IEC 62714-2018-04 RLV(en)

IEC 62714-1

Edition 2.0 2018-04
REDLINE VERSION

INTERNATIONAL
STANDARD

colour
inside

Engineering data exchange format for use in industrial automation systems
engineering — Automation markup language —
Part 1: Architecture and general requirements



https://standards.iteh.ai/catalog/standards/iec/97de2988-1a08-420a-8a5c-f441f8c6ded5/iec-62714-1-2018

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2018 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 21 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

67 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:sales@iec.ch
https://standards.iteh.ai/catalog/standards/iec/97de2988-1a08-420a-8a5c-f441f8c6ded5/iec-62714-1-2018

IEC 62714-1

Edition 2.0 2018-04
REDLINE VERSION

INTERNATIONAL
STANDARD

colour
inside

Engineering data exchange format for use in industrial automation systems
engineering — Automation markup language —
Part 1: Architecture and general requirements

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 25.040.40; 35.060; 35.240.50 ISBN 978-2-8322-5662-6

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://standards.iteh.ai/catalog/standards/iec/97de2988-1a08-420a-8a5c-f441f8c6ded5/iec-62714-1-2018

-2- IEC 62714-1:2018 RLV © IEC 2018

CONTENTS
FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 8
INTRODUGCTION ..ottt et e e e e e e e e et et e et e e e et e et e e e eanns 11
1 ST o 1= S 13
2 NOrMative referENCES ... e 13
3  Terms, definitions and abbreviations ... 14
3.1 Terms and definifioNS .. ..o 14
3.2 A DI EVIAtIONS .. 17
(070 010 o 4118727 S PPN 17
5 AML architecture specification ........ ..o 17
5.1 LT =Y o= - ¥ S 17
5.2 General AML architeCture ... ... 17
‘ 5.3 AM Sub document versions and AML superior document information.................... 18
54 Meta information about the AML source tool ... 19
‘ Chioeridoptitentlenn
5.5 AML relations specification ... ... 22
5.5.1 LY o= = | P 22

Inharitanca relations

L B A~ = A~~~ L i A~ B

5.5.2 Class-instance-relations ... 24
5.5.3 Instance-instance-relations ..o 25
5.5.4 Identification Of ODJECTS ... e i 27
5.6 AML document reference specification ... 27
5.6.1 (7= a1 =Y PP 27
5.6.2 Referencing COLLADA dOCUMENTS ......iiiiiiiiiiiii e 27
5.6.3 Referencing PLCopen XML doCUMENtS........ccvuiiniiniiiiiiiiceee e, 27
5.6.4 Referencing additional documents in the scope of IEC 62714 (all parts) ........ 27
5.6.5 Referencing documents outside of the scope of IEC 62714 (all parts)............ 28
5.6.6 Referencing CAEX attributes to items in external documents......................... 28
B AML DaSE [IDrariEs . e 29
6.1 LT a1 =Y PP 29
6.2 GeNEral PrOVISIONS -t e 29
6.3 AML interface class library — AutomationMLInterfaceClassLib....................coooiii. 29
6.3.1 GBNETAl e 29
6.3.2 InterfaceClass AutomationMLBaselnterface...........c.ocovviiiiiiiiiiicin i 32
6.3.3 INterfaceClass Order ... 33
6.3.4 INterfaceClass PoOrt .. ... 34
6.3.5 InterfaceClass PPRCONNECION .. ... 34
6.3.6 InterfaceClass ExternalDataConnector ..........coocoviiiiiiiiiiiiiiici e 35
6.3.7 InterfaceClass COLLADAINterface ...... ..o 35
6.3.8 InterfaceClass PLCopenXMLINterface ........ccooevniiiiiiiiii e, 36
6.3.9 InterfaceClass ExternalDataReference ..........cocoooviiiiiiiiiiicice e, 36
6.3.10 InterfaceClass CommuniCation ... 37
6.3.11 InterfaceClass Signallnterface ..........coooiiiii i, 37

6.4 AML basic role class library — AutomationMLBaseRoleClassLib............................ 37


https://standards.iteh.ai/catalog/standards/iec/97de2988-1a08-420a-8a5c-f441f8c6ded5/iec-62714-1-2018

IEC 62714-1:2018 RLV © IEC 2018 -3-

6.4.1 LY o= = | P 37
6.4.2 RoleClass AutomationMLBaseRoOIle............ooiiiiiiiiii e 40
6.4.3 YO =Y 02 F- 1T T ] Lo U] o P 40
6.4.4 ROIECIASS FacCet ..o 41
RoleClass Port e e

