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Standardization in the field of automation systems and their integration for all life cycle 
phases. Areas of standardization include information systems, automation and control 
systems and integration technologies. 

ISO/TC 184 Automation systems and integration

ISO TC 184/SC5
Interoperability, integration, and 
architectures for enterprise systems 
and automation applications

ISO TC 184/SC1
Physical device control

ISO TC 184/SC4
Industrial data

• Interoperability between IT and OT,
• Assuring KPIs for measuring energy efficiency 

and sustainability

• Modelling of industrial, technical and scientific data 
to support electronic communication and commerce

• Digital twin 

• Numerical control systems for machine tools
• Reference model for cyber - Physically controlled smart 

machine tool systems

Charlotta



TC 184/SC5
TC 184/SC5 - Interoperability, integration, and 

architectures for enterprise systems and automation 
applications

53
Published ISO Standards

Related to the SC

14
ISO Standards under 

development

11 
Direct Working Group

(SG, WG and JWG)

14
Participating members

13 
Observing members

Chair: Charlotta JOHNSSON (Sweden)
Secretary: Walter ZOLLER (USA)
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TC 184/SC5

Working Group Title Convenor

WG1 Modelling and Architecture Richard Martin (USA)

WG4 Manufacturing software and its environment Mitchiko Matsuda (Japan)

WG5 Open systems application frameworks Hongye Su (China)

WG6 Application Service Interface Robert Patzke (Germany)

WG9 Key performance indicators for manufacturing operations mgmt Andreas Kirsch (Germany)

WG10 Evaluation of energy efficiency and other relevant factors of a 

manufacturing system with respect to its environmental influence.

Fumihiko Kimura (Japan)

WG12 Convergence of informatization and industrialization (CII) Hongye Su (China)

WG13 Equipment Behaviour Catalogue Naohisa Matsushita (Japan)

SG5 Model-based standards authoring Study Group Dov Dori (Israel)

JWG5 (IEC) Enterprise-Control System Integration Dennis Brandl (USA)

JWG8 (SC4) Manufacturing process and management information Jochen Hartung (Germany)

TC 184/SC5 - Interoperability, integration, and 

architectures for enterprise systems and automation 
applications

Hitflyttat
Charlotta



TC 184/SC5

SC5 contribution to Smart Manufacturing

WG1 WG4 WG5 WG6 WG9 WG10 WG12 WG13 JWG5 JWG8 JWG14

Assuring that the KPIs for MOM are well-defined and applicable for many ind.

Assuring KPIs for measuring energy efficiency and sustainability

Interoperability between IT and OT 

Catalogization of Equipement Behaviour

Enterprise-Control Integration

---
Mfg process and m.i.

Integration of Devices for Measurement and Automation

Manufacturing software and its environment

Providing Models and Architectures for the full lifecycle history of integration projects

Providing easy integration of Advanced-Process Control and Optimization

Hitflyttat
Charlotta



ü Smart Manufacturing, vad då? 

ü Livscykelperspektiv och standarder för produktinformation

ü Smart Information (inarbetad i föregående rubrik)

ü Den smarta och uppkopplade fabriken (inarbetad i Smart Manufacturing, vad då? 

ü Standarder en strategisk fråga i det digitala industrilandskapet

ü Ett svenskt exempel på Use case

ü Övningsuppgift Smart Industri SIS/TK280
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Definitionen ISO SMCC och IEC SyC SM enats om: 

ü“Manufacturing that improves its performance aspects with 
integrated and intelligent use of processes and resources 

ü in cyber, physical and human spheres 
to create and deliver 
üproducts and services, which also 
ücollaborates with other domains within enterprises’ value chains." 

Note 1: Performance aspects include agility, efficiency, safety, security, sustainability or any other 
performance indicators identified by the enterprise. 

Note 2: In addition to manufacturing, other enterprise domains can include engineering, 
logistics, marketing, procurement, sales or any other domains identified by the enterprise.

Smart manufacturing, vad då?
Ändrad till
Charlotta



Industrial generations
Ändrad till
Charlotta



Horizontal digital collaboration



Vertical and Horizontal Integration
Hitflyttat
Charlotta



From Hierarchy to Network

4ÏÄÁÙȭÓ ÈÉÅÒÁÒÃÈÙSmart Manufacturing 

capabilities

4ÏÍÏÒÒÏ×ȭÓ .ÅÔ×ÏÒË

IEC 62264 (ISA 95)
”Manufacturing Pyramide”

Á Everything is connectable to 
each other.

Á All participants can interact 
with each other.

Á The product becomes an active 
part of the whole system

Á Less Engineering, Plug & 
Produce

Á New quality of Flexibility in 
machines and factories.

Á Seamless Cross Vertical 
Integration

Á Improved scalability



Standardized connectors for Smart Industry



Livscykelperspektiv och standarder för 
produktinformation



The digital- and real- system lifecycle
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Digital Type System lifeline Digital Real System lifeline

Re-

Supply

Real System lifeline

Real System Re-Cycle lifeline (Designed for Re-Use and Re-Cycle)

Information flow

Physical flow

Digital System lifeline

Good / BadAdd / Delete / Change Design



“Looked-in” Information about a the same? thing



Disparate IT-environments (software examples)

Actor A

Actor B

Actor C

Easy Digital
Collaboration ?



