of-concept search tools at MSC 2017. X
Revise the SoA schema. X
Begin developing an SoA editor. X
Capture all U.S. AB-issued SoAs (∼250,000 CMCs). X
Draft temperature & RF power taxonomies. X
Reform and repurpose NCSLI 141. X
Sketch an MII development roadmap. X
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Recent Progress

2017 to 2018: Moving along.
Kick off the new NCSLI 141 MII&AC at NCSLI 2017. X
Host an NCSLI 2017 MII session and conceptual demo. X
Present XML schema enhancements at NCSLI 2017. X
Publish the MII vision. X
Re-engage ABs. (ongoing)
Begin taxonomy-generation online meetings. X
Complete an SoA search tool and web API. (ongoing)
Release an SoA editor. (ongoing)
Demo and train SoA editor users at NCSLI Section Meetings.
Draft an instrument specifications XML schema.
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MII Roadmap Sketch

2018 to 2019
Build an instrument specifications editor.
Engage instrument manufacturers.
Draft an XML certificate schema. (Michael Johnston, Fluke)

2019 forward
Build certificate generation & editing tools.
Engage laboratories.
Establish official taxonomy and definition host sites.
Create human-readable document renderers.
Move to distributed database model.
Add extensibility provisions to schemas.
Write and release an MII documentary standard.
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NCSLI 141 MII & Automation Committee Charter

1 Collect, develop, and disseminate information relative to the
Metrologist magazine recurring series on MII & automation
topics.

2 Develop and define data structures, taxonomies and libraries
to populate MII industry documents: accreditation scopes,
instrument specifications, and certificates.

3 Write the MII-defining document: e.g., RP, standard, etc.
4 Document ways for companies to support and use the MII.
5 Periodically review and update the existing NCSLI information

on the band of topics.
6 Provide a point of contact for member organizations requiring

assistance with the MII standard.
7 Allow members to openly participate, volunteer and create

product relating to MII.
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Adoption or Development First?

Adoption or 
development 

first?
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Simultaneously Expanding Adoption & Development
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Challenges, Participation Opportunities

If this excites you, please participate:
Research & develop taxonomies,
Gather stakeholder advice & input,
Discover and understand prior efforts,
Liason with related NCSLI committees and organizations,
Develop XML schemas,
Develop software–MII applications or APIs,
Maintain MII web sites,
Coordinate and host web meetings,
Write articles and news releases for Metrologist, Cal Lab, etc.,
Present papers and participate on future panel sessions,
Help develop the MII documentary standard.
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To get involved. . .

Colin Walker, colin@qualer.com
Mike Schwartz, mschwartz@callabsolutions.com
Mark Kuster, mjk@ieee.org
MII community page at ncsli.org
MII wiki at miiknowledge.wikidot.com
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Thank You for your time!
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