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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 1: Architecture and general requirements

2018

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation comprising

rnational co-operation on all questions concerning standardization in the electrical and/electronic fiel
end and in addition to other activities, IEC publishes International Standards, Technical Specific

national electrotechnical committees (IEC National Committees). The object of [EC"is to prpmote

fis. To
tions,

chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| “IEC

rested

in|the subject dealt with may participate in this preparatory work. International, governmental and non-

7) Ng
me
ot
ex
Py

8) At
in

itself does not provide any attestation of conformity. Independent certification bodies provide conf]
essment services and, in some aréeas, access to IEC marks of conformity. IEC is not responsible f
rvices carried out by independent certification bodies.

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

liability shall attach to IEC or its directors, employees, servants or agents including individual exper
mbers of its technical.committees and IEC National Committees for any personal injury, property dam
er damage of any (hature whatsoever, whether direct or indirect, or for costs (including legal feeg
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
blications.

ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
ispensabléfor the correct application of this publication.

9) At

parent rights. IEC shall not be held responsible for identifying any or all such patent rights.

entionSis“drawn to the possibility that some of the elements of this IEC Publication may be the sub

ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates glosely
h the International Organization for Standardization (ISO) in accordance’ with conditions determined by

tional
bm all

tional
bf IEC

blications is accurate, IEC cannot be held responsible for the way in which they are used or fgr any

order to promote international uniformity, IEGNational Committees undertake to apply IEC Publidations
nsparently to the maximum extent possible Tn*their national and regional publications. Any divergence
ween any |[EC Publication and the corresponding national or regional publication shall be clearly indicated in

pbrmity
br any

s and
hge or
) and
r IEC

bns is

ect of

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

m
m
g)
a
a

The fext of this International Standard is baséd on the following documents:

Full i
ther

This

A lisf
exch
langt

tribute libraries, nested interfaces, new fields for indicating the source of an objg

formation about the CAEX file source tool, identification of instances via uUniqus
stead of pathes, etc.,

g. within an Excel sheet,

vised role libraries,

odified Port concept,

odelling of multilingual expressions,
odelling of structured attribute lists or array,
new AML container format,

new standard AML attribute library.

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

nformation on the voting\for the approval of this International Standard can be fou
bport on voting indicated-in the above table.

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

of all partstin the IEC 62714 series, published under the general title Engineering
ange format for use in industrial automation systems engineering — Automation ma
age, ean be found on the IEC website.

ct, a

finement of the mirror concept and native support of multiple roles, native® meta

IDs

improved modelling of references to documents outside of the scope‘of the présent
andard,
odelling of references between CAEX attributes and items in \external docum

ents,

nd in

data
hrkup
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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
unddrstanding of its contents. Users should therefore print this documenti usirjg 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 th¢ir engineering tool chain, e.g. in discrefe industry or process industry.

AML | stores engineering information following the object-oriented paradigm_afd ajlows

mode

aspefts. An object may consist of other sub-objects, and-may can itself be(part of a |

comy
topol
and

exchange of object oriented data structures, geometry, kinematics and logic.

lling of physical and logical plant components as data objects encapsulating different

arger

osition or aggregation. Typical objects in plant automation comprise/information on
pgy, geometry, kinematics and logic, whereas logic comprises sgquencing, behayviour
control. Therefore, an important focus in the data exchangehin® engineering ig the

AML |combines existing industry data formats that are designed-for the storage and exchgnge

“

of different aspects of engineering information. These datasformats are used on an “gs-is”
basig within their own specifications and are not branched for AML needs.

The

core of AML is the top-level data format CAEX-that-ceonnects. CAEX is utiliz¢d to

inter¢onnect the different data formats. Therefore,"AML has an inherent distributed document
architecture.

Figune 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

RN PLCopen XML

N Behaviour

=Components Sequencing

=Atfributes

“Interfaces

=Relations A Further XML standard format

“Relerences 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:

IEC 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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IEC 62714-2: Role class libraries

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

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

IEC 62714-41: Logic

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

Further parts—+a=y Wil be added I the tuture 1 order 1o mnterconnect rturtiner data starndd Is to

AML

As Igng as no further parts describe the integration of further standards, it issimportant to
focug 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.

Clauge 1 defines the scope for IEC 62714.

Clause 2 provides normative references.

Clauge 3 provides terms, definitions and abbreviations.

Clausge 4 defines the conformity to IEC 62714.

Clausge 5 describes general architecture specifigations for IEC 62714.
Clauge 6 defines the basic AML libraries.

Clauge 7 describes how to model useridefined data.

Clauge 8 describes extended AM-concepts.

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

Anngx B gives an informative XML representation of the libraries defined in this pgrt of

IEC ¢2714.

1

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

Part 1: Architecture and general requirements

1 Scope

This
mark
betw

to the¢ export/import applications of related tools.

This
implg

2 Normative references

The

contg
cited
any 4

IEC 62424:2008 2016, Representation of \protess control engineering — Requests in

diagn

IEC ¢
syste

ben engineering tools for industrial automation and control systems. Its previsions

part of IEC 62714 does not define details of the data exchange procedur
mentation requirements for the import/export tools.

following documents are referred to in the text in,sich a way that some or all of

applies. For undated references, the latest edition’of the referenced document (incl
mendments) applies.

ams and data exchange between P&ID“tools and PCE-CAE tools

2714 (all parts), Engineering data exchange format for use in industrial autom
ms engineering — Automation<markup language

nt constitutes requirements of this document. For dated references, only the e:ﬂition

part of IEC 62714 specifies general requirements and the architecture of altomjation
up language (AML) for the modelling of engineering information, which is éxchanged

pply

their

ding

P&l

ation

ISO/
sche

ISO/IEC 29500-2, Information technology — Document description and processing langy

— Off

PAS 17506, «ndustrial automation systems and integration — COLLADA digital
ma specifieation for 3D visualization of industrial data

jce’ Open XML File Formats — Part 2: Open Packaging Conventions

hsset

ages

IETF RFC 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types
[viewed 2017-11-13]. Available at <http://www.ietf.org>

IETF

RFC 4122, A Universally Unique Identifier (UUID) URN Namespace

[viewed 2017-11-13]. Available at <http://www.ietf.org>

IETF

RFC 5646, Tags for Identifying Languages

[viewed 2017-11-13]. Available at <http://www.ietf.org>

COLLADA 1.4.1:March 2008, COLLADA - Digital Asset Schema Release 1.4.1

[view

ed 2017-11-13]. Available at <http://www.khronos.org/files/collada_spec_1_4.pdf>
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PLCopen XML 2.0:December 3rd 2008 and PLCopen XML 2.0.1:May 8th 2009, XML formats

for IE

3 T

3.1

C 61131-3 [viewed 2017-11-13]. Available at <http://www.plcopen.org>

erms, definitions and abbreviations

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO Ind IEC maintain terminological databases for use in standardization at thefolld

addr

i

[«

(v

3.1.1
AML

XML |based data exchange format for plant engineering data following IEC 62714

3.1.2

automation object
phys|cal or logical entity in the automated system

Note 1

3.1.3
AML
data

RoleRequirements that relate to an AML role class

Note
admin

3.1.4
AML

prede¢fined AML object type, either an AML system unit class, AML interface class, AML

class

Note 1
Interfg

Note 2

SSes:

C Electropedia: available at http://www.electropedia.org/

O Online browsing platform: available at http://www.iso.org/obp

to entry: An example of an automation object is antautomation component, a valve or a signal.
object
representation of an automation object with—a—relation one or more (

to entry: The AML objects -afe‘the core elements of AML. They represent instances and may c¢
stration items, attributes, interfaces, relations and references.

class

or AML attribute type

to entryi./ AML classes are stored within AML libraries, AML classes are of type SystemUnit
ceClass, RoleClass or AttributeType.

wing

AEX

pntain

role

Class,

toventry: AML classes define reusable sample solutions, characterized by attributes, interface|

5 and

aggre
Note 3

Note 4

3.1.5
AML

ated-objects:

to entry: AML classes can be used for multiple instantiations.
to entry: AML classes can be user-defined or standard AML classes.

attribute

CAEX attribute which belongs to an AML object and is related to an attribute defined in an

AML

class or AML AttributeType

Note 1 to entry: AML attributes are described as an XML element corresponding to IEC 62424:2008 2016, A.2.4.
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3.1.6

AML document

certain AML CAEX document following IEC 62714 (all parts) including all referenced sub
documents

Note 1 to entry: AML documents may be stored as files, but also e.g. as string or data streams.
Note 2 to entry: AML documents contain AML objects and/or user-defined objects.

Note 3 to entry: An AML document may consist of multiple files, with one AML CAEX document as root.

3.1.7
AML [fiTe eI
certain AML CAEX file following IEC 62714-1 with the extension .aml excluding all referenced
sub ffjles

3.1.8
AML |interface

single connection point ,
face with a relation to an AML interface class

Note {1 to entry: Interfaces allow the description of relations between objects by)the definition of CAEX Infernal-
Links.|Examples are a signal interface, a device interface or a power interfacel.

3.1.9
AML{library
librafy containing AML classes

3.1.1
AML
Lo

AML |interface with a direct or indirect>relation to the standard AML interface class |Port,
allowling to specify nested interfaces

Note {1 to entry: Ports belong to a parent- AML object and describe complex interfaces of this object. Ports g¢an be
connefted to each other on a higher.abstraction level.

3.1.111
AML|Group
AML |object with a direct or indirect relation to the standard AML role class Group, providing a
certajin view on AML-objects

3.1.12
AML|Facet
AML |object with a direct or indirect relation to the standard AML role class Facet, providjng a
certajinwiew on AML attributes or interfaces of one AML object

3.1.13
CAEX
neutral XML based data format

Note 1 to entry: CAEX is a neutral data format according to IEC 62424:2008 2016, Clause 7, Annex A and
Annex C.

3.1.14

copy-instance-relation

relation between the instance and the corresponding class where the instance is created by
copying the class data structures
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Note 1 to entry: The instance receives a copy of all features and properties of the source AML class.
Modifications of the class do not automatically lead to modifications of the instance. Within the instance, class

properties are individualized. Further copies are possible due to the knowledge of the source AML class.

3.1.15

universal unique identifier
uuiD

unique identifier for AML objects

3.1.16

globgiumigque tdentifier
GUIL
implgmentation of a UUID

Note {1 to entry: Real GUID example: “{AC76BA86-7AD7-1033-7B44-A70000000000}".

Note 4 to entry: In IEC 62714 (all parts), GUIDs are also presented in a short form such, as “GUID1”, “G

etc. This serves the readability and acts as a real GUID.

3.1.17
inheritance relation
relatijon between two AML classes

Note {1 to entry: The derived class inherits all attributes and features of the parent class.

3.1.18
instance
data fepresentation of an individual physical o¥logical item

Note {1 to entry: Instances can be extended, e.g.-by aggregated objects or attributes.

R

PropjertySet
AML | L ‘ icall fined i

3.1.19

topojogy
hierarchical structure of a system, visualizable as object tree

Note {1 to entry: Multiple hierarchies, crossed structures and object networks are included.

3.1.20
plant topology
hierarchical structure of a plant, visualizable as object tree

U1D2”,

3.1.21
publish
to model a data structure of an external document for usage within CAEX

Note 1 to entry This allows definition of relations between data structures of independent external documents.

3.1.22
relation
association between CAEX objects

Note 1 to entry: Examples for relations are parent-child-relations and class-instance-relations.
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3.1.23
link
connection between objects of type CAEX Externalinterface

Note 1 to entry: A link is modelled by means of CAEX InternalLink.

3.1.24
reference
association between a CAEX InternalElement and externally stored information

3.2 Abbreviations

The elibbreviations used in this document are listed in Table 1.

