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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
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RESOLUTION 1: (Gaithersburg - July 1984)

SC 4 recognizes the need for a new standard for the external representation of product
model data. This standard will be based upon existing data exchange initiatives
including the US IGES and PDDI, the French SET, the German VDA/BDMA-FS, and the
UK NEDO.

RESOLUTION 2: (Gaithersburg - July 1984)

The SC adopts the following goal and objectives.

Goal: The creation of a standard which enables the capture of information comprising a
computerized product model in a neutral form without loss of completeness and
integrity, throughout the life cycle of the product.

Design Objectives: The standard must feature:

Flexibility to permit expansion without invalidating existing portions of the
standard.

Efficiency for processing, communication and storage.

Rigorous and formal documentation.

The minimum possible set of data elements.

Separation of data content from physical format.

A logical classification of data elements.

Compatibility with other existing relevant standards.

ISO/TC 184/SC 4 Industrial Data 5

Source: https://www.iso.org/committee/54158.html?view=documents
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ISO 10303 - Product data representation and exchange
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AP242* Managed model-based 3D engineering, replaces AP203 & AP214 6
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ISO 10303 - 242 ed 4 Managed model-based 3D engineering
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JTC 1 Technology
Trend Report

2019

Digital
Twin

Executive Summary

© ISO/IEC JTC 1 - All rights reserved

The Digital Twin, which combines a variety of modern technologies such as the Internet of
Things (1oT), cyber-physical systems (CPS), 3D modeling, simulation, and artificial intelligence
(Al), is at the heart of the fourth industrial revolution.

If the Internet of Thing is a disruptive technology that is applied to all industries and services
and brings radical changes in human life, the Digital Twin will integrate and interwork the real
world and the virtual world based on the Internet of Things.

For this reason, the Digital Twin can be recognized as a dimension bridging technology in which
a link is established between the real world and the virtual world.

This document explores the current status of the Digital Twin including technologies including
modeling, data process, and fusion, iterative technologies such as simulation and data
management.

In addition, industry and market status are explained focused on manufacturing, renewable
energy, smart cities, farming, buildings and healthcare accompanied with their standardization
activities and possible areas of standardization to JTC 1.

As a conclusion, this document recommends JTC 1 the way of dealing with this topic in terms of
JTC 1's perspective of standardization.

Editors:

Sangkeun YOO (lobbi@etri.re.kr, KATS/ETRI)

Yuhang CHENG (chengyh@cesi.cn, SAC/CESI)

https://jtc1info.org/public-information/
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Digital Twin framework for manufacturing

Digital Twin for Manufacturing

Applications of Digital Twin for manufacturing
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ISO Smart Manufacturing

"Manufacturing that improves its performance aspects with integrated and
intelligent use of processes and resources in cyber, physical and human
spheres to create and deliver products and services, which also

collaborates with other domains within an enterprise’s value chain”

Source: Definition (ISO SMCC resolution 114/2017)

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
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Back to the Future: Euclid vs Aristotle

» Euclidian models are deterministic; precise
geometric representations

» Ontologies are stochastic models of
classification; great for classifications

» Product models need ontologies! But how to
connect?

Automation systems and integration — Ontology based

= Top Level Ontologies like ISO 21838 — 2 and e —_—"
ISO/CD 23726 — 3 offer a path

CD stage

‘Warning for WDs and CDs

This document is not an IS0 International Standard. It is distributed for review and comment. It is subject to
‘without notice and may not be referred to as an International Standard,

u change
. Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of
» which they sre aware and to provide :

Copyright © 2025 Boeing. All rights reserved. ]
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Summary

ThenGrand Experience

* 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 Data standards that enable the digital thread

MTConnect | aF

» Technology solutions are evolving quickly and
exposing new value propositions for data use;
Ontologies, reasoning engines and Al are rapidly
evolving

» Standardization bodies are quickly developing
solutions and developing winning methods to move

q u ICkly https://www.boeingsuppliers.com/become/modelba
Copyright © 2025 Boeing. All rights reserved. sedengineering/mbe-data-and-process-standards 15
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