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Foreword

[SO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations,
governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

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 document should be noted. This document was drafted in accordance with the editorial rules of the ISO/
[EC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

ISO and IEC draw attention to the possibility that the implementation of this document may involve the
use of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of any
claimed patent rights in respect thereof. As of the date of publication of this document, ISO and IEC had not
received notice of (a) patent(s) which may be required to implement this document. However, implementers
are cautioned that this may not represent the latest information, which may be obtained from the patent
database available at www.iso.org/patents and https://patents.iec.ch. ISO and IEC shall not be held
responsible for identifying any or all such patent rights.

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.
In the IEC, see www.iec.ch/understanding-standards.

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 42, Artificial intelligence.

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 and
www.iec.ch/national-committees.
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Introduction

Knowledge-driven Al applications have gradually gained attention. In knowledge engineering (KE),
knowledge is automatically or semi-automatically acquired from information sources, which in turn are
generated by processing huge-scale multi-source heterogeneous data. The knowledge is integrated into
knowledge-based systems and used to provide intelligent knowledge-driven services. One of the objectives
of KE is to represent and transfer human knowledge within industries such as finance, medical care,
transportation and manufacturing to machine knowledge with representations understandable by both
humans and Al systems. Now, KE, along with big data, deep learning, natural language processing etc., has
become one of the core driving forces of Al development.

Key technologies of KE include knowledge representation, knowledge modelling, knowledge acquisition,
knowledge storage, knowledge fusion, knowledge calculation, knowledge maintenance, knowledge
visualization, etc. In addition, many knowledge service platform products and solutions have been
developed to permit KE implementations to be more agile in organizations. The distributed KE systems can
be integrated and deployed through knowledge exchange and knowledge maintenance among the systems.
The distributed, autonomous agent systems and their collaboration across system of systems can further
generate the necessary intelligence and knowledge driven behaviours for collaboration and cooperation.

Resource description framework (RDF),l1l resource description framework schema (RDFS),[2] RDFS-PLUS,
ontology web language (OWL),[3] SPARQL protocol and RDF query language (SPARQL)[4] and ontology-related
theories and standards[>Zl provide a solid foundation of tools and theories in the aspects of knowledge
representation and knowledge modelling. Other related KE standards have been developed.

KE hasbeen successfully applied to many industries including financial fraud identification, remote operation
and maintenance of equipment, user profile and product recommendations, research focus tracking and
forecasting, smart credit analysis, legal dispute and case prediction based on similar cases, intelligent
distribution of news, intelligent computer-aided diagnosis and treatment, etc. Many organizations regard
platforms or systems based on KE as important knowledge infrastructures. However, KE vocabularies, basic
KE constructional components, KE processes and their relationships are not yet clearly defined. This causes
misunderstandings and unnecessary communication and deployment costs amongst the data supplier,
fundamental technology supplier, algorithm supplier, system coordinator and other stakeholders of KE
systems.

To facilitate collaboration amongst KE stakeholders, KE characteristics and applications can be
comprehensively described and categorized. Expected use of the document is to guide the construction of
KE systems.
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Information technology — Artificial intelligence — Reference
architecture of knowledge engineering

1 Scope

This document defines a reference architecture of knowledge engineering (KE) in artificial intelligence
(AI). The reference architecture describes KE roles, activities, constructional layers, components and
their relationships amongst themselves and other systems from systemic user and functional views. This
document also provides a common KE vocabulary by defining KE terms.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 22989:2022, Information technology — Artificial intelligence — Artificial intelligence concepts and
terminology
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