Table 1 — Abbreviations
AML Automation markup language
CAE Computer aided engineering
CAEX Computer aided engineering eXchange
CIOLLADA | Collaborative design activity
QuibD Global unique identifier
HMI Human machine interface
10 Identifier
MES Manufacturing execution system
PLC Programmable logic controller
URL Uniform resource locator
URI Uniform resource identifier
UJuID Universal unique identifier
XML Extensible markup*language

4 (Conformity

To dlaim conformity-“to this part of IEC 62714 with respect to the support of AML| the
requirements of\Clauses 5, 6, 7 and 8 shall be fulfilled.

5 AML architecture specification

5.1 General

The centre of AML is the top-level data format CAEX, a neutral data format according to
IEC 62424:2008 2016, Clause 7, Annex A and Annex C, that interconnects established data
formats for the engineering aspects for topology, geometry, kinematics, behaviour and

sequencing information. Therefore, a basic characteristic of AML is an inherent distributed
document architecture focusing on the above-mentioned engineering aspects.

Figures are illustrative only. The graphical representation is not normative.

5.2 General AML architecture

Regarding the general AML architecture, the following provisions apply:
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Plant topology information: The plant topology acts as the top-level data structure of the plant
engineering information and shall be modelled by means of the data format CAEX according
to IEC 62424:2008 2016, Clause 7, Annex A and Annex C. Semantic extensions of CAEX are
described separately. Multiple and crossed hierarchy structures shall be used by means of the
m|rror object concept accordlng to—LEG—62424—2998—A—2—14 IEC 62424 2016 A.2.8.7.Mirror

NOTE 1 According to-}tEC-62424:2008,-A-2-14 |IEC 62424:2016, A.2.8.7, an AML object with a relation to another
AML object is called “mirror object” whereas the related AML object is caIIed ‘master object”. The mirror object is
considered to be identical to the master object. This enables placing one object instance into different plant
hierarchies and thus allows modelling of complex object networks with crossed structures.

NOTE[Z TECT GZ7 T4 (all paris) does not synitaciically modily the CAEX data jormat. An injormative overview and
additignal examples regarding the plant topology are provided in A.1.2 and in IEC 62424:2008 2016, Annex D|.

Refefence and relation information: References and relations shall be stored according tp 5.5
and |5.6. Relations between externally stored information shall be stored “with GQAEX
mechanisms. If required, the related link partners shall be published in~the CAEX pplant
topolpgy description by means of CAEX Externallnterfaces. They shall be derived from|AML
standard interface classes specified in 6.3.

NOTE| 3 References depict links from CAEX objects to externally stored information. An informative overview
about|relations is provided in A.1.7. References and publishing of interfaces aré)described in additional parts of
IEC 62714.

NOTE|4 Relations depict associations between CAEX objects.

Geometry and kinematics information: Geometry and kimematics relevant information shall be
stored using the data format COLLADA™2, COLLADA interfaces that need to be intefcon-
nected within the top level format shall be published as CAEX Externallnterfaces.

NOTE|5 IEC 62714 (all parts) does not syntactically modify the COLLADA data format. An overview examn|ple of
how tq reference COLLADA is provided in A.1.3. Details ‘are-intended-to-be specified in IEC 62714-3.

NOTE|6 By means of the COLLADA geometrydnformation of different objects, a complete scene can be dgrived
automjatically. These files can be referenced from CAEX and can be interlinked using CAEX linking mechanisms.

Logig information: Logic information shall be stored using the data format PLCopen XNIL. If
logic|items, e.g. variables or_sighals, need to be interconnected within the top level format,
they |shall be published as( GAEX Externallnterfaces. All items of PLCopen XML tha} are
published within the top level format shall have a unique ID within PLCopen XML.

NOTE]|7 Logic information_describes sequences of actions and the internal behaviour of objects includipg 1/0
connegtions and logical variables. IEC 62714 does not modify the PLCopen XML format. An informative overview of
how tq reference logic\information is provided in A.1.4. Details are-irtended-to-be specified in IEC 62714-4.

Refefencing lother data formats: IEC 62714 may be extended in the future by additional parts
spec|fying-<the integration of further XML data formats utilizing the AML refenence
mechanisms. Details may be defined in additional parts of IEC 62714.

The data format AML does not provide consistency checks of constraints, attribute values,
relations, references or the semantic correctness of the contained data: this is the
responsibility of the source or target tool or the corresponding import/export application. AML
only allows a syntactical proof of the document against the corresponding schemas.

5.3 AM Sub document versions and AML superior document information

2 COLLADA is the trademark of a product supplied by the Khronos Group. This information is given for the
convenience of users of this standard and does not constitute an endorsement by IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.


https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3

IEC 62714-1:2018 RLV © IEC 2018 -19 -

IEC 62714 is based on the following document formats:

e CAEX version-245 3.0 as defined in IEC 62424:2016;
e PLCopenXML 2.0 and 2.0.1;
e COLLADA 1.5.0 as specified in ISO/PAS 17506 and COLLADA 1.4.1;

e AML standard libraries as specified in this part of IEC 62714 and further parts of
IEC 62714.

AML integrates CAEX, hence AML acts as superior standard.

NOTE|1 Normative provisions regarding the version information related to AML object instances are defifed in
8.7. The storage of tool specific meta information is defined in 5.4.

Hende, the following provisions apply:

ach AML CAEX document shall store the AML version WHjch this standard follows ip the
AEX element “SuperiorStandardVersion” according to ¥2C 62424:2016, A.2.2.3.

T
s
E
G
The value of this element shall be “AutomationME¢2.10” in order to correspond t¢ the
present standard.
E
d
E
S
o]

very referenced CAEX document shall follow the same AML version of the| root
bcument. Mixing of documents with different;AML versions is explicitly forbidden.

very referenced external documentshall also follow the named schema versions
becified in the above AML version specification. Mixing of external document vergions
Litside of one AML version specification is explicitly forbidden.

Figune 2 illustrates the XML text for'a@ CAEX document following the AML version-2-0 2.1(.

<CAEXFile xmins="http://www.dk&.d&/CAEX" xmins:xsi="http://iwww.w3.0rg/2001/XMLSchema-instance"
SchemaVersion="3.0" FileName="AutomationML2.10BaseLibraries" xsi:schemalocation="
http:/fwww.dke.de/CAEX CAEX_ClassModel V.3.0.xsd">

<SuperiorStandardVersion=AutomationML 2.10</SuperiorStandardVersion>
IEC

Figure 2 — AML document version information

e Ejery AML)standard library and every user-defined AML library shall define its v
Umberc-utilizing the CAEX element “Version”. The syntax of the value of the vefsion
Lmber'is not defined in this part of IEC 62714.

o |f jreds i i HHzt ent
“Version”. The syntax and semantic of the version number of classes within an AML library
is not defined in this part of IEC 62714.

e Same libraries of different versions are forbidden to be stored in the same AML file.

35 3

NOTE 2 This ensures the uniqueness of AML library names within an AML file.

e The creator of an AML document shall ensure that only version compatible classes and
external documents are referenced.

5.4 Meta information about the AML source tool

In case of the need of a transfer of user-defined data from a source tool to a destination tool,
it is necessary to store information about the source tool directly into the AML document.
Hence, the following provisions apply:
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According to |IEC 62424:2016, each AML document shall provide information about the
source tool which has written the AML document.

In a data exchange tool chain, all participating tools shall store this information in the
CAEX document in the same way. Hence, the document may contain information about
multiple tools of a data exchange tool chain. A tool may remove the writer information of
other tools. This—may can hinder the iterative data exchange with the other tools: hence
the removal of writer information of other tools is not recommended.

This document recommends to use the optional CAEX element SourceObjectinformation
with its attributes OriginID and SourceObjlD according to IEC 62424:2016, A.2.2.7, in
order to identify the source tool of each AML Object instance (InternalElement,

4 Llot £ )
ALTTTTATITILCT ICIUU}-

m
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Figure 3 illustrates the required XML text-by-means—of-an-example of the required document
origin information. The example shows the source information of the standard libraries

provided with this part of IEC 62714.

<SourceDocumentinformation OriginlD="IEC SC65E WG 9" OriginName="IEC SC65E WG 9"
OriginVersion="2.10.0" LastWritingDate Time="2016-08-25T09:58:00.0Z" OriginProjectID="Automation
Markup Language Standard Library" CriginRelease="2.10.0" OriginVendor="|EC" OriginVendorURL="
www.iec.ch" OriginProjectTitle="Automation Markup Language Standard Libraries"/>

IEC
Figure 3 — XML text of the AML source tool information
AMIL allows tha ahieect oriented naradiom Al enaineerina information is modelled asNobidet or
AVIEFOROWSRE-O01ECT OHS B EParatIgH - ERGIMCERRGHHOFMatORIS MOGenea35 00060

in _contrast to this dart of
H S aSt—+ tHS—"att t
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SystemUnitClassLib
= Hame EzampleSystemUnitClassLib

2018

SystemUnitClass
:| = Hame Robot1 234
SystemUnitClass
A| = Hame pecialFobot] 234
J J = RefBaseClassPath ExampleSystemUnitClassLibRobot! 234

=SystemUnitClazsLib Mame="ExampleSystemUnitClazsLib"=
i =SystemUnitClass Mame="Raobot! 234" =

=aystemUnitClass Mame="SpecialRobot1 234" RefBazeClazzPath="ExampleSystemUnitClazzLibRobot1 234" =

[ fodi| L ik,
yatembritClassld

5.5
5.5.1

The {
to ez

inforfnation: references-and relations. Subclause 5.5 focuses on relations, whereagd

focus

A.1.7.

InstanceHierarchy

= Hame ExampleProject
InternalElement
= Hame RB_100 ¢
=i GuUDpt &

=lnstanceHierarchy Mame="ExampleProject"=
i anternalElement Mame="RE_1T00" D="GUI01 "=
=lnztanceHierarchy=

Ei 5 _ Obiect identificati loof an AML obiect |

AML relations specification
General

ocus on objects makes it'necessary to define a mechanism to set objects in associ
ch other. This part, of, IEC 62714 distinguishes between two mechanisms to store

es on references./An informative overview about relations and references is provid

ation
this
5.6
ed in
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ObjectA

- 23—

InstanceHierarchy
= Hame Parent child relations example
InmternalElement
Hame Ohjecta,
{1 GUIC

.3

) & InternalElement
ObjectA_1 = Hame Objects,_1
ObjectA_2 ] =D GUID2

4 InternalElement

= Hame ﬁhjnrd‘.[l. 2

ﬁhjnan 2 1

=D GUD3
InternalElement

Hame Olject?_2 1

ID _CGUD4

blicithy
HEHY

Syls’ten:ll.llji_tCIassLih
;_Hgme My Sy stemUnitClaszLib
44 SystemUnitClass

L and

=SystemUnitClassLib Mame="MySystemUnitClassLib"=|
*_:S\,fs.telen'rtCIass Mame="ParentClass"=

S sTEml N TS Name="_hldC TS =

= Hame FarentClass

:| SystemUnitClass

= Hamie

ChildClass

ﬁ‘Sys’celen'rtClassr
=imystemUnitClassLlibe
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4 SystemUnitClassLib
= Hame InheritanceExampleLib
4 SystemUnitClass

= Hame FTouTL %

SystemUnitClass
= Name SpecialRobot1234 )
= RefBaseClassPath/InheritanceExampleLib/Robot1234 |

Instapces are characterized by a unique identifier-and parameter set. The following provi
apply:

o A
S

o A

[ ]
Z o< <> d4Z

Class-instance-relations

n AML object shall be modelled .as CAEX InternalElement as part of a CAE
anceHierarchy or of a CAEX SystemUnitClass.

h AML object may be a singleton without a relation to any SystemUnitClass.
DTE 1 However, an AML object.has a relation to a standard AML role class.

