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Agenda

What is data?

How is it used with PDM to transfer 
knowledge.

Data

There is a lot of data. 

Diverse constituents have to agree on 
how that data is exchanged.

Challenge

Standards are essential.

Development and testing efforts are 
continual improving the standards.

Solution

A digital definition is beneficial to 
anyone in the enterprise.

The digital definition drives the 
successful weaving of the digital thread.

Summary
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Focus on Computer Aided-Design (CAD)

Rosemary Astheimer

https://resources.sw.siemens.com/en-US/case-study-airbus-group-innovations https://www.ptc.com/en/blogs/cad/parametric-vs-direct-modeling-which-side-are-you-
on

Composite 
Design

Product Manager – Creo Data Exchange

CAD, PLM & PDM
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2 CAMPUSES
GAITHERSBURG, MD [HQ] 
BOULDER, CO

3,500
+ 
ASSOCIATES

10 
COLLABORATIV
E 
INSTITUTES

5 
NOBEL PRIZES

400+ 
BUSINESSES USING 
NIST FACILITIES

3,400+ 
FEDERAL
EMPLOYEES

NATIONAL OFFICE 
COORDINATING 16 
MANUFACTURING 
INSTITUTES 

51 
MANUFACTURING 
EXTENSION 
PARTNERSHIP CENTERS

U.S. BALDRIGE 
PERFORMANCE 
EXCELLENCE PROGRAM

NIST AT A GLANCE

National Institute of Standards and Technology
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https://resources.sw.siemens.com/en-US/case-study-airbus-group-innovations
https://www.ptc.com/en/blogs/cad/parametric-vs-direct-modeling-which-side-are-you-on
https://www.ptc.com/en/blogs/cad/parametric-vs-direct-modeling-which-side-are-you-on
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NIST Joint Institute and Center Locations

Construction (CRF)
$319 Million

Laboratory 
Research (STRS) 
$724.5 Million

NIST 
Campuses

Joint Institutes and Centers

NIST Centers of Excellence

National Cybersecurity Center 
of Excellence

Institute for Bioscience & 
Biotechnology Research

Hollings Marine Laboratory

Brookhaven National Laboratory

Joint Initiative for Metrology in 
Biology

NIST Kauai HI WWVH 

JILA

Gaithersburg, MD

Boulder, CO

NIST Ft. Collins CO WWV

Joint Institute for Quantum 
Computer Science

Joint Quantum Institute

Atomic Clock Signal Stations 

Advanced Materials

Forensic Science

Disaster Resilience
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Haleakalā Crater, Kauai

https://resources.sw.siemens.com/en-US/case-study-airbus-group-innovations
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https://resources.sw.siemens.com/en-US/case-study-airbus-group-innovations
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Data

ENGINEERING DESIGN FOR WEAVING A HETEROGENEOUS DIGITAL THREAD

7

Product Data

Data Information Knowledge

“Signed and attested scratch 64 golf score by Earl Anthony”, 
by Mikeanthony888, licensed under CC BY 4.0. Cropped.

Photo by Jill Rose, Pexels.

1
4
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https://commons.wikimedia.org/wiki/File:Earl_Back_Nine_of_64_Scorecard_Crow_Canyon_Country_Club.jpg
https://commons.wikimedia.org/w/index.php?title=User:Mikeanthony888&action=edit&redlink=1
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Product Data

Data Information Knowledge

1
4

Photo by Jill Rose, Pexels.

Photo by Kendel Media, Pexels.
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Concept Design Manufacture Service Retire

Product Lifecycle Management
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• Are they thinking what I’m thinking?
• I’ll just make a “simple” change…

Challenge: Communication

?
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D

Concept Design Manufacture Service Retire

Need for Product Data Management

12
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D

Concept Design Manufacture Service Retire

Need for Product Data Management
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The Challenge

ENGINEERING DESIGN FOR WEAVING A HETEROGENEOUS DIGITAL THREAD
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Product Data

Data Information Knowledge

14
9

3

4

“Signed and attested scratch 64 golf score by Earl Anthony”, 
by Mikeanthony888, licensed under CC BY 4.0. Cropped.Photo by Mike Haupt, 

Pexels.
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Engineering Perspective

Design
Manufacture

Inspect
Assemble

Maintain
Retire

CAD
Part
Assembly
Drawing/Documentation
Material Properties
Strength Analysis
Fluid Dynamics
…