6.4.5 ROIECIASS RESOUICE ... e 42
6.4.6 ROIECIASS ProdUCT .. ... 43
6.4.7 ROIECIASS PrOCESS ..niiiiiiie e 43
6.4.8 ROIECIASS StrUCIUIE ... e e 43
6.4.9 RoleClass ProductStruCture ...........vviuiiiiii e 44
6.4.10 RoleClass ProcessStructure ... ... 44
6.4.11 RoleClass ReSoUrCeSIrUCIUIe ......c.uiiiiiii e 44
6.4.12 RoleClass ExternalData...... ..o 45
6.5 AML basic attribute type library ... 46
6.5.1 LY o T=T = | P 46
6.5.2 Attributes of the AutomationMLBaseAttributeTypeLib...........ccooooiiiiiiin. 47

7  Modelling of user-defined data...........oooiii i 50
7.1 LT a1 = PP 50
7.2 User-defined attributes. ... ..o 50
7.3 User-defined AttribUte TYPES ... i 50
7.4 User-defined InterfaceClassSes ... 51
7.5 User-defined RoIECIaSSES... ..o 52
7.6 User-defined SystemUnNitClasSes .....oouiiuiiiiiiiiii e 53
7.7 User-defined InstanceHierarchies ...... ... 54
8 EXtended AML CONCEPES .ouiiiiiiiiie e e 55
8.1 GENETAl OVEIVIBW ..ot et ettt et e e e e e 55
8.2 AML Port-ebject interface. ..., 55
8.3 AML Facet ODJECT ..o 56
8.4 AML Group ObDJECT .eeee e 56
AML PropertyS et e
Sesoestetolidelo o

8.5 Splitting of AML top-level data into different documents ................coooiiiiiiiinnnn. 60
8.6 Internationalization, AML multilingual expression ..........ccoiiiiiiiiiiii s 60
8.7 Version information of AML ObjJECES ......ooviiniiiiii 61
8.8 Modelling of structured attribute lists or arrays.........ccooviiiiiiiii 61
8.9 AML GOt N . e 61
Annex A (informative) General introduction into the Automation Markup Language............... 63
A1 General Automation Markup Language CONCepts ........cceeeiiiiiiiiiiiieieiei e 63
A1 The Automation Markup Language architecture .............cccocooviiiiiiiininnnenn, 63
A.1.2 Modelling of plant topology information...............cooiiiiii i 64
A1.3 Referencing geometry and kinematics information ...................co, 66
A1.4 Referencing logic information ... 66
A.1.5 Referencing documents outside of the scope of IEC 62714............ccoevinnnenn. 67
A.1.6 Interlinking CAEX attributes and attributes in external documents.................. 68
A.1.7 Modelling Of relations.......c.iuniii e 69
A.2 Extended AML concepts and examples ..... ..o 72
A.2.1 GENEIAI OVEIVIBW ...ttt et e e 72

A.2.2 AML POt CONCEPT e 72



https://standards.iteh.ai/catalog/standards/iec/97de2988-1a08-420a-8a5c-f441f8c6ded5/iec-62714-1-2018

-4 - IEC 62714-1:2018 RLV © IEC 2018

A.2.3 AML Facet CONCEPT .. e 76

A.2.4 AML GroUP COMCEPE iniiiii i e 77
PranartvSet concent

PropertySet concept e T

A.2.5 Process-Product-Resource concept........oooveiiiiiii i 85

Sunnort of multinle roles 76

Suppoertof multiple roles 76

A.2.6 AML multilingual expression CONCEPt ......oiuiiiieie e 96

A.2.7 Attribute liStS @and arrays ... 97

Annex B (informative) XML representation of standard AML base libraries......................... 101

710 1o = o 4 /28N 105

Figure 1 — Overview of the engineering data exchange format AML ..............coiiiiiiiini. 11
Figure 2 — AML document version information .............cccoooiiiiiiii i, 19
Figure 3 — XML text of the AML source tool information ..............ccoiiiiiiiiii i, 21
Figure 4 — Example of a relation as block diagram and as objecttree ............cc.ccooeiiiini, 26
Figure 5 — Example relation between the objects “PLC1” and “Rob1” ..........ccooiiiiiiiiiiiininnnss 26
Figure 6 — XML text of the example relation between the objects “PLC1” and “Rob1”............ 27
Figure 7 — AML basic interface class library ... ..o 31
Figure 8 — XML description of the AML basic interface class library ...................... 32
Figure 9 — AML basic role class lIDrary........c.oo oo 38
Figure 10 — AutomationMLBaseRoIeClassSLib.........ccoiiiiiiiii e, 39
Figure 11 — XML text of the AutomationMLBaseRoleClassLib ...........ccoooiiiiiiiiiiii, 39
Figure 12 — AML basic attribute type library ... ... 46
Figure 13 — XML text of the AutomationMLBaseAttributeTypeLib ..........cooiiiiiiiis 47
Figure 14 — Example of a user-defined attribute ..., 50
Figure 15 — Examples for user-defined AttributeTypes ... ..o 51