DTE 2 Instances without a rélation to the AutomationMLBaseRole are possible but are user-defined o
ey are not AML objects.

ccording to IEC'62424:2016, A.2.2.7, changes of a source class should lead to a
prsion of the, class with another name. Within the new class, the full path of th
brsion of thételass should be stored in the CAEX tag “OldVersion”. Additionally, withi
d class f¥e path to the new version should be stored in the CAEX tag “NewVersion”

DTE 3 < Fhis provision supports tracking of changes across different versions of a class.

sions

K In-

jects.

new
e old
n the

17
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h
¥

InstanceHierarchy
= Hame ClazzinstanceRelstion Example

InternalElement \
= Hame Objects,
=D UICA

RefBaseSystembUnitPath m3.-'53-'sternLIn'rtCIassLib}g-qeneril::_"-.-"alve

*_=C|I'|St3I'ICEHiEI’aFCh'§." Mame="ClazsIinztanceRelation Example"=
i =iternalElement Mame="0hbjects" ID="GUID1" RefBazesyetemUnitPath="mySystemlnitClazslibigenearic _Nalye"r=
=lnsfanceHierarchy=

5.5.3 Instance-instance-relations

Instapce-instance-relations are relations between two interfaces of arbitrary AML objects.

Regdrding instance-instance-relations, the following provisions apply:

Py Idstance-instance-relations —shall be stored accordina to 1EC 682424:-2008 A 2 5 3] and
HStahRce-hstaRce-readtHoRsS—Shaht—Be—Sstore—accoraing—to e oL4L4- L0000 aha

M s ons et i A U lntoaall inl funetionalin g
Py CIAE tarnall inks should be stored 3t the CAE InternalElement whic is the ldwest
‘=EA-NHe A aH=HRKS—SRoUHa—bhe—Storea—at—tne—-AEAHRteriateteMmenrt—wHeR+1s—the—+1gwest
a I A H 'y L i 1o Ll la al £ al L lo Ky AN | N Ll N £ + 9.'.
t tAat

Ot T HTOTATC O T CIatiotio Ot PC OCIHTCU Oty PDCtWOUTTT U7 ti=7% EAtCT HOHTItCHTaoo

e The Externallnterfaces should be derived directly or indirectly from-ene—of-the an AML
standard interface classes.

NOTE 1 The AML standard interface class library is specified in 6.3. The AML interface classes defines the
semantic of the interface and thus the semantic of the link. A link between interfaces without a reference to an
interface class has no semantics.

e COLLADA documents may be interlinked. The corresponding COLLADA interfaces may be
any items that have a valid URI. If those nodes are required to be interlinked in CAEX,
they shall be published in CAEX by adding a CAEX Externallnterface to the corresponding
object. This Externallnterface shall be derived from the AML standard interface class
“COLLADAInterface” or one of its derivates.



https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3

- 26 - IEC 62714-1:2018 RLV © IEC 2018

NOTE 2 The standard interface class “COLLADAInterface” is specified in 6.3.7. Details are-intended-to-be
specified in IEC 62714-3.

PLCopen XML documents may be interlinked by utilizing corresponding PLCopen XML
interfaces. If PLCopen XML items are required to be interlinked in CAEX, they shall be
published by adding a CAEX Externalinterface to the corresponding object. This Ex-
ternallnterface shall be derived from the AML standard interface class “PLCopen-
XMLInterface” or one of its derivates.

NOTE 3 The standard interface class “PLCopenXMLInterface” is specified in 6.3.8. Details are-intended-to-be

specified in IEC 62714-4.

Figure 4a) describes an example comprising

obot “Rob1” and a PLC “PLC1”, each with one

/

SI no-l mitarfaca thaot ora Aot ad i e A Adoaninte thic Avoranla oo S Aot hineorab
g grteTat ot arc o e CTe U T 1IguT T o UCpPrototritS o ATT o asS ar ooje ot eTrarcTT

Figure 4 — Example of a relation as block diagram and as object tree

Figune 5 and Figure 6 depict the AML representatiafy of the given example. The full XML

= | IH] LinkExample
Station
[ |E | Station
Start Channel01 |E | Rob1 .
Rob 1 O--===Ot e | pLC 1 o St Internallink
| t/‘ PLCI
relation — BoardOl
- Channel01
IEC IEE
a) Relation as a block diagram b).Relation as an object tree

text

for the InstanceHierarchy for this example comvyprising all-AML—ebjects InternalElements

“Statjon”, “Rob1”, “PLC1” and “Board01” including-their interfaces is shown below.

NOTE|4 The path strings given in this example (see’ Figure 4) are reduced with “/.../” in order to increa

e the

readability.

IngtanceHierarchy
= Name LinkExample
4! InternalElement
= HName Station

=1D GUID1
4 InternalElemerit -
= Nanie Rob1
€ GUID2
T Externalinterface
‘ [ = Name Start <~ _
o = GUD2Start
Y 2 = RefBaseClassPath AutomatinnMLInlerﬁ:e\CIassLib!...J‘Signallnterface
” al InternalElement Y
: = Name PLC1 X
% =10 GUID3
v 4 InternalElement
= Board01 ‘\‘
= GUID4 1
. Externalinterface ¥
= Name Channel01
=10 GUID4Channel01

L Ll il RefBaseClassPath AutomationMLinterfaceClassLib/.../Signalinterface
4 InternalLink (1
= Name = RefPartnerSideA = RefPartnerSideB

= 2 1 HardwareLink1 GUID4Channeld1 GUID2Start

IEC

Figure 5 — Example relation between the objects “PLC1” and “Rob1”
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<InstanceHierarchy Name="LinkExample">
<InternalElement Name="Station" ID="GUID1">
<InternalElement Name="Rob1" ID="GUID2">
<Externalinterface Name="Start" ID="GUID2Start" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signallnterface"/>
</InternalElement>
<InternalElement Name="PLC1" ID="GUID3">
<InternalElement Name="Board01" ID="GUID4">
i <Externalinterface Name="Channel01" ID="GUID4Channel01" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signallnterface"/>
</InternalElement>
</InternalElement>
<InternalLink Name="HardwareLink1" RefPartnerSideA="GUID4Channel01" RefParinerSideB="GUID2Start"/>
</InternalElement>
<fInstanceHierarchy>

IEC

Figure 6 — XML text of the example relation between the objects "PLCT” and "ReQ1”

5.5.4 Identification of objects

This [document recommends the identification of InternalElements and Exterfialinterfacgs by
means of GUIDs according to RFC 4122. For the comparison of two identifiers, the follqwing
provigion applies:

fl the identifier of an InternalElement or an Externallnterface, is a GUID, then| two
dentifiers shall be identical, when the contained numerical alue is identical. Bradkets,
faces, dashes or spaces are allowed but shall be irrelevant.

xample without braces: 48d23207-09e0-4104-82fb-34400%02b7f5
xample with braces: { 48d23207-09e0-4104-82fb-344007d2b7f5 }

m O &

m

5.6 | AML document reference specification
5.6.1 General

A ddcument reference serves for the linking between one AML object and one external
document, which may contain e.g. geemetry, kinematics or sequence information.| The
reference mechanism is based on the standard AML interface “ExternalDataConnector” of one
of its|derivatives.

5.6.2 Referencing COLLADA ‘documents

Refefencing COLLADA documents shall be done based on the AML standard interface tlass
“COLLADAInterface” or.one of its derivates. This class is specified in 6.3.7. Detail§ are
intended-to-be specified in IEC 62714-3.

5.6.3 Referencing PLCopen XML documents

Refefencing\~-PLCopen XML shall be done based on the AML standard intefface
“PLCopenXMLInterface” or one of its derivates. This class is specified in 6.3.8. Detail$ are
intended to-be specified in IEC 62714-4.

5.6.4 Referencing additional documents in the scope of IEC 62714 (all parts)

Future extensions of IEC 62714 may add additional interface types for referencing additional
document types. They are specified in separate parts of IEC 62714 and not in the scope of
this part of the series. For these extensions, the following provisions apply:

o |f additional document types have to be added to IEC 62714, they shall be modelled with
additional interface classes.

e These additional interfaces shall be modelled as extension of the AML InterfaceClass
library and shall be directly or indirectly derived from the standard interface class
“ExternalDataConnector”.

e The storage of references should be done using the same standard attributes provided by
the standard interface classes.
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5.6.5 Referencing documents outside of the scope of IEC 62714 (all parts)

If an external document, which is not in the scope of this standard, needs to be referenced by
the AML document (e.g. manuals, instructions or specific engineering results like native
control programs) the following provisions apply:

I . N
Addifional information and an example are provf&t&i in A.1.5.

If a CAEX attribute needs to be assoc&\%ed with a related item in an external document
an ekternal XML document or a;%@xcel document which is outside of the scope of
standard), the following provision@.

5.6.6] Referencing CAEX attributes t&i’i\gns in external documents

A document which is outside of the scope of IEC 62714 shall be modelled by means of a
CAEX InternalElement with a direct or indirect association to the RoleClass “ExternalData”

which is defined in 6.4.12. The referenced RoleClass shall specify the content o

the

dpcument. More than one role with content types can be assigned to a document. A
NPTE 1 Each document can contain contents of several types, e.g. bill of material and user mar@}/

NPTE 2 Each document can reference to several files if necessary, e.g. if it splitted in diff ?)files.

fla document is language specific, it shall contain a CAEX attribute of typer“DoclLang
dpcument contains more than one language, it shall contain an unsorted attribute li
dpscribed in 8.8 with attributes of type “DocLang”. N

Elach document shall contain one or more Externallnterface% ich shall be direct
rndirectly derived from the interface class “ExternalDataii& e”

pfedefined CAEX attribute of type “refURI” which is $nherited from the AML stan

This Externallnterface shall model the URI to the ext document by means o
interface class “ExternalDataConnector”, and sh Qditionally model the type o

d
which is inherited from the AML standard interfa@ lass “ExternalDataReference”.

pply:

\
Efach reference betweer(g\CAEX attribute and an item in an external document sha
odelled by a CAEX §>’<terna|lnterface according to the provisions specified in 5.6.5.

Fpr each referengeoetween a CAEX attribute and an item in an external document
EX Externallfiterface models one additional attribute of type “AssociatedExternalV
hich has ne@d attributes.

The first ed attribute shall mirror the CAEX attribute. This means, that the GUID d
aftribut arent object, separated by “/” and the name of the attribute is modelled i

bcument by means of the predefined CAEX at te “MIMEType” of type “MIMET

.Ifa
st as

ly or

f the
dard
f the

ype

(e.q.
this

Il be

this
alue”

f the
h the
but

)Catribute ‘RefAttributeType”. The name of this attribute shall be irrelevant
upi among its siblings.

The second nested attribute of type “refURI” shall reference the item in the ext
document. This reference shall be the same document or a sub-document of the ext

ernal
ernal

document that is referenced in the parent InternalElement defined as described in 5.6.5.
The syntax of this reference is outside of the scope of this standard and requires a

referencable external document element.

The third nested attribute of type “Direction” shall model the direction of the inform

ation

flow. The attribute value shall be “In” if the external attribute is consumed by the CAEX

attribute (then the external item is leading), or the attribute value shall be “Out” i
CAEX attribute is leading and the external item consumes the value of the CAEX attri
The value “InOut” is forbidden.

Additional information and an example are provided in A.1.6.

f the
bute.
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6 AML base libraries

6.1

General

Clause 6 defines essential AML base libraries with AML base classes needed for the
modelling of core AML concepts. All described attributes are part of the AML standard library

and may be removed-in-the-tnstanceHierarchy after the instantiation if not needed.

NOTE Domain specific libraries are within the scope of further parts of IEC 62714.

6.2 General provisions

Regdrding AML base libraries, the following provisions apply:

e All AML objects shall be associated directly or indirectly to the standard roleyclass “Auto- |
nmationMLBaseRole”.

e AJl AML interfaces shall be associated directly or indirectly to—an—AML the standard
interface class “AutomationMLBaselnterface”.

o AML attributes shall be used if required and may be removed-from AML objectsif not
B

6.3 | AML interface class library — AutomationMLInterfaceClassLib

6.3.1 General

The [following “AutomationMLInterfaceClassLib” is _madelled according to IEC 624242008

2016
conc

Each
“Autdg

interface classes in detail.

