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Industry 4.0 Ecosystem
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Figure 1. Smart Manufacturing Ecosystem

https://nvipubs.nist.gov/nistpubs/ir/2016/NIST.IR.8107.pdf
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Manufacturing Operations
Management — at the core of an
Industry 4.0 Ecosystem

Key to realizing the goals of
Industry 4.0

Interoperability (IEC 62541)
Security (IEC 62443 / ISA 99)
Vertical / Horizontal Integration
(IEC 62264 / ISA 95)
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IEC 62264 / ISA 95 Enterprise-Control System Integr

IEC 62264 is an international standard for enterprise-control system integration. This standard
IS based upon ANSI/ISA-95 (International Society of Automation)

*Part 1:2013 Object Models and Attributes of Manufacturing Operations

Part 2:2013 Object model attributes

*Part 3:2016 Activity models of manufacturing operations management

*Part 4:2015 Objects models attributes for manufacturing operations management integration
Part 5:2016 Business to manufacturing transactions

Part 6:2016 Messaging Service Model

Integration of Enterprise, Manufacturing Operations and Control
Developed and maintained by the ISO/IEC JWG committee and ISA 95 committee

ANSI/ISA-95.00.08-2020, Enterprise-Control System Integration — Part 8: Information
Exchange Profiles

ANSI/ISA-95.00.07-2017, Enterprise-Control System Integration-Part 7: Alias Service Model
Revisions to Parts 2, 4 and 5 (Process Centric Messaging)
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https://en.wikipedia.org/wiki/International_standard
https://en.wikipedia.org/wiki/ISA-95

Standards Evolution

Event Driven Architecture (EDA) Profiles
— Parts 2,4 and 5

Operations Events and Notification

Information
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Notify event notification (Async)

 Part 8 defines the necessary content and
possible scopes of profiles

 Profiles can be Technology Specific

SP— * Profiles can be Industry Specific
s . TR-01 (TRO1: Profile Template for Data
Exchange

1. Introduction
The purpose of this document is to define transaction and message schematics required to support
theint hort term planning and scheduling systems with fleet management systemsn a

message payload
‘notify Mfg Event Transaction’
Definition — My Event

Notify event notification (Async)

Local
Processing
Assemble
Information
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message payload
‘notify Mfg Event Transaction’
Definition — My Acknowledgment
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Collaborations

 OpenO&M
— http://www.openoandm.org

« OPC UA IEC 62264 Common Object Model
— https://opcfoundation.org/markets-collaboration/isa-95/

* ISA Smart Manufacturing Division
— http://www.isa.org

« MESA XML Working Group and Smart Manufacturing
Model

— http://lwww.mesa.org
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ISA Impact on the Digital Ecosystem

Using the OIIE/ISO 18101 Architecture
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https://www.mimosa.org/open-industrial-interoperability-ecosystem-oiie/oiie-information-and-systems-architecture/

MIMOSA 2022 ISA OpenO&M

APR 2022




Partial view of the Ecosystem Standards
for Digital Twin — JWG21 / TF8 Digital Twin

e ISO TC184/ E ISO TC184/
AdhocGroup SC4/WG15
ﬁro / ISO 18101

TC 184 WG6
IEC/1SO 62264 Digital Twin
|EC/ISO JWG5 o n For Built & Natural
. [Fﬁﬁg;: Environment Digital Twin |IEC SC65E OPC
Industries For Manufacturing /WGS UA
Systems

Digital Twin

> Digital Twin

For Engineering
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Shell
IEC/1SO JWG21 |IEC TC65/WG23
IEC TC65/
WG16

Asset Administration
Shell

Digital Twin
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ISA 95 Messaging Service Model

This is version 2.0 which can be found
=y at: http://www.openoandm.org/isbm/2.0
Q('asfn

Currently working on version 2.1 with Intra-Enterprise
ISBM 2.0 Interoperability

Implementation Specification for ISA-95 Message Service Model

OpenO&M Specification

20200306 The latest published version of this specification can always
Editors be found at: http://www.openoandm.org/isbm/latest

MIMOSA
Matt Selway, University of South Australia

i By o S Al Defines standard APPLICATION interfaces for

Dennis Brandl, BR&L Consulting

Douglas Brandl, BR&L Consulting ° publlSh/SubSCr‘lbe’

Status

This specification was last revised and approved by the OpenO&M ISBM Joint Working Group on the above date. ° q u e ry res p O n Se )

Check the Latest Version for possible later revisions of this document

This document is considered stable and may be used as reference material or cited as a normative reference o e n d - p 0 i nt i n d e pe n d e nt y

from anether document

P e o =o' st st e A S  multiple publishers & providers,
1f you wish to make fing this ification in a manner that is fracked by the OpenQ&M I1SBM .
AT - i - e ; - i
rgfsbmisocs]. Yo can lomalively contact MINOSA cecty e mamosa.rgfcontact nd * message content mdependent,
arrangements will be made to franspose appropriate remarks to the public bug database. All feedback is
_  full security specification,
Latest Version

This is version 2.0 which can be found at: hitp:/www openoandm orgfisbm/2.0 [ ] W E B/S OA P an d R E ST i nte rfaces

The latest published version of this specification can always be found at: hitp/www openoandm.org/isbmiatest

Allows one application code set and architecture to work
across any asset owner defined infrastructure.
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http://www.openoandm.org/isbm/2.0
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ISBM 2.1

 |ISBM 2.1
— Deterministic
— Technology Agnostic Pilot Use Cases:
— AMQP Operational Capacities
— .NET ISDD Inquiry/Exchange
— Jakarta

— Python :
/ Enterprise B
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Questions
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Automated Control Concepts.mc
Smart solutions.

Chris Monchinski
Vice President
Manufacturing Intelligence

Automated Control Concepts
www.automated-control.com

3535 Route 66
Neptune, NJ 07753

cmonchinski@automated-control.com

(732) 668-5755
(732) 922-6611 Ext 115
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