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 “In the beginning… there was product data 
exchange” NIST 939 July 1999

Going all the way back to 1970 with 
ANSI/X3/SPARC, sharing engineering 
design beyond the drawing has been an 
issue
 IGES demonstrated the value of file-based 

data exchange, many other formats 
followed
 ISO/TC 184/SC 4 – Industrial data formed 

in 1984
Product Data Exchange Specification 

(PDES) was chartered in 1988

PLM Interoperability & the untapped value of standardization 

The Early Days

NIST Special Publication 939, July 1999 

https://pdesinc.org/timeline/
Used with permission 

https://pdesinc.org/timeline/


40 years of standardization!

The first SC 4 meeting was 
held in July 1984 at the 
National Bureau of Standards 
(now known as the National 
Institute of Standards and 
Technology) in Gaithersburg, 
Maryland USA.

The first version of the STEP 
standard was published in ~ 
1990

5ISO/TC 184/SC 4 Industrial Data
Source: https://www.iso.org/committee/54158.html?view=documents  

https://www.iso.org/committee/54158.html?view=documents


ISO 10303 - Product data representation and exchange
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AP243

AP243

AP209 Multidisciplinary analysis and design
AP210 Electronic assembly, interconnect and packaging design
AP233 Systems engineering
AP235 Engineering properties for product design and verification
AP238 Model based integrated Manufacturing
AP239 Product life cycle support 
AP242* Managed model-based 3D engineering, replaces AP203 & AP214
AP243 MoSSEC: modelling and simulation information in a collaborative systems engineering context Source: https://www.iso.org/committee/54158.html?view=documents  

https://www.iso.org/committee/54158.html?view=documents


ISO 10303 – 242 ed 4 Managed model-based 3D engineering
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https://www.iso.org/committee/54158.html?view=documents


AP242 ed1
2011 - 2014

AP242 ed2
2014 - 2020

AP242 ed3
2020 – 2022

AP242 ed4
2022 – 2025

AP242 ed5
2025 - 2027

Meeting industry needs
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AP201
AP202
AP203
AP204
AP214

Consolidation
Multiple industry sector 
“flavors” consolidated 
into one common 3D 

MBE solution

Major Update
Modular Architecture

Composites
PMI

GD&T
Electrical

PDM
SysML Core Model

Enhancement
Electrical
Topology
Geometry

Enhancement
PMI

Composites
Electrical
Assembly

Kinematics

Enhancement
Fasteners

Composites
PMI

LOTAR
Ontology
Services

Standards operating at the pace of industry
Full Model Based 3D Engineering updates in two-year increments

Source: https://www.iso.org/committee/54158.html?view=documents  

https://www.iso.org/committee/54158.html?view=documents


9https://jtc1info.org/public-information/ 

https://jtc1info.org/public-information/


ISO 23247:2021
Digital Twin framework for manufacturing

“Twin”

“Framework”

“Manufacturing”

Source: https://www.iso.org/committee/54158.html?view=documents  

https://www.iso.org/committee/54158.html?view=documents


ISO Smart Manufacturing

Committees in Coordination
ISO/IEC JTC 1 Information technology
ISO/IEC JTC 1/SC 7 Software and systems engineering
ISO/IEC JTC 1/SC 17 Cards and personal identification
ISO/IEC JTC 1/SC 27  IT Security techniques
ISO/IEC JTC 1/SC 32 Data management and interchange
ISO/IEC JTC 1/SC 37 Biometrics
ISO/IEC JTC 1/SC 38 Cloud Computing and Distributed Platforms
ISO/IEC JTC 1/SC 40 IT Service Management and IT Governance
ISO/TC 10  Technical product documentation
ISO/TC 10/ SC 10  Process plant documentation
ISO/TC 39  Machine tools
ISO/TC 39/ SC 10 Machine tools - Safety
ISO/TC 184  Automation systems and integration
ISO/TC 184/ SC 1 Physical device control
ISO/TC 184/ SC 4 Industrial data
ISO/TC 184/ SC 5 Interoperability, integration, and architectures for enterprise
            systems and automation applications
ISO/TC 199  Safety of machinery
ISO/TC 211  Geographic information/Geomatics
ISO/TC 261  Additive manufacturing
ISO/TC 292  Security and resilience
ISO/TC 299  Robotics

https://www.iso.org/publication/PUB100459.html 

https://www.iso.org/publication/PUB100459.html
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Euclidian models are deterministic; precise 
geometric representations

Ontologies are stochastic models of 
classification; great for classifications

Product models need ontologies!  But how to 
connect?

Top Level Ontologies like ISO 21838 – 2 and 
ISO/CD 23726 – 3 offer a path

No one must drink Hemlock!

PLM Interoperability & the untapped value of standardization 

Back to the Future: Euclid vs Aristotle 

https://www.iso.org/standard/87560.html 

https://www.iso.org/standard/87560.html
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The past 40 + years have created a rich, highly 
structured data set for the future; many repositories of 
legacy data waiting to be tapped
The business needs and the use cases for value have 

changed; digital transformations have identified data 
reuse and seamless flow as a priority
Technology solutions are evolving quickly and 

exposing new value propositions for data use; 
Ontologies, reasoning engines and AI are rapidly 
evolving
Standardization bodies are quickly developing 

solutions and developing winning methods to move 
quickly

PLM Interoperability & the untapped value of standardization 

Summary

https://www.boeingsuppliers.com/become/modelba
sedengineering/mbe-data-and-process-standards 

https://www.boeingsuppliers.com/become/modelbasedengineering/mbe-data-and-process-standards
https://www.boeingsuppliers.com/become/modelbasedengineering/mbe-data-and-process-standards
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