Architecture Model

Information Standards All the different layers have 

dependencies that must be 

considered in Business 

development

Seman-
tic 

Model

Process 
Model

Inform
ation 

Model

Organ-
isation
Model

IT-
Model

Not just tools (IT) enables the business
Software standardized interfaces

Well defined semantics

(Saab Kockums)



Product Life Cycle Support (PLCS)
ISO 10303-239

Jonas



•International Standard for product support information 

- based on ISO 10303 STEP  (PLCS is AP 239)

•Complete product life cycle –from concept to disposal

•Single source of assured product support information

•Data independence - processes, systems, format 

•Interoperability across enterprises and systems through:

•Standardization of semantics for product support

•Integrated suite of data models for data  exchange and information 

sharing

•Framework for using PLCS 

(DEXs, ISO STEP stds, methods & tools, incl XML/XSLT)

•Extensibility and tailoring through the use of Reference data libraries

Product Life Cycle Support (PLCS)
Unique Value Proposition

Jonas



ISO 10303-239: PLCS
Jonas



Scope of PLCS and supported histories
http://docs.oasis-open.org/plcs/plcslib/v1.0/cs01/data/PLCS/concept_model/model_base.html

Design and Individual

ConfigurationsActivities

performed 

by people 

and 

product

States

failure &

operational

Change Management

Jonas

http://docs.oasis-open.org/plcs/plcslib/v1.0/cs01/data/PLCS/concept_model/model_base.html


Extended Enterprise of
OEMôs, Customer, Partners 

and Suppliers

Enterprise Integration
through dedicated networks

Domain specific 
information systems

(e.g. CAD, MRPII, Planning)

Product Life Cycle Support (PLCS)
Extended Enterprise enabled by Internet technology
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Product Life Cycle

Internet-based architecture and federated data models make possible 
implementations involving thousands of users across many sites

Capture product info for support use

Develop the support solution

PLCS

Domain

Maintain product

Provide feedback

Concept Assessment  Demonstration Manufacture  In-Service Disposal

Product Lifecycle Management (PLM)

Product Life Cycle

Jonas



ISO 10303-242

Source:http://private.ap242.org/web/ap242/ap242ed1

Overview of AP242 edition 1 information model

Jonas



ISO 10303-243: MoSSEC

Source:http://www.asd-ssg.org/mossec

Jonas



ISO 10303-243: MoSSEC

Source:http://www.asd-ssg.org/mossec

Jonas



EPISTLE 
”European Process Industries STEP Technical Liaison 
Executive”

Source: CALS Technical Goal 2

Jonas



ISO 15926 
Background

Source: https://www.posccaesar.org/

Jonas



15926 Parts

Jonas 
Dold bild



Standarder en strategisk fråga i det 
digitala Industrilandskapet



Other countries are mobilizing…

Smart Industri

Alliance Industrie du Future

Plattform Industrie 4.0

Piano Nationale Impresa 4.0

Made in China 2025   

Industrial Value Chain Initiative

Connected Smart Factory

Smart Man. Leaders. Con. 



The Scandinavian Smart Industry Framework

The industrial system enabling products trough their life cycle

Dimension Core concepts

Cross dimension shared concepts

A dimension

USA/ NIST 
SMS Ecosystem 

Germany 

Industrie 4.0 
RAMI



JWG21 unified reference model for smart industry

Countries JWG21 Input reference 

models for smart manufacturing 

Meta-model for Smart Manufacturing 

Reference Model (SMRM) 

SM Use Cases

ISO/IEC SMRM

SM Reference 
System

mofel
SM Standards

SSIF

and more



Industrie 4.0 high level application scenarios Ändrad till
Ulf

https://www.plattform-i40.de/PI40/Navigation/EN/InPractice/UseCases/use-cases.html Ny länk



Ett svenskt exempel på Use case



Digital Infrastructure for smart 

Manufacturing (Dig In)

Funded by the Swedish 

Strategic Innovation 

Program Produktion2030, 

a joint venture of 

VINNOVA, Formas and 

the Swedish Energy 

Agency. 

June 2017-May 2020

For more information, contact Gunilla Sivard: Gunilla@kth.se

Digital infrastructure - service oriented, based on 
standardized interfaces.

Digital twin – standardized information model 
coordinating information through the life cycle.

Demonstrations in Scania Smart Factory Lab.



Smart Manufacturing
9 characteristic areas and technologies

1. Automation and automated decision making

2. Distributed system of systems

3. High interconnection between factory floor 

and digital representation 

4. Ability to analyze outcome for improvement

5. Fast, wireless, communication (real time 

access)

6. Fast computing

7. Digital representations of systems and 

products with model based engineering

8. High interconnection across domains and life 

cycle phases

9. Secure access to information

1. Artificial intelligence for decision making, 

human-robot collaboration

2. Service oriented architectures, cloud 

computing, interoperability standards

3. Smart sensors, scanning, connection 

between physical reality and digital model

4. Statistics, machine learning

5. 4G, 5G, 6G, standard communication 

protocols 

6. Cloud computing, Edge computing

7. Digital twins, product models, modeling 

principles, virtual reality, simulations

8. Lifecycle models, digital thread, model based 

collaboration methods, information standards

9. Block chains, PLM



DigIn as a use case for smart manufacturing

1. Automation and automated decision making

2. Distributed system of systems

3. High interconnection between factory floor 

and models 

4. Ability to analyze outcome for improvement

5. Fast, wireless, communication (real time 

access)

6. Fast computing

7. Digital representations of systems and 

products for model based engineering

8. High interconnection across domains and life 

cycle phases

9. Secure access to information



Övningsuppgift Smart Industri SIS/TK280



PLCS through life information standard (ISO10303 AP239)
PLCS overview concept model,    PLCS official concept model http://www.plcs.org/plcslib/plcslib/data/PLCS/concept_model/model_base.html
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