Clause 7, Annex A and Annex C. IEC 62714 (all parts) utilizes the CAEX inte
bpt. User-defined extensions of this AML library are allowed as specified in 7.4.

interface shall be derived directly orMindirectly from a class of the following star
mationMLInterfaceClassLib” according to Table 2. Subclauses 6.3.2 to 6.3.11 specif

rface

dard
y the
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Table 2 — Interface classes of the AutomationMLInterfaceClassLib

IEC 62714-1:2018 RLV © IEC 2018

AML InterfaceClass library

InterfaceClass

Description

AutomationMLBaselnterface

Abstract interface type

Order Interface for describing
orders
g AutomationMLInterfaceClassLib —
e Interface for describing ports
= »o AutomationMLBaselnterface Port Interface for describing and
«o Order interconnecting ports
Dt PPRConnector Connector for interlinking

«0 PPRConnector
= o ExternalDataConnector
«0 COLLADAInterface
«0 PLCopenXMLInterface
«0 ExternalDataReference
= o Communication

«0 Signallnterface

products, resources or
processes

ExternalDataConnector

Generic connectorinterfgce

to external data

COLLADAInterface

Interface to, a,COLLADA
document

PLCopenXMLInterface

Interface to a PLCopen YML

document

ExternalDataReference

Interface to external

documents outside of theg

scope of this standard

Communication

Generic communication
interface

Signallnterface

Generic signal interface

Figude 7 shows a table view and Figure 8 the“XML text of the standard AML Interface-
Lib. Subclauses 6.3.2 to 6.3.10 provide.detail information about the classes.

Class
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a |InterfaceClassLib
= Name AutomationMLinterfaceClassLib
{} Description Standard Autemation Markup Language Interface Class Library
{3 Version 2100
« InterfaceClass
= Name AutomationMLBaselnterface
4 InterfaceClass
= Hame Order
= RefBaseClassPath AutomationMLBaselnterface
Attribute (1
= Hame = AftributeDataType = RefAttributeType
LI 1 Direction xs:5tring AutomationMLBaseAttributeTypeLib/Direction
| InterfaceClass
—lam Port
= RefBaseClassPath AutomatienMLBaselnterface
! Attribute :
= Name Direction A~
= AttributeDataType xs:string b
= RefAttributeType AutomationMLBaseAttributeTypeLib/Direction N¥
< Constraint \D
= Name Allow edValues v
NominalScaledType
Requiredyalir (2
be Text
1 h
ut
_ | 3 InCut
! Attribute \¢
= Hame Cardinality A
= RefAttributeType AutomationMLBaseAttributeTypeLib/Cardinality
Attribute (2 X
= Namig\/ = AttributeDataType
1 MinOcEL} xs:unsignedint
_ 2:_r.1a§dccur x=:unsignedint
! Attribute N
= Hame < Category
= AﬂributeDﬁta_Ty-pe xs:string
L _| = FtefAtlribtiI»eType AutomationMLBaseAttributeTypelib/Category
4 InterfaceClass O
= Name PPRCAnhactor
L = RefBaseClassPath Aut_umati-:lnr.1LBaseInterface
| InterfaceClass A
= Name g _'Ex'ternalDataCunnectur
= RefBaseCﬂas_sl;ath AutomationMLBaselnterface
! Attribute (17
= Hame = AftributeDataType = RefAttributeType
_ 1 refuRl xs:anylURI AutomationMLBaseAttributeTypelib/refURI
( % InterfaceClass
= Hame COLLADAInterface
1. = RefBaseClassPa.. ExternalDataConnector
. « InterfaceClass
. = Hame PLCopenXMLinterface
' _ = RefBaseClassPa... ExternalDataConnector
« InterfaceClass
= Hame ExternalDataReference
= RelbaseClassPa.. CAermaataConnecion
Attribute
= Hame MIMEType
= AttributeDataType xz:string
Ll || = RefAttributeType AutomationMLBaseAttributeTypelib/MIMEType
« InterfaceClass
= Hame Communication
= RefBaseClassPath AutomationMLBaselnterface
InterfaceClass (1
= Hame = RefBaseClassPath
i L 1 Signalinterface Communication
IEC

Figure 7 — AML basic interface class library
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<InterfaceClassLib Name="AutomationMLInterfaceClassLib"=

<Description=Standard Automation Markup Language Interface Class Library</Description=
=Version=2.10.0</Version=

<InterfaceClass Name="AutomationMLBaselnterface">

=<InterfaceClass Name="Order" RefBaseClassPath="AutomationMLBaselnterface">

<Aftribute Name="Direction" AttributeDataType="xs:string" RefAttributeType="AutomationMLBaseAttribute TypeLib/Direction"/=

<lInterfaceClass>
<InterfaceClass Name="Port" RefBaseClassPath="AutomationMLBaselnterface"=

<Constraint Name="AllowedValues">

i =NominalScaledType=
<RequiredValue=In</RequiredValue>
<RequiredValue=0ut=/RequiredValue=
. i <RequiredValue=InOut</RequiredValue=
_=/NominalScaledType=

</Constraint=

=Aftribute Name="Direction" AttributeDataType="xs:string" RefAttributeType="AutomationMLBaseAttribute TypelLib/Direction"=

[Attribute=

Aftribute Name="Cardinality" RefAttribute Type="AutomationMLBaseAftribute TypeLib/Cardinality">
=Aftribute Name="MinOccur" AttributeDataType="xs:unsignedint"/>

<Aftribute Name="MaxOccur" AttributeDataType="xs:unsignedint"/>
[Attribute=

Aftribute Name="Category" AttributeDataType="xs:string" RefAttribute Type="AutomationMLBaseAttributeTypelLib/Category'
</IpterfaceClass=

<InferfaceClass Name="PPRConnector" RefBaseClassPath="AutomationMLBaselnterface"/=
<IferfaceClass Name="ExternalDataConnector" RefBaseClassPath="AutomationMLBaselnterface"x

Attribute Name="refURI" AttributeDataType="xs.anyURI" RefAttribute Type="AutomationMLBaseAltributeTypeLib/refURI"/=
InterfaceClass Name="COLLADAInterface" RefBaseClassPath="ExternalDataConnector"/>
InterfaceClass Name="PLCopenXMLInterface" RefBaseClassPath="ExternalDataConnector}/>
InterfaceClass Name="ExternalDataReference" RefBaseClassPath="ExternalDataCofnector"=

6.3.2

Tabl¢ 3 specifies the interface class-*AutomationMLBaselnterface”.

</IpterfaceClass=
<l

:<IlnterfaceCIass>
</ntgrfaceClass=
</InterfgceClassLib=

<Aftribute Name="MIMEType" AttributeDataType="xs:string" RefAttribute Type="AutomationMLBaseAtftribute TypeLib/MIME]
f/InterfaceClass=

ferfaceClass Name="Communication" RefBaseClassPath="AutomationMLBaselnterface"=
InterfaceClass Name="Signallnterface" RefBaseClassPath="Communigation"/>

Figure 8 — XML description of the”AML basic interface class library

InterfaceClass AutomationMLBaselnterface

Table 3 <InterfaceClass AutomationMLBaselnterface

W

ype"l>

IEC

¢lass name AutomationMLBaselnterface
Description The'interface class “AutomationMLBaselnterface” is a basic abstract interface type and
P shall be used as parent for the description of all AML interface classes.
Plarent class None
Path\fér/element

) AutomationMLInterfaceClassLib/AutomationMLBaselnterface
Tercrelive

Attributes None
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6.3.3 InterfaceClass Order

Table 4 specifies the interface class “Order”.

Table 4 — InterfaceClass Order

Class name Order

The interface class “Order” is an abstract class that shall be used for the description of orders,

Description
e.g. a successor or a predecessor.

Pareth class AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Path| for
elemjent AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Order
refeljence
T . “Dj — . if : ion—P
Attriputes

Name: Direction
RefAttributeType: AutomationMLBaseAttributeTypeLib/Dirégction

Semantics: see 6.5.2

“ ”»
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6.3.4 InterfaceClass Port

Table 5 specifies the role class “Port”.

Table 5 — Optional attributes for AML Port interfaces

Class name Port

The interface class “Port” is an interface type for interfaces that contain a number of
Description nested interfaces and allows describing complex interfaces in this way. AML Port
interfaces shall reference this interface class. Details and examples are specified in 8.2.

Harent class AutomationMLIntertaceClassLib/AutomationMLBaselnterface

Path for element

AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Port
reference

Name: Direction
Attributes RefAttributeType: AutomationMLBaseAttributeTypeLib/Direction

Semantics: see 6.5.2

Name: Cardinality
RefAttributeType: AutomationMLBaseAttributeTypeLib/Gardinality

Semantics: see 6.5.2

Name: Category

RefAttributeType: AutomationMLBaseAttiiblte TypelLib/Category

Semantics: see 6.5.2

6.3.5 InterfaceClass PPRConnector

Tablg 6 specifies the interface class “PRPRConnector”.

Table. 6 —~InterfaceClass PPRConnector

Class name PPRConnector

The interface class “PPRConnector” shall be used in order to provide a relation between

Description ) .
P resources, products and processes. See A.2.5 for more information.

Rarent class @ AutomationMLInterfaceClassLib/AutomationMLBaselnterface
YO

\Y
' = ':effzr @'t AutomationMLInterfaceClassLib/AutomationMLBaselnterface/PPRConnector

N

‘ Attributes Nome
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6.3.6 InterfaceClass ExternalDataConnector

Table 7 specifies the interface class “ExternalDataConnector”.

Table 7 — InterfaceClass ExternalDataConnector

Class name ExternalDataConnector

The interface class “ExternalDataConnector” is a basic abstract interface type and shall
be used for the description of connector interfaces referencing external documents. The

Description classes “COLLADAInterface” and “PLCopenXMLInterface” are derived from this class. All
existing and future connector classes shall be derived directly or indirectly from this
class

Rarent class AutomationMLInterfaceClassLib/AutomationMLBaselnterface

) e G T AutomationMLInterfaceClassLib/AutomationMLBaselnterface/ExternglDataConnectof
reference
refURI
( =rys: RI")
“ " o
. external-document:

Attributes
Name: refURI
RefAttributeType: AutomationMLBaseAttribute FypeLib/refURI
Semantics: see 6.5.2

6.3.7 InterfaceClass COLLADAInterface
Table 8 specifies the interface class “COLLADAInterface”. Details are-intended-to-be spetified
in IEC 62714-3.
Table 8 — InterfaceClass COLLADAInterface
Clags name | COLLADAInterface

Desfcription documents and to publish interfaces that are defined inside an external COLLADA documer]

The interface class “COLLADAInterface” shall be used in order to reference external COLLADA

—

Details arethtended-to-be specified in IEC 62714-3.

Par¢g

P3
el
re

nt class | AutGmationMLInterfaceClassLib/AutomationMLBaselnterface/ExternalDataConnector
th for . . .

o AutomationMLInterfaceClassLib/AutomationMLBaselnterface/

renGe ExternalDataConnector/COLLADAInterface

Att

ributes Nome
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6.3.8 InterfaceClass PLCopenXMLInterface

Table 9 specifies the interface class “PLCopenXMLInterface”. Details are—intended—to-—be
specified in IEC 62714-4.

Table 9 — InterfaceClass PLCopenXMLInterface

Class name | PLCopenXMLInterface

The interface class “PLCopenXMLInterface” shall be used in order to reference external
Description | PLCopen XML documents or to publish signals or variables that are defined inside of a PLCopen
| XML logic description. Details are-intended-to-be specified in IEC 62714-4.

