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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso
.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 184, Automation systems and integration,
Subcommittee SC 4, Industrial data.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

In reacting to change, competitive manufacturing industry aims to best understand the balance of
possible options when making decisions on complex multi-faceted problems. Understanding how best to
configure and re-configure a global production network, set against rapidly changing product-service
requirements is one such complex problem area. Decisions consider multiple existing product and
service variants, multiple new products and services to embrace the implications of new technological,
economic, social, environmental and political requirements, and current production and service
loads, as well as harmonizing and synchronizing production networks spread throughout the world,
considering factors such as local supplier capabilities, transportation constraints, plant energy usage
and production load forecasts.

While current Information and Communication Technology (ICT) tools play a significant role in support
of such business development decisions, they need to do this in a well-integrated, trans-disciplinary
way, with holistic solutions being critical to long-term competition (Huber 2014). Part of the solution to
this problem lies in the exploitation of semantic technologies that provide a formal, logic base route to
sharing meaning. This has been recognized as offering the potential to support interoperability across
multiple related applications (Borgo et al. [23]; Chungoora et al. [24]). These provide formal, computer-
based, methods of interpreting the meaning of concepts, their relationships to other concepts, and the
constraints and rules that apply to their use.

The range of work in the use of formal semantics can be categorized into domain ontologies, foundation
ontologies and reference ontologies. Domain ontologies tend to be limited to fairly narrow domains
of applicability and so do not meet the holistic requirements mentioned above. Foundation ontologies
are developed with a view to defining the semantics of everything but are too generic to offer positive
constraints on any particular area of interest. The aim of reference ontologies for manufacture is to
bridge the gap between these two and offer an effective support for interoperability, but in a targeted
area or interest, i.e. in manufacturing. This document provides a contribution to such a manufacturing
reference ontology by providing a formal semantic modelling approach to support the configuration of
global production networks. It exploits the understanding gained from ISO 15531 and ISO 18629.

The manufacturing industry focus of this document is on how to design and configure a global
production network (GPN) to produce and operate a new physical product or product-service. It does
not address any operational aspects of production facilities, but rather models the flow relations
between facilities in a production network. Future standards can build on this document to develop
standard sematic models for in-factory systems.

The approach taken is based on exploiting the specialization capabilities of formal logic in order
to progressively develop and constrain concepts and their relationships from foundation level
descriptions to a level where the semantic models can be exploited by domain level software services
and applications. The modelling approach starts from a systems functionality context as base from
which to progressively represent global production systems, their relationships, constraints and
related rules. The use of formal logic enables these semantic models to not only capture hierarchical
relationships but also to capture and computationally exploit the constraints and rules that have been
defined within these models.

The levels described in this document are different from the layered operational functionality of
IEC 62264. The levels in this document are focused on levels of concept specialization. This starts from
the key concepts from the context of any type of system through to specializations that are specific
to manufacturing business systems. This is distinct from the layered operational functionality of
IEC 62264, which is focused on the operational hierarchy of the business from higher-level production
management down to shop floor.

This document uses some concepts that are common to supply chain models such as the Supply-Chain
Operations Reference (SCOR) Model (Supply Chain Council 2014) and some concepts that follow from
ISO 19440. SCOR is of limited relevance to this document as operational support is beyond its scope.
Concepts from ISO 19440 have the greatest synergy with this document, which shares a business
process oriented approach to enterprise modelling. While ISO 19440 provides model views to allow
the identification of relevant object hierarchies and relationships between the different classes and
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