Figure 16 — XML code of the examples for user-defined AttributeTypes ........cccoocoviiiiini. 51


https://standards.iteh.ai/catalog/standards/iec/97de2988-1a08-420a-8a5c-f441f8c6ded5/iec-62714-1-2018

IEC 62714-1:2018 RLV © IEC 2018 -5-

Figure 17 — Example of a user-defined InterfaceClass in a user-defined

INterfaCeClas S Lib ... e e 52
Figure 18 — XML code of the example of a user-defined InterfaceClass in a user-

defined INterfaCceClasSLib ..o 52
Figure 19 — Example of a user-defined RoleClass in a user-defined RoleClassLib ............... 53
Figure 20 — XML code of the example of a user-defined RoleClass in a user-defined

0] 1= = 117 I 1 o 53
Figure 21 — Examples for different user-defined SystemUnitClasses.............cccccoeviiiiiininnnni. 53
Figure 22 — XML code of the examples for different user-defined SystemUnitClasses........... 54
Figure 23 — Example of a user-defined InstanceHierarchy...................... 54
Figure 24 — AML representation of a user-defined InstanceHierarchy.................................. 55
Figure A.1 — AML general arChiteCture ..........coiiiii e 63
Figure A.2 — Plant topology With AML ... e 65
Figure A.3 — Reference from CAEX to a COLLADA document...........cciiiiiiiiiiiiiiiiiiiiiiiieeens 66
Figure A.4 — Reference from a CAEX to a PLCopen XML document ..........ccooiiiiiiiiiineennnen. 67
Figure A.5 — Example of referencing an external document.................coiiiiiiiiiiiiiiicin e, 67
Figure A.6 — XML text of the example for referencing an external document ......................... 68
Figure A.7 — Example of referencing a CAEX attribute to an item in an external

o Fo Yo U 14 =T o | P 69
Figure A.8 — XML text of the example for referencing a CAEX attribute to an item in an

L=y =T g =1 e o Yo [ 1 =Y o | S P 69
Figure A.9 — Relations in AM L ... e 70
Figure A.10 — XML description of the relations example ..o 71
Figure A.11 — XML text of the SystemUnitClassLib of the relations example ......................... 71
Figure A.12 — XML text of the InstanceHierarchy of the relations example ............................ 72
FIgure A 13 — POt CONCEPT oottt e e e e e e eeaaenns 73
Figure A.14 — Example describing the AML Port concept .......ccoooiiiiiiiiiii 73
Figure A.15 — XML description of the AML Port concept........oooiiiiii e 74
Figure A.16 — XML text describing the AML Port concept.........coooiiiiiiiii 75
Figure A.17 — Definition of a user-defined AML Port class “UserDefinedPort”........................ 76
Figure A.18 — AML Facet eXample ... ... 77
Figure A.19 — XML text of the AML Facet example ... 77
Figure A.20 — AML Group €XamPle ..o e e 78
Figure A.21 — XML text for the AML Group eXample.........coouiiiiiiiiiiiiieeee e, 79
Figure A.22 — Combination of the Facet and Group concept...........ooiiiiiiiii i 80
Figure A.23 — XML text view for the combined Facet-Group example .............coooiiiiiis 81
Figure A.24 — Generic HMI template “B” visualizing a process variable “Y” of a

(o0 01V =Y o T S 82
Figure A.25 — Generated HMI result “B” visualizing both conveyors with individual

PrOCESS VAl S ..o s 82
Figure A.26 — Base elements of the Product-Process-Resource concept ...........ccocovveiiennnen. 86
Figure A.27 — PPRCONNECIOr iNterfacCe........couiiniiiiiie e 87
Figure A.28 — Example for the Product-Process-Resource concept.........ccoovviiiiiiiiiiiiininnnns, 87
Figure A.29 — AML roles required for the Process-Product-Resource concept...........c...c...... 88