‘ Pc::;:t AutomationMLInterfaceClassLib/AutomationMLBaselnterface/ExternalDataConnector
:I?t:‘;‘:‘: AutomationMLInterfaceClassLib/AutomationMLBaselnterface/
refbrence ExternalDataConnector/PLCopenXMLInterface

Attributes None

6.3.9 InterfaceClass ExternalDataReference

Tablg 10 specifies the interface class “ExternalDataReferefice”. Details are specified in 5]6.5.

Table 10 — InterfaceClass ExternalDataReference

Class name ExternalDataReference

The interface class “ExternalNdataReference” shall be used in order to reference extgrnal

PODEE documents out of the scope 0f AML. Details are specified in 5.6.5.

Rarent class AutomationMLInterface€lassLib/AutomationMLBaselnterface/ExternalDataConnectof

Path for element AutomationMkInterfaceClassLib/AutomationMLBaselnterface/
reference ExternalDataConnector/ExternalDataReference

Name; MIMEType
Attributes RefAttributeType: AutomationMLBaseAttributeTypeLib/MIMEType

Semantics: see 6.5.2
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6.3.10 InterfaceClass Communication

Table 11 specifies the interface class “Communication”.

Table 11 — InterfaceClass Communication

Class name Communication

The interface class “Communication” is an abstract interface type and shall be used for the
Description description of communication related interfaces. Further communication related classes shall
be directly or indirectly derived from this class.

Parfnt class AutomationMLIntertraceClassLib/AutomationMLBaselntertace

Plath for
ejement AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Communication
reference

Atlributes None

6.3.11 InterfaceClass Signalinterface

Tablg 12 specifies the interface class “Signallnterface”.

Table 12 - InterfaceClass Signhalinterface

¢lass name Signallnterface

The interface class “Signalinterface* shall be used for modelling signals. This interfade
Description type is configurable and allows~déscription of digital and analog inputs and outputs ag
well as configurable inputs-outputs. An example is described in Figure 4.

Plarent class AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Communication

Path for element AutomationMLInterfageClassLib/AutomationMLBaselnterface/Communication/
reference Signallnterface

Attributes None

6.4 | AML basicole class library — AutomationMLBaseRoleClassLib
6.4.1 General

Subdause 6.4 defines an AML base library of essential standard role classes required fgr the
modelling of core AML concepts. A role is a class that describes an abstract functionality

'th N PN S+ 4l ol [P F | P L 1 P
WI ut UUIIIIIIIH arc unucnyllly touirmmnedar nrmpIreTimcIindatiulT.

A role can be associated to a SystemUnitClass by means of its CAEX
SupportedRoleClass(es). This indicates that the class is able to support the referenced
role(s). Multiple SupportedRoleClasses are supported. The MappingObject provides a
mapping between role attributes and interfaces and SystemUnitClass attributes and
interfaces. Once a SystemUnitClass is instantiated, the related InternalElement holds this
information. However, this does not indicate that the instance actually plays all roles within its
individual context.

CAEX RoleRequirements model the actual or requested roles of a CAEX InternalElement.
Multiple RoleRequirements are supported. The actual role(s) are referenced, and
requirements of the individual instance concerning the role are modelled within the
RoleRequirement. The MappingObject allows mapping attributes and interfaces between the
role class and the InternalElement, if required.
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While associating a role class to an AML object, this AML object gets a semantic. Example
role classes are a “Resource” or a “Robot”. Additional-extended libraries are-intended-to-be
described in IEC 62714-2. All described attributes are part of the AML standard library and

may be removed-in-the-tnstanceHierarchy after instantiation if not needed.

Each AML object and each user-defined role class shall have a direct or indirect reference to
one of the roles in this AML library. If a certain role is too specific, the next parent should be
referenced. Figure 9 to Figure 11 present the standard basic RoleClass as object tree, as
XML table, and as XML text. Details of each role class are given in 6.4.2 to 6.4.12.

= [ AutomationMLBaseRoleClassLib
=] AutomationMLBaseRole

Group
Facet
Resource
Product
Process

=] Structure
ProductStructure

ProéessStructure
RésourceStructure

ExtérnalData

IEC

Figure 9 — AML basic role class library
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4 RoleClassLib

= Hame

{3} Description
{¥ Version

4« RoleClass

AutomationMLBaseRoleClassLib
Automation Markup Language baze role class library
2.10.0

Name AutomationMLBazeRole

4 RoleClass

= Name Group

= RefBaseClassPath AutomationMLBaseRole

Attribute
A‘ = Name AszsociatedFacet
S—AttrirrteBataTrpe— e siring

_ J = RefAttributeType AuturnﬂtiunmLEIﬂseAttributeTypeLit:\fAssudét&jFﬂcet
« RoleClass ‘

= Name Facet A
_ = RefBaseClassPath AutomationMLBaseRole /
« RoleClass

k

k

]

|

Hame Resource
RefBaseClassPath AutomationMLBaseRols
RoleClass

Hame Product
RefBaseClassPath AutomationMLBaseRole
RoleClass

Hame Process
RefBaseClassPath AutomaticnMLBa seF'.u_Ie
RoleClass

Hame Structure O
RefBaseClassPath Autumatiunr.ﬂ__E_ﬂ seRole
RoleClags (2

= Hame
1 PraduI:fS{ructure
2 Rro cessStructure
Er:ﬁ:esuurcestruc’rure
RoleClass N \)

= Name » ExternalData
= Refﬂgs_e_{:TassPath AutomationMLBaseRole

= RefBaseClassPath
Structure
Structure
Structure

Figure 10 — AutomationMLBaseRoleClassLib

<Role(JassLib Name="AutomationMkBaseRoleClassLib">

</RoleClass>

</RoleClass>

</RoleClass>
</RoleClassLib>

Figure 11 — XML text of the AutomationMLBaseRoleClassLib

<Dedcription>Automation Markup-Language base role class library</Description>
<Vergion>2.10.0</Version>

<RolgClass Name="AutomationMLBaseRole">

<RoleClass Name=)Group" RefBaseClassPath="AutomationMLBaseRole">
Attribute Narme='AssociatedFacet" AttributeDataType="xs:string" RefAttribute Type="AutomationMLBaseAttribute TypeLib/Associatedffacet"/>

<HoleClass Name="Facet" RefBaseClassPath="AutomationMLBaseRole"/>
<HoleClass Name="Resource" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name="Product" RefBaseClassPath="AutomationMLBaseRole"/>
<Role€lass Name="Process" RefBaseClassPath="AutomationMLBaseRole"/>

IEC

<RoleClass Name="Structure" RefBaseClassPath="AutomationMLBaseRole">
<RoleClass Name="ProductStructure” RefBaseClassPath="Structure"/>
<RoleClass Name="ProcessStructure” RefBaseClassPath="Structure"/>
<RoleClass Name="ResourceStructure" RefBaseClassPath="Structure"/>

<RoleClass Name="ExternalData" RefBaseClassPath="AutomationMLBaseRole"/>

IEC
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6.4.2 RoleClass AutomationMLBaseRole

Table 13 specifies the role class “AutomationMLBaseRole”.

Table 13 — RoleClass AutomationMLBaseRole

Class name AutomationMLBaseRole

The role class “AutomationMLBaseRole” is a basic abstract role type and the base class

Description )
P for all standard or user-defined role classes.

Parent class None

Path for element

" AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Attributes None

6.4.3 RoleClass Group

Tablg¢ 14 specifies the role class “Group”.

Table 14 — RoleClass Group

Clags name Group

The role class “Group’is a role type for objects that serve for the
grouping of mirror objects that belong together from a certain engineefing
perspective. AML_Group objects shall reference this role. Details and
examples are spetcified in 8.4.

Desgription

Parent class AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Pl er el e AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Group

refefence

“ p . E »

(t’ ne = “;Es:st:'qg")

name-of the corresponding Facet-
Attributes : ; —

Name: AssociatedFacet

RefAttributeType: AutomationMLBaseAttributeTypeLib/AssociatedFacet
Semantics: see 6.5.2
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6.4.4 RoleClass Facet

Table 15 specifies the role class “Facet”.

Table 15 — RoleClass Facet

Class name Facet
The role class “Facet” is a role type for objects that serve as sub-view on attributes or
Description interfaces of an AML object. AML Facet objects shall reference this role. Details and

! a0
exXampresSare—SpecetTT oo

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Path for element
reference

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Facet

Attributes

None
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‘MaxQeccour”

xs-unsionodlnt The MavOeccur doseribog
~

MaxQeccour =2

Rierooa s the e thie e e
only —be connected-—with —a
maximum-of-three-otherpdrts-

6.4.5 RoleClass Resource

Table 16 specifies the'role class “Resource”.

Table 16 — RoleClass Resource

(.Ias?‘nﬁ

Resource

N

The role class “Resource” is a basic abstract role type and the base class for all AML

escription

resource—+toles—H-describes nlnn}e QeH
..... g4

resource objects shall directly or |nd|rect|y reference this roIe Examples are specified in

A.2.5.

pmnn+ or-otherproductionresources—AML

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Path for element
reference

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Resource

Attributes

None

Additionally, if required, AML

resource objects shall

have a CAEX Externallnterface
“PPRConnector” to create relations to products and processes (see 6.3.5).
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6.4.6 RoleClass Product

Table 17 specifies the role class “Product”.

Table 17 — RoleClass Product

Class name

Product

Description

The role class “Product” is a basic abstract role type and the base class for all AML
product roles. It describes products, product parts or product related materials that are
processed in the described plant. AML product objects shall directly or indirectly
reference this role. Examples are specified in A.2.5.

Flarent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Path for element
reference

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Product

Attributes

None

Addifionally, if required, AML product objects shall have a CAEX)Externalinterface “PPRCon-

nectqr” to create relations to resources and processes (see 6.3.5).

6.4.7 RoleClass Process

Tablg 18 specifies the role class “Process”.

Table 18 — RoleClass Process

Class name

Process

Description

The role class “Process™is a basic abstract role type and the base class for all AML
process roles. It describes production related processes. AML process objects shall
directly or indirectly reference this role. Examples are specified in A.2.5.

Rarent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Path for element
reference

AdtomationMLBaseRoleClassLib/AutomationMLBaseRole/Process

Attributes

None

Addifiondlly, if

required, AML process objects shall have a CAEX Externallntefface

“PPRConnector” to create relations to products and resources (see 6.3.5).

6.4.8 RoleClass Structure

Table 19 specifies the role class “Structure”.
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Table 19 — RoleClass Structure

Class name Structure

The role class “Structure” is a basic abstract role type for objects that serve as structure
Description elements in the plant hierarchy, e.g. a folder, a site or a manufacturing line. AML
structure objects shall directly or indirectly reference this role.

Parent class AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Path for element

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure
reference

Attributes None

6.4.9 RoleClass ProductStructure

Tabl¢ 20 specifies the role class “ProductStructure”.

Table 20 — RoleClass ProductStructure

Class name ProductStructure
Description The role class “ProductStructure” is an abstract role type for a product oriented object
P hierarchy. AML product structure objects.shall directly or indirectly reference this rogle.
Parent class AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure
4 i L BT AutomationMLBaseRoleClasstib/AutomationMLBaseRole/Structure/ ProductStructdire
reference
Attributes None

6.4.10 RoleClass ProcessStructure

Tablg 21 specifies the-role class “ProcessStructure”.

Table 21 — RoleClass ProcessStructure

Class name ProcessStructure
Desdristion The role class “ProcessStructure” is an abstract role type for a process oriented object
P hierarchy. AML process structure objects shall directly or indirectly reference this roje.
Parent class AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure
L e e AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure/ ProcessStructure
reference
Attributes None

6.4.11 RoleClass ResourceStructure

Table 22 specifies the role class “ResourceStructure”.
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Table 22 — RoleClass ResourceStructure

Class name

ResourceStructure

Description

The role class “ResourceStructure” is an abstract role type for a resource oriented object
hierarchy. AML resource structure objects shall directly or indirectly reference this role.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure

Path for element
reference

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure/ ResourceStructure

Attributes

None

?