Gcode
Automated
Manufacture

DMIS
Inspection Instructions
QIF
Inspection Data

PDF
Assembly Instructions

Maintenance Manuals

LOTAR
Archive
RecycleDM IS - Dimensional M easuring Interface 

Specification
QIF - Quality Information Framework

LOTAR – Long-Term Archival and Retrieval
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https://commons.wikimedia.org/wiki/File:Earl_Back_Nine_of_64_Scorecard_Crow_Canyon_Country_Club.jpg
https://commons.wikimedia.org/w/index.php?title=User:Mikeanthony888&action=edit&redlink=1
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Multi-CAD
Acquisition
OEM, Tier 1, Tier 2

Reverse Engineer
Slow to develop and error-prone
Encrypted

Moving Target
Vendors develop at different paces
Support new technology

Multiple Formats
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Digital Thread
CAD 

1

CAD 
2

CAD 
3

CAD 4

CAD 5

3rd Party 
Translator

or Digital Bird Nest?!?!
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The Solution

ENGINEERING DESIGN FOR WEAVING A HETEROGENEOUS DIGITAL THREAD
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Standards!

CAD 
1

CAD 
2

CAD 
3

CAD 4

CAD 5

3rd Party 
Translator

20



5/7/23

11

a

To promote U.S. innovation and industrial competitiveness by advancing 
measurement science, standards, and technology in ways 
that enhance economic security and improve our quality of life.
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ISO International Organization for Standardization
Independent, non-governmental organization
167 countries

ASME American Society of Mechanical Engineers
Non-profit
Engineering Society, Standards Organization, R&D, Training

ANSI American National Standards Institute
Non-profit
Oversees Development of Voluntary Consensus Standards

Standards - NIST Involvement
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Standards for Design

CAD Design

Best Practices

ASME Y14.5 (GD&T)

Documenting Tolerance for 
Manufacturing

ISO 10303 (STEP) 

Design Requirements for Manufacturing
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Standards for Design

ISO 6983 (G-Code)

Programming Language for Manufacturing

ANSI MTC1.4-2018( MTConnect)

Streams Data from Running Machines

ANSI DMIS

Programming Language for Inspection

NETWORK

MiCAT Planner

https://qifstandards.org/wp-content/uploads/2014/08/NIST.GCR_.20-024.pdf
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ISO 23952 (Quality Information 
Framework)

Stores As-Measured Product Data

Standards for Manufacturing

MIL-STD-31000B (Technical Data Package)

Authoritative PDF with All Technical Data

LOTAR

Long Term Archival and Retrieval

https://qifstandards.org/wp-content/uploads/2014/08/NIST.GCR_.20-024.pdf

MeasurLink

MIL-STD-31000B Example TDP
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Example MIL-STD-31000B TDP
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Testing Efforts

https://www.mbx-if.de/cax/cax_vendors.php https://www.mbx-if.de/cax/vendor_info.php?file_id=8
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Summary

ENGINEERING DESIGN FOR WEAVING A HETEROGENEOUS DIGITAL THREAD
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https://www.mbx-if.de/cax/cax_vendors.php
https://www.mbx-if.de/cax/vendor_info.php?file_id=8


5/7/23

15

Lots of Uses

Requirements

Analyze
Demand

Creative Planning

CNC
Make

Qualit
y

Measure

Engineering
Analysis

Sell

Documentation

Package

Concept

Use

Retire

Design

Analyze

Maintain / Repair

Recycle

Revise

Astheimer, R.L. 2021, Model-Based Definition in the Product Lifecycle

Inventory

Buy

Production
Availability

Transportation

Human
Resource

s

Support

Marketing

Customer
Relationship
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Technology standards establish 
specifications and procedures

designed to maximize the 
reliability and effectiveness

of goods and services 
people interact with daily.

The Necessity of Standards

https://spectrum.ieee.org/government-in-standards-is-crucial#toggle-gdpr
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Product Data

Data Information Knowledge

1
4 9

6
4

Photo by Mike Haupt, 
Pexels.

Happy Gilmore, Universal Pictures, 1996.
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Rosemary Astheimer
Mechanical Engineer
Smart Connected Manufacturing Systems
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STAY IN TOUCH

@nistNIST.gov

Rosemary Astheimer
rla3@nist.gov
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