Figure A.30 — Elements of the eXxample ... 88



https://standards.iteh.ai/catalog/standards/iec/97de2988-1a08-420a-8a5c-f441f8c6ded5/iec-62714-1-2018

-6- IEC 62714-1:2018 RLV © IEC 2018

Figure A.31 — Links within the eXxample ... ..o 89
Figure A.32 — Links of the resource centric view on the example ............cooooiiiiiiiiiiiiinnens 90
Figure A.33 — InstanceHierarchy of the example in AML ..o, 91
Figure A.34 — InternalElements of the example ... 92
Figure A.35 — InternalLinks of the example ....... ..o 92
Figure A.36 — InstanceHierarchy of the example in XML .......ccooiiiiiiiiiiiii e, 93
Figure A.37 — Example describing the AML multilingual expression concept ..............c..cooeenee 96
Figure A.38 — XML description of the AML multilingual expression concept................ccooieeie. 96
Figure A.39 — XML text describing the AML multilingual expression concept..............ccc.ccuneee. 97
Figure A.40 — AML model of a multilingual AttributeType ......cccoiiiiiiii 97
Figure A.41 — XML code of the a multilingual AttributeType .......ccoooiiiiii 97
Figure A.42 — Attribute list “SupportedFrequencies” ... ... 98
Figure A.43 — XML code for the attribute list “SupportedFrequencies”...............cocoiiiiiiiiant. 98
Figure A.44 — Example CAEX model of the array “Edges” ..o 99
Figure A.45 — XML code for the attribute array “Edges”.........ccoiiiiiiiiiiii e 100
Figure B.1 — XML text of the standard AML interface class library, role class library and

attribute type HDrary ... 104

Table 3 — InterfaceClass AutomationMLBaselnterface ...........cooooiiiiiiiiiii i, 32
Table 4 — INterfaceClass OFder .. ... it e s 33
Table 5 — Optional attributes for AML Port interfaces ..........ccooeiiiiiiiiiiiiie e, 34
Table 6 — InterfaceClass PPRCONNECION .. ..o 34
Table 7 — InterfaceClass ExternalDataConnector ........ ..o 35
Table 8 — InterfaceClass COLLADAINIEITACE .....ivuiiiiiiiei e 35
Table 9 — InterfaceClass PLCopenXMLINterface ..........coovviiiiiiiiiiiie e 36
Table 10 — InterfaceClass ExternalDataReference ..., 36
Table 11 — InterfaceClass Communication ... 37
Table 12 — InterfaceClass Signallnterface .........coooiiiiiiiii e 37
Table 13 — RoleClass AutomationMLBaseROIe .........cocoiiiiiiiiiiii e, 40
Table 14 — ROIECIASS GrOUP ..t et et e e e ea e enees 40
Table 15 — ROIeCIass FacCet .. ... e 41
Table 16 — ROIECIASS RESOUICE .. .uuiiiiie ettt 42
Table 17 — ROIECIASS ProdUCT.... ... e 43
Table 18 — ROIECIASS PrOCESS .. ou it 43
Table 19 — RoIeClass StrUCTUIe ... e 44
Table 20 — RoleClass ProdUCtSIrUCIUIe .........ooouiiiiii e 44

Table 21 — RoIeClass ProCesSSStrUCIUIE .......iuie e 44


https://standards.iteh.ai/catalog/standards/iec/97de2988-1a08-420a-8a5c-f441f8c6ded5/iec-62714-1-2018

IEC 62714-1:2018 RLV © IEC 2018 -7-

Table 22 — RoleClass ResourceStruCture ... ... 45
Table 23 — RoleClass EXternalData..........ocoiiiiiiiii e 45
Table 24 — Attribute Types of the AutomationMLBaseAttributeTypeLib.............ccooiiiiinn. 47
Table 25 — Sub-attributes of the attribute “Cardinality” ..o 49
Table 26 — Sub-attributes of the attribute “AssociatedValue” ..., 49

Table A.1 — Overview of major extended AML CONCEPLS ....cvuiiniiniiiiiiiiii e 72


https://standards.iteh.ai/catalog/standards/iec/97de2988-1a08-420a-8a5c-f441f8c6ded5/iec-62714-1-2018

1)

-8 - IEC 62714-1:2018 RLV © IEC 2018

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENGINEERING DATA EXCHANGE FORMAT FOR USE IN
INDUSTRIAL AUTOMATION SYSTEMS ENGINEERING -
AUTOMATION MARKUP LANGUAGE -

Part 1: Architecture and general requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard |IEC 62714-1 has been prepared by subcommittee 65E: Devices and
integration in enterprise systems, of IEC technical committee 65: Industrial-process meas-
urement, control and automation.