:
:

6.4.12 RoleClass ExternalPata

Tabl¢ 23 specifies the-role class “ExternalData”.

Table 23 — RoleClass ExternalData

Class n

ExternalData

S
)e\@lcgtion

The role class “ExternalData” is an abstract role type for a document type and the bgdse
class for all document type roles. It describes different document types. AML documeént
nhjpr‘tQ shall dirpr‘tly ar indirpr‘tly reference this role Fxnmlnlpq are anpr'ifipd in A18§.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Path for element
reference

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/ExternalData

Attributes

None
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Subclause 6.5 defines AML basic attribute types, required by the standard AML classes
defined in 6.3 and 6.4. Figure 12 and Figure 13 present the standard basic attribute type
library as XML table and as XML text. Details of each attribute type are given in 6.5.2.

4 AttributeTypeLib
= Hame
{3} Description

AutomationMLBazeAtiributeTypelib
Standard Automation Markup Language Aftribute Type Library

Nominal5caledType N
RequiredValue (>

{} Version 2.10.0
« AttributeType
= Name Direction o
= AttributeDataType xs:string Veadl
« Constraint
Name Allowedvalues Q

Abe [Tt
1n
2 | 0ut
_ _ 3 InOt
& AttributeType \
= Name Cardinality J
! Attribute (2 -
= Name -~ = AftributeDataType
1 MinCeccur X xs:unsignedint
_ _ 2 r.1ﬂ:-cD|:>cur_ ) xs:unsignedint
- AttributeType o
= Name CatA&ﬁu.ry
_ = AttributeDataType:xs:_string
« AttributeType O
= Name S refUrRl
_ = Aﬂribute&)ﬁtﬂType xzanyURI
& AttributeType ~
= Name AszsociatedFacet
_ = -AtiributeDataTyrpe *=2:=tring
& AttributeType N\
_ = Name ListType
- AttributeT{.rpe-
_ = Name OrderedLisfType
- Attribut.e.:l"_.rile
= Name LocalizedAttribute
L) = AttributeDataType xs:string
e ﬂtiributeT'_.rpe
= Al FEsrrEtedErtETTa Y aine
Attribute (2
= Hame = RefAttributeType
1 refCAEXAttribute
2 refUrl AutomationMLBaseattribute Typelibire fURI
_ 3 |Direction AutomationMLBaseAttributeTypelibiDirection
& AttributeType
= Name WIMEType
_ = AttributeDataType x=:string
& AttributeType
= Name DoclLang
_ _ = AttributeDataType xs:string
IEC

Figure 12 — AML basic attribute type library
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<Attribute TypelLib Name="AutomationMLBaseAttributeTypeLib">

<

—

6.5.2

Tablg 24 specifies the attribute types of the AutomationMLBaseAttributeTypelLib.

<Description>Standard Automation Markup Language Attribute Type Library</Description>
<Version>2.10.0</Version>
<Attribute Type Name="Direction" AttributeDataType="xs:string">
<Constraint Name="AllowedValues">
<NominalScaledType>
<RequiredValue>In</RequiredValue>
<RequiredValue>Out</RequiredValue>
<RequiredValue>InOut</RequiredValue>
</NominalScaledType>
</Constraint>
</AttributeType>

<AftributeType Name="Cardinality">

<Aftribute Name="MinOccur" AttributeDataType="xs:unsignedint"/>

<Attribute Name="MaxOccur" AttributeDataType="xs:unsignedInt"/>

</Attribute Type>

<Attribute Type Name="Category" AttributeDataType="xs:string"/>

<AttributeType Name="refURI" AttributeDataType="xs:anyURI"/>

<AftributeType Name="AssociatedFacet" AttributeDataType="xs:string"/>

<AftributeType Name="ListType"/>

<AttributeType Name="OrderedListType"/>

<Attribute Type Name="LocalizedAttribute" AttributeDataType="xs:string"}/*

<Attribute Type Name="AssociatedExternalValue">

<Attribute Name="refCAEXAttribute"/>

<Attribute Name="refURI" RefAttribute Type="AutomationMLBaseAttributeTypeLib/refURI"/>
<Aftribute Name="Direction" RefAttribute Type="AutomationMLBaseAttribute TypeLib/Direction
</AttributeType>

<Attribute Type Name="MIMEType" AttributeDataTyp&z"xs:string"/>

<Attribute Type Name="DoclLang" AttributeData Type="xs:string"/>

Attribute TypeLib>

Figure 13 — XML text of the AutomationMLBaseAttributeTypeLib

Attributes of the AutomationMLBaseAttributeTypeLib

Table 24 — Attribute Types of the AutomationMLBaseAttributeTypeLib

—

>

IEC

At

. \\ R
ribute name ,_O Semantics

This attribute shall be used to describe a direction of a CAEX interface, e.g. of a sign
of an interface. Allowed values: “In”, “Out” or “InOut”.

CAEX Interfaces using this attribute follow the following provisions:

. Interfaces with the direction “In” shall only be connected to interfaces wit
direction “Out” or “InOut”.

. Interfaces with the direction “Out” shall only be connected to interfaces wit

al or

the

h the

direction “In” or “InOut”.

This information can be used e.g. in order to prove the validity of a connection.

Direction Examples:

e Direction = “Out” (e.g. a plug)
e Direction = “In” (e.g. a socket)
e Direction = “InOut”

functionality.

AttributeDataType: xs:string
Path: AutomationMLBaseAttributeTypeLib/Direction

NOTE The validity of those connections is outside the scope of IEC 62714, but is a tool



https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3

- 48 — IEC 62714-1:2018 RLV © IEC 2018

Attribute name

Semantics

This attribute belongs to a CAEX Externallnterface and shall be used to describe the
allowed maximum and minimum numbers of connections from/to this interface.

The attribute Cardinality itself is a complex attribute and shall not have a value. The

Cardinality corresponding sub-attributes are described in Table 25.
AttributeDataType: This attribute has no AttributeDataType since the attribute has no
value.
Path: AutomationMLBaseAttributeTypeLib/Cardinality
This attribute belongs to a CAEX Externallnterface and describes the category of this
interface. The value of this attribute is user-defined. Only interface classes with the game
category value are allowed to be connected. This standard does not predefin gory
values. Q(S/
Category Example: Category = “MaterialFlow”. '\Q)
AttributeDataType: xs:string .(19
Path: AutomationMLBaseAttributeTypeLib/Category N’ ’
v
This attribute shall be used in order to store a path to an exvéé}I document.
refURI

AttributeDataType: xs:anyURI C)%
Path: AutomationMLBaseAttributeTypeLib/refURI \Q/

AssdciatedFacet

The attribute “AssociatedFacet” shall be used fé&t\e definition of the name of a re|ated
Facet. The Facet concept is described in 8.3Q

Example: AssociatedFacet = “PLCFacet".Q
AttributeDataType: xs:string \Q
Path: AutomationMLBaseAttribute \Lib/AssociatedFacet

ListTlype

The attribute “ListType” shall be@e‘d for attributes that contain an unsorted list of
attributes. The concept is dee@bed in A.2.7.

AttributeDataType: emp{@$
Path: AutomationM %eAttributeTypeLib/ListType

OrdgredListType

The attribute “Order&dListType” shall be used for attributes that contain a sorted list
attributes. The&bﬁcept is described in A.2.7.

=

N
Attributepge?Type: empty
Patr\&‘témation MLBaseAttributeTypeLib/OrderedListType

Nname of the attribute. The concept is described in A.2.6.

LocalizedAttribuQ&‘

ttribute “LocalizedAttribute” shall be used for sub-attributes describing a languape
Iternative of its parent attribute. The language according to RFC 5646 shall be used|as

AttributeDataType: xs:string
Path: AutomationMLBaseAttributeTypeLib/LocalizedAttribute

The AssociatedValue contains nested attributes which allow to interconnect a JAEX

AssociatedValue

attribute 10 an 1item In an external document. T'he concept Is described in A.T.6.

The attribute AssociatedValue itself is a complex attribute and shall not have a value. The
corresponding sub-attributes are described in Table 26.

AttributeDataType: This attribute has no AttributeDataType since the attribute has no
value.

Parent: AutomationMLBaseAttributeTypeLib

Path: AutomationMLBaseAttributeTypeLib/AssociatedValue
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Attribute name Semantics
The MIMEType describes the MIMEType of a referenced document.
The attribute shall have values according to RFC 2046.
Examples:
MIMEType MIMEType = “application/pdf” — this means that this document is of file type pdf.
MIMEType = “application/xml” — this means that this document is of type xml.
AttributeDataType: xs:string
Parent: AutomationMLBaseAttributeTypeLib A
Path: AutomationMLBaseAttributeTypeLib/MIMEType 2\/
The DoclLang describes the language of a referenced document. '\Q)
The attribute shall have a value according to RFC 5646. ,(19
Docllang Example: DocLang = “fr-FR”, “en-US”, “de-DE” — This mear}\J at this document [is in
French, American English or German language valid in Fran S or Germany.
AttributeDataType: xs:string @(1/
Parent: AutomationMLBaseAttributeTypeLib Q/C)
Path:AutomationMLBaseAttributeTypeLib/DocL B\
Table 25 — Sub-attributes of theQ ribute “Cardinality”
Atkribute AttributeDataType Dewptlon Example
MinQccur xs:unsignedint The Min ‘Ur value describes the | MinOccur = 1
minim ossible number of ) )
con ons to or froam the This means that this qut
co ponding interface class. sh_o_uld be connected with a
minimum one other Port.
\O'he attribute shall have values
e ” greater than or equal to 0.
Max®ccur xs:unsignedint \\ The MaxOccur describes the MaxOccur = 3
C) maximum possible number of ) )
., connections to or from the This means that thls‘Port cqn
@ corresponding interface class. only be connected with a
O The attribute shall have values maximum of three other pors.
Q greater than or equal to Min-
. Occur, or 0 which means infinite.
&
Q% Table 26 — Sub-attributes of the attribute “AssociatedValue”
&
[ Arfibute | RefAstributeType Description |  Example |
refCAEXAttribute <GUID/attName> This attribute mirrors the CAEX refCAEXAttribute=
attribute that should be interlinked GUID1/Temperatur
with another item in an external
document. This attribute has no
value.
refURI AutomationMLBase- See refURI in Table 24
AttributeTypeLib/refURI
Direction AutomationMLBase- See Direction in Table 24
AttributeTypeLib/Direction
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7 Modelling of user-defined data

7.1 General

Clause 7 describes how user-defined data may be modelled in AML. Modelling of specific
user-defined data is a core concept of AML. User-defined data are those CAEX
SystemUnitClasses, CAEX Attributes-Types, CAEX InterfaceClasses and CAEX RoleClasses
which are not predefined by IEC 62714 (all parts). The AML top-level data format CAEX
provides mechanisms for modelling of user-defined data.

In order to allow the exchange of user-defined data, user specific agreements and
functjonality might therefore be required which are not part of IEC 62714 (all parts). Source
engineering tool specific meta information described in 5.4 supports those functionalities.

AML lallows defining a relation between user-defined data and standard data by.means qf the
Role|Concept, the-PropertySet Attribute Library Concept or standard CAEXmappings. Tlhese
concepts ease the automatic interpretation of user-defined classes, attribute types| and
attributes.

7.2 User-defined attributes

AH Attributes defined in IEC 62714 (all parts) are AML standard attributes.-AH Attributes which
are ot defined in IEC 62714 (all parts) are user-defined attributes. All attributes are stored in
the same way as CAEX Attributes.

Regdrding user-defined attributes, the following provisions apply:

e CAEX Attributes shall be stored in AML according to the CAEX Attribute definitipn in
IEC 62424:2008 2016, A.2.4.

o Iflunits are required, user-defined attributes shall base on the same unit system. Thig part
of IEC 62714 does not define a unit system.