This second edition cancels and replaces the first edition published in 2014. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) use of CAEX 3.0 according to IEC 62424:2016 which provides technical improvements as
attribute libraries, nested interfaces, new fields for indicating the source of an object, a
refinement of the mirror concept and native support of multiple roles, native meta
information about the CAEX file source tool, identification of instances via unique IDs
instead of pathes, etc.,

b) improved modelling of references to documents outside of the scope of the present
standard,

c) modelling of references between CAEX attributes and items in external documents,
e.g. within an Excel sheet,

d) revised role libraries,

e) modified Port concept,

f) modelling of multilingual expressions,

g) modelling of structured attribute lists or array,
h) a new AML container format,

i) a new standard AML attribute library.

The text of this International Standard is based on the following documents:

FDIS Report on voting
65E/582/FDIS 65E/586/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62714 series, published under the general title Engineering data
exchange format for use in industrial automation systems engineering — Automation markup
language, can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

IEC 62714 is a solution for data exchange focusing on the domain of automation engineering.

The data exchange format defined in the IEC 62714 series (Automation Markup Language,
AML) is an XML schema based data format for plant engineering data. AML and has been
developed in order to support the data exchange in a heterogeneous engineering tools
landscape. The goal of AML is to interconnect engineering tools in their different disciplines,
e.g. mechanical plant engineering, electrical design, process engineering, process control
engineering, HMI development, PLC programming, robot programming, etc. The application of
IEC 62714 is industry independent. It is applicable in all industries that require data exchange
in their engineering tool chain, e.g. in discrete industry or process industry.

AML stores engineering information following the object-oriented paradigm and allows
modelling of physical and logical plant components as data objects encapsulating different
aspects. An object may consist of other sub-objects, and-may can itself be part of a larger
composition or aggregation. Typical objects in plant automation comprise information on
topology, geometry, kinematics and logic, whereas logic comprises sequencing, behaviour
and control. Therefore, an important focus in the data exchange in engineering is the
exchange of object oriented data structures, geometry, kinematics and logic.

AML combines existing industry data formats that are designed for the storage and exchange
of different aspects of engineering information. These data formats are used on an “as-is”
basis within their own specifications and are not branched for AML needs.

The core of AML is the top-level data format CAEX—that-cennects. CAEX is utilized to
interconnect the different data formats. Therefore, AML has an inherent distributed document
architecture.

Figure 1 illustrates the basic AML architecture and the distribution of topology, geometry,
kinematics and logic information.

Automation Markup Language
Engineering data

COLLADA

CAEX IEC 62424

top level format Sy

Plant topology

information

e PLCopen XML

giell= Behaviour

~Components Sequencing

=Atfributes

“Interfaces

=Relations A Further XML standard format

“References Further aspects ol
engineering information

IEC

Figure 1 — Overview of the engineering data exchange format AML

Due to the different aspects of AML, the IEC 62714 series consists of different parts focusing
on different aspects:

e |EC 62714-1: Architecture and general requirements

This part specifies the general AML architecture, the modelling of engineering data,
classes, instances, relations, references, hierarchies, basic AML libraries and extended
AML concepts. It is the basis of all future parts, and it provides mechanisms to reference
other subformats.
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e |EC 62714-2: Role class libraries

This part-is-intended-to-specify specifies additional AML libraries.
e |EC 62714-3: Geometry and kinematics

This part—is—intended—to—specify specifies the modelling of geometry and kinematics
information.

e |EC 62714-41: Logic

This part-is—intended-to-specify specifies the modelling of logics, sequencing, behaviour
and control related information.

Further parts-may will be added in the future in order to interconnect further data standards to
AML.

As long as no further parts describe the integration of further standards, it is important to
focus on a limited set of sub data formats. Otherwise, it would open up the usage of any data
format and data exchange would not work.

Clause 1 defines the scope for IEC 62714.

Clause 2 provides normative references.

Clause 3 provides terms, definitions and abbreviations.

Clause 4 defines the conformity to IEC 62714.

Clause 5 describes general architecture specifications for IEC 62714.

Clause 6 defines the basic AML libraries.

Clause 7 describes how to model user-defined data.

Clause 8 describes extended AML concepts.

Annex A gives an informative introduction, use cases and examples regarding AML.

Annex B gives an informative XML representation of the libraries defined in this part of
IEC 62714.

1 Under consideration.
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