It|is suggested to use Sl units according to ISO 80000-1. For units regarding informjation
technology, it is suggested to use I[EC 60027.

Figune 14 gives an examplerof;a user-defined object “Object01” with a user-defined attribute
“Length”.

4 InstpnceHierarchy p _
I Name UserDefin e_l:lAttributesExample
1 InternaIEIement_

= Ndmie Objectod <InstanceHierarchy Name="UserDefinedAttributesExample">
=0\ cum <InternalElement Name="Object01" ID="GUID1">
NS <Attribute Name="Length" AttributeDataType="xs:string" Unit3"m"/>
& Attribute
) _ </InternalElement>
) = Name Length </InstanceHierarchy>
= AfttributeDataType x=:string
= lUpit m

IEC

Figure 14 — Example of a user-defined attribute

7.3 User-defined AttributeTypes
Regarding user-defined AttributeTypes, the following provisions apply:

o User-defined AttributeTypes shall be stored in AML according to the CAEX AttributeType
definition in IEC 62424:2016, A.2.5.

e AttributeTypelLibraries are recommended to model user specific, company specific, region
specific, country specific, etc. or normative international standards with respect to attribute
semantics, related to todays or future attribute standards. This is the basis for the storage
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of agreed attribute semantics and enables independence from language and naming
conventions.

EXAMPLE: Figure 15 and Figure 16 illustrate the definition of user-defined AttributeTypes.

e The AttributeTypelLibrary “MyAttributeTypelLibrary” contains the AttributeTypes “Height”,
“Width” and “Length”.

e The InternalElement “Station” has 3 attributes referencing the user-defined Attribute types.

NOTE The Attribute Type library concept allows to name object attributes different to the AttributeType. This
enables independence from language and naming conventions.

4« InstanceHierarchy
= Name MyHierarchy
4 InternalElement
Name Station
ID GUID1
InternalElement
= Name Robot_1
=1ID GUD2
Attribute (3 !
= Name = RefAttributeType AN
1 Hohe MyAttributeTypeLibrary/Height
2 Brete  MyAttributeTypeLibrafy/¥idth
- L1 - 3 Lédnge I.iyAt'lributeTypeI_Jbrg‘r-yn-.englh

pn

4 AttributeTypelLib
= Name MyAttributeTypeLibrary
AttributeType (2
= Name = Attr.. = Unit _ 8
1 Height xs.double m N ':
2 |Width xs:double m
Ll 3 Length  xs:double m<.

IEC

Figure 15 — Examples forruser-defined AttributeTypes

<InstanceHierarchy Name="MyHiérarchy">
| <InternalElement Name="8tation" ID="GUID1">
<InternalElement Nam&="Robot_1" ID="GUID2">
<Attribute Name="Hohe" RefAttribute Type="MyAttribute TypeLibrary/Height"/>
<Attribute Name="Breite" RefAttributeType="MyAttributeTypeLibrary/Width"/>
| <Atftribute Name="Lange" RefAttribute Type="MyAttribute TypeLibrary/Length"/>
</Internalglement>
</InternalElgment>

<AttributeTypeLib Name="MyAttributeTypeLibrary">
<AtfributeType Name="Height" AttributeDataType="xs:double" Unit="m"/>
<AftributeType Name="Width" AttributeDataType="xs:double" Unit="m"/>
( RAttributeType Name="Length" AttributeDataType="xs:double" Unit="m"/>

</AttributeTypeLib>
IEC

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

7.4 User-defined InterfaceClasses

All InterfaceClasses defined in IEC 62714 (all parts) are standard AML interface classes. All
InterfaceClasses not defined in IEC 62714 (all parts) are user-defined InterfaceClasses.

Regarding user-defined InterfaceClasses, the following provisions apply:

o All user-defined InterfaceClasses shall be stored according to the CAEX InterfaceClass
definition in1EC-82424:2008, A-2.5 |EC 62424:2016, A.2.6.

NOTE AML-InterfaceClasses—and-User-definedInterfaceClasses User-defined and standard AML interface
classes are stored in the same way as CAEX InterfaceClasses.

e In order to ensure algorithmic interpretability of the semantic of user-defined
InterfaceClasses, they shall be derived from AML interface classes.
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Figure 17 and Figure 18 show an example of a user-defined class “MyDigitallnput” which is
derived from the AML InterfaceClass “Signallnterface”. The inheritance relations between the
InterfaceClass “MyDigitallnput” and the standard AML InterfaceClass “Signallnterface” allows
the automatic identification of the user-defined class as a digital input interface. The
user-defined attributes are set properly. In this example, the user-defined attributes are out of
the scope of this part of IEC 62714.

NOTE This example uses a reduced notation of the path for increased readability. In real applications, the path is
provided completely.

4 InterfaceClassLib
= MHame UszerDefinedClazzLib

<Inter
<In|

B

==

7.5

4 InterfaceClass

= Name MyDigitallnput
= RefBaseClassPath Autumﬂtiunr.1Llnt&rfﬂcetlﬂssLit:J....-'Signﬂllnt&rfﬂcﬁ_
{} Version 1.0 K
Attribute (2 ,
= Name = AttributeDataType {} Value
1 [Type x&:string ,D;igit;al
2 |Direction |x=:string 'I‘n
3 Enabled x=:boolean | 'true

IEC

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

faceClassLib Name="UserDefinedClassLib"=

terfaceClass Mame="MyDigitallnput” RefBaseClassPath="A&dtomationMLInterfaceClassLib/.._/Signallnterfz

\ersion=1.0<MNersion=

FAttribute Name="Type" AttributeDataType="xs string=

<VMalue=Digital<Nalue=

c/Attributes

cAttribute Name="Direction” AttributeDataTypes"xs:string"=
=Malue=In=Nalue=

AAttnibute=

cAttribute Name="Enabled" AttributelataType="xs:boolean"=
“Malue=true</MNValue=

c/Attributes

terfaceClass»

Figure 18 --XML code of the example of a user-defined InterfaceClass
in a user-defined InterfaceClassLib

User-defined RoleClasses

All R

oleClasses defined in IEC 62714 (all parts) are standard AML role classes. All

classles not defined in IEC 62714 (all parts) are user-defined RoleClasses.

Regarding user-defined RoleClasses, the following provisions apply:

IEC

role

e CAEX RoleClasses shall be stored according to the CAEX RoleClass definition in
1EC 82424:2008 A-2.6 IEC 62424:2016, A.2.7.

NOTE 1

AML RoleClasses and user-defined RoleClasses are stored in the same way as CAEX RoleClasses.

e In order to ensure semantic interpretability of user-defined RoleClasses, they shall be
derived from AML RoleClasses.

NOTE 2 This serves for the algorithmic interpretability of the semantic of the class.

Figure 19 and Figure 20 show an example of a user-defined class “Fence” which is derived
from the standard AML RoleClass “Resource”. The inheritance relation between “Fence” and
“Resource” allows interpreting this user-defined class as a resource.
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RoleCla=ssLib
= Hame UzerDefinedRoleClassLib
£} Version 1.0
RoleClass
:| = Name = RefBaseClassPath
1 Fence AutomationMLRoleClassLidAutomationMLBaseRole/Resource

IEC

Figure 19 — Example of a user-defined RoleClass in
a user-defined RoleClassLib

<RoleClassLib Name="UserDefinedRoleClassLib">

<Veg
<R
</Rolg

Itis

automnatic interpretability.

Examples: Figure 21 and Figure 22 illustrate the definition of a user-defined SystemUnit(

by m

e T
“F
in

e T
d

rsion>1.0</Version>
leClass Name="Fence" RefBaseClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Resou
ClassLib>

Figure 20 — XML code of the example of a user-defined RoleClass
in a user-defined RoleClassLib

User-defined SystemUnitClasses

2714 does not specify SystemUnitClasses, hence allSystemUnitClasses
efined.

rding user-defined SystemUnitClasses, the following provisions apply:

ser-defined SystemUnitClasses shall be stored* in AML according to the (
ystemUnitClass definition in IEC 62424:2008 2046, A.2.3.

ystemUnitClasses may be assigned teh\a standard AML role class, a user-defined
ass, or no role class.

ecommended to assign user-defined SystemUnitClasses to a role class. This serve

cans of two different examples.
he SystemUnitClass “Robot1234” depicts a user-defined class which supports the

terpreted as-fResource”.

he SystemUnitClass “SpecialRobot1234” depicts a new user-defined class whi
erivedsfrom “Robot1234”. This class is therefore also a resource.

rce"/>

IEC

are

AEX

ser-defined SystemUnitClasses-shall-directhrorindirectly should be assigned to an{fAML
le class and shall use AML attributes whenever applicable. Hence, user-defined

role

5 the

Class

role

Resource” of the/AML standard RoleClassLib. This class can therefore automatically be

th is

]

SystemUnitClassLib

= Hame |UzerDefinedSystemlUnitClazsLib
4 SystemUnitClass

= Hame Robot1234
= 1D GuiD1
{} Version 1.0

:| SupportedRoleClass
= RefRoleClassPath AutomationMLREoleClazsLib/AutomationMLBaseRole/Res

k

SystemUnitClass
= Hame SpecialRobot1234
= RefBaseClassPath UserDefinedSystemUnitClazsLibdRobot1234

Figure 21 — Examples for different user-defined SystemUnitClasses

ource

IEC
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<SystemUnitClassLib Name="UserDefinedSystemUnitClassLib">
<SystemUnitClass Name="Robot1234" ID="GUID1">
<Version>1.0</Version>
<SupportedRoleClass RefRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Resource"/>

</SystemUnitClass>
<SystemUnitClass Name="SpecialRobot1234" RefBaseClassPath="UserDefinedSystemUnitClassLib/Robot1234"/>
</SystemUnitClassLib>
IEC

Figure 22 — XML code of the examples for different user-defined SystemUnitClasses

7.7 User-defined InstanceHierarchies

CAEX InstanceHierarchies serve for the storage of individual and project related engineering
information. They form the centre of the AML top-level format and contain all individual|data
objegts including properties, interfaces, relations and references.

Regdrding user-defined InstanceHierarchies, the following provisions apply:

This part of IEC 62714 does not restrict the depth of the hierarchy levels:
e This part of IEC 62714 does not restrict the architecture rules of athierarchy.

This part of IEC 62714 does not define naming conventions forthe hierarchies.

E

very AML object within an InstanceHierarchy shall directly or indirectly be assigned fo an
AML RoleClass in order to specify its abstract type.

Figude 23 depicts an example project hierarchy that ce@mprises a line “L001” with a station
“S00[l” containing two robots “R0010_D” and “R0020y'D” as well as a conveyor “RF010” and a
PLC ['P001”.

A DE ExampleHierarchy

PN @ Lo01
A [E S001

+) [1f] RO010_D
+) [[f] RO020_D
+) [Tf] RFO10

v E POO1

IEC

Figure 23 — Example of a user-defined InstanceHierarchy

Figune 24 _shows the AML representation of this structure. According to IEC 62424:2008 2016,
A-2-9 A¥2.10, every object has an association to a RoleClass.
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<InstanceHierarchy Name="ExampleHierarchy">
<InternalElement Name="L001" ID="GUID1">
<InternalElement Name="S001" ID="GUID2">
<InternalElement Name="R0010_D" ID="GUID3" RefBaseSystemUnitPath="ABBRobotLibrary/ABB_Robot_1234">
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Resource/Mechatronic/Robot"/>
</InternalElement>
<InternalElement Name="R0020_D" ID="GUID4" RefBaseSystemUnitPath="ABBRobotLibrary/ABB_Robot_1234">
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Resource/Mechatronic/Robot"/>
</InternalElement>
<InternalElement Name="RF010" ID="GUID5">
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Resource/Mechatronic/Transport/Rollerbed"/>
</InternalElement>
<InternalElement Name="P001" [D="GUID&">
<RoleRequirements RefBaseRoleClassPath="AutomaticnMLRoleClassLib/AutomationMLBaseRole/Resource/ControlEquipment/ControlHardware/PLC"/>
</InternalElement>
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Resource/Structure/Station"/>
</InternalElement>
<RalaRacui ts RafRasaRolaClacsDathz"AL ionbl RolaClassl ih/A ionl| RasaRala/Resaurca/Structurall ing'!
</IntgrnalElement>
</InstarjceHierarchy>

IEC

Figure 24 — AML representation of a user-defined InstanceHierarchy

8 Extended AML concepts

8.1 General overview

This |part of IEC 62714 defines extended concepts for the modelling of specific enginegring
aspefts. An informative overview and examples are providedin”Clause A.2.

8.2 | AML Port-ebject interface

Py A AML Port obiect shall balmodelled-as a child obiect of the considered AML_obidet or
AA—AME—TOH—O0RD e 6H-Sha—P e oaeHedasSa—GRHa—o0pje et oHthe—CoRSIGere G-/ \i=—0bgCct-of
Py The reauired collection:of intaerfaces shall he described by CAE Extarnalintarfaces af the
e fregquie - CcohecHoOR- o HHteAacesSSah D e GeSCHOe GO Y oNEAEX e e AacesS e

An AML Port is a CAEX interface allowing the specification of complex (nested) interfaces. An
informative overview about the Port concept including examples is provided in A.2.2.

Regarding AML Ports, the following provisions apply:

e An AML Port shall be described by a CAEX Externallnterface with a direct or indirect
association to the InterfaceClass “Port” which is described in 6.3.4.

e All nested Externallnterfaces of the Port interface object should directly or indirectly be
derived from an AML interface class defined in 6.3.
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8.3 AML Facet object

A Facet is an AML object providing a sub-view on attributes or interfaces of the parent-AML
objeet CAEX InternalElement. This concept serves for the storage of different configuration
settings such as HMI or PLC related data and allows the automation of several control
engineering steps. For this, this part of IEC 62714 defines the AML RoleClass “Facet" (see
6.4.4). An informative overview about the Facet concept including examples is provided in
A.2.3.

Regarding AML Facets, the following provisions apply:

A ANAL = n Jors " I} el ! H% () AN Lot Wl | n il 'H
° I"ANVIL T dLTlU UUJTUL ofldll UT UTOSUITUTU Uy ada UALA TITICTTIAdTILITTITTTIU WILIT a - Ul T t or

irldirect association to the RoleClass “Facet” which is described in 6.4.4.

Py Al Eacat attribute -shall be related -to-an-—existina-attributeZef the narent AML _obiecl the
A-FacetattHbute—shiat—beferated—toan—existiigattHouegetthe—parent—Aivi—object—tne
identifier-is the same name FEacet attributes which-are net nart of the narent obiect ark not
gentHer+isthe-same-hame—racetattribtieS-WHhHehare-_RetpartortheparentobjectarphRot
S

Py Al Egcet interface-shall be related-to-an-existinag-interface of the narent obiect the identifier
AHacetHterace-Shatbeferateatoah-existhgimteaceottheparentobjectnReaefHe:

N AML Facet object may be modelled at an\arbitrary position of the InstanceHierarchy or
SystemUnitClass and shall be a child aebjétt of an InternalElement or SystemUnitClgss.

pcets are identified by their unique 1B\ Their names are display names only.

[

h AML Facet object shall only*Contain mirror attributes or interfaces.
pcets may have an arbitraty number of facet attributes and facet interfaces.

ach Facet attribute shall mirror an existing attribute of the parent object, according to

i
A
a
F
e Al InternalElement or SystemUnitGlass may have an arbitrary number of Facet objects.
A
F
E
HEC 62424:2016, AZ2.8.7. Mirroring of sub-attributes and other subordinated attriputes

ithin the parent_dbject is possible.

W
o Fpcet attributeg which are not part of the parent object are not permitted.
Ejlach Facetdinterface shall mirror an existing interface of the parent object, accordipg to
B

IEC 624242016, A.2.8.7. Mirroring of nested interfaces within the parent object is
ppssiple.
F

pcet’interfaces which are not part of the parent object are not permitted.

e Facets shall not contain new child objects, attributes or interfaces.
o Facet objects shall not be nested.

o Facets shall not modify existing attributes or interfaces.
8.4 AML Group object

The AML Group concept allows separating structure information from instance information. An
informative overview about the Group concept including examples is provided in A.2.4.

Regarding AML Group objects, the following provisions apply:

| e An AML Group object shall be described by a CAEX InternalElement with a direct or
indirect association to the RoleClass “Group” which is defined in 6.4.3.
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e An AML Group object may be modelled at an arbitrary position of a InstanceHierarchy or a
SystemUnitClass and shall be a child object of an InstanceHierarchy, InternalElement or
SystemUnitClass.

sting E ' >
roups are identified by their unique %&eir names are display names only.
h InternalElement or SystemUnitG{@ may have an arbitrary number of Group objecfs.

bjects.

DTE 1 Thus, Group objects@kcﬂe nested.

ML Groups shall not be Used to describe plant hierarchies.

n AML Group obj may store additional information as attributes or interfaces in prder
describe gro ecific information.

NPTE 2 Thos@!itional attributes or interfaces are not identical to attributes or interfaces of the confained
miirror object

| f1
;
G
A
° én AML Group object shall Q@y contain mirror InternalElements and/or further Group
N
A
A
td

e It]is not wed to change existing attributes, interfaces or ports of mirror objects [or to
afld itional information to the mirror objects.

o I , the attribute “AssociatedFacet” shall have a value that provides a valid name pf an
existing Facet of each mirror object.
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4 InstanceHierarchy

= Name MyHierarchy

4 InternalElement

Name Station

[[n] GLUID1
InternalElement

oI m

= Name Robot_1
= 1D GUID2
Attribute (=
= Name
1 Hiohe
2 Breite
_| 3 Linge

[ 3 |

4 InternalElement
= Name [E
= 1D GuUID3

] RO rthuilcmcnus

MappingObject
AttributeNameMapping (2

1 Height 'Hahe
2 Width "\ Brete
Ll Ll L Ll 3 Length iy Linge
 Rol¢ClassLib -
= Name MyPropertySetRoleClasslib ”
4 RoleClass A\
= Name Geometry )
= RefBaseClassPath ﬁ\lJtIJmEtiIJI'IMLBES&RIJ|&C|ES&LiD\I'ALItEII'I'IEtiIJI'IMLBEBEP;l&IPFDDEI‘tySEt
Attribute (3 Q)
= Hame X~
1 Height
2 Width
_ _ 3 |Length

<InstahceHierarchy Name="MyHierarchy">

<InternalElement Name="Station" ID="GUID1">

<JnternalElement Name="Robot_1" ID="GD2">

<Attribute Name="Hoéhe"/>
<Attribute Name="Breite"/>
<Attribute Name="Lange"/>
<InternalElement Name="|E" IR="GUID3">

<RoleRequirements RefBaseRoleClassPath="MyPropertySetRoleClassLib/Geometry"/>
<MappingObject>

<AttributeNameMapping RoleAttributeName="Height" SystemUnitAttributeName="H&he"/>

<AttributeNameMapping RoleAttributeName="Width" SystemUnitAttributeName="Breite"/>
<Attribute i i =" " i i —n x "

</Mapping®@bject>
</InternalEtement>
<InternalEleméent>
</InfernalElement>
</InstgnceéHierarchy>

<RoleClassLib Name="MyPropertySetRoleClassLib">

=

= RefBaseRoleClassPath MyPropertySetRoleClassLib/Geomatrin,

= RoleAttributeName, = gystemlJnitAﬂributaName

<RoleClass Name="Geomefry" RefBaseClassPath="AufomationMLBaseRoleClassLib/AutomationMLBaseRole/Propert

<Attribute Name="Height"/>

<Attribute Name="Width"/>

<Attribute Name="Length"/>
</RoleClass>
</RoleClassLib>

Figure 24 — XML text of the PropertySet example

ySet">
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in different

informative overview about the multilingual

expression concept including examples is provided in A.2.6.

expressions

expression concept allows to store textual

The AML multilingual

languages as one attribute structure. An

Regarding AML multilingual expressions, the following provisions apply:

A multilingual text attribute shall be modelled as CAEX Attribute. The value of this attri-
bute shall represent the default expression. The default expression may be used

specific language is requested or the requested language is not modelled.

if no

Each language expression of the attribute shall be modelled as nested attribute. Each of

these child attributes shall reference the AttributeType “LocalizedAttribute”.
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e The name of each child-attribute shall be the language of the expression in compliance
with RFC 5646, e.g. “en-US”, “de-DE” or “fr-FR” etc. The value of the language attributes
shall be the text in the related language.

Additional normative provisions regarding multilingual expressions are provided in 6.5.2.

8.7 Version information of AML objects

For the storage of version and revision information of individual AML objects (object in-
stances) the standard version and revision fields according to IEC 62424:2008 2016, A.2.2.2,
shall be used.

For ’Lhe storage of AML related version information and AML library reIatet\}\arsion

information, see 5.3. Q~
O
For the storage of tool specific meta information, see 5.4. (19
: Lo N
8.8 | Modelling of structured attribute lists or arrays '\b(

In many applications, the storage of lists is needed, e.g. a list ofégon}%orted frequencies.|AML
allows the modelling and storage of list attributes and arrays.{) e modelling of listy, the

following provisions apply: Q/

e Allist is a sequence of homogenous items, i.e. all itemsc%hall be of the same data typd.
o Allist is modelled as CAEX Attribute that acts as r ode for the list.

”

flthe list is not ordered, this list attribute shall Q%rence to the AttributeType “ListTyp¢”.

e |Ifl the list is ordered, this list attrib%@“ shall reference to the AttributeType
“OrderedListType”. (%)

O

e The AttributeDataType, Value, Defau%&he and Unit of the list attribute shall be emptf
e The list items shall be modelled ai&ld CAEX attributes of the list attribute.
e All child attributes shall be of t\&ame data type.

e In) case of an ordered Iist»\@% name of the child attributes shall be represented Ry an
infteger number “1”, “2” @€t¢. For better readability, leading zeros can be appended| e.g.

“0001”. The integer&mpers shall represent the order index of each list item.

<

NOTE| The term integer not imply a data type.

rj case of a n ngcfrdered list, the names of the child attributes shall be unique acrosp the
s|blings. &

e The chil @tributes may be again list attributes. This allows modelling arrays. In this ¢ase,
all chj tributes shall be referring to the AttributeType “ListType” or “OrderedListTyge”.

Subd e A.2.7 provides more information about lists, arrays and explains the modelling by
means of examples.

8.9 AML Container

In order to transport an AML project containing multiple AML and other documents, this
document supports the Open Packaging Conventions (OPC) as container format. Following
the OPC definitions, the following provision apply:

e AML container shall be stored as OPC archive which provides data compression according
to ISO/IEC 29500-2.

e AML container shall be either self-contained or environment-connected. Self-contained
AML container shall include all related documents which are only locally interlinked with
each other. Environment-connected AML container may contain links to URIs to public
documents outside of the AML container.
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e AML container documents shall have the file extension ".amlx”.

2018

e Following to the OPC convention, this document defines the following relationship types.

Root AML File:
A root AML file is an AML file acting as entry point into the AML container.

Relationshiptype: http://schemas.automationml.org/container/relationship/RootDocument

Mime type: "model/vnd.automationml+xml"
Library AML File:
A library AML file is an AML library which contains one or multiple elements of

tributeTypeLibra’ry. Similar to the root AML file, the library AML file is an entry@u
the AML container. AML containers may contain library files only.

lationshiptype: http://schemas.automationml.org/container/relationship/LierRD

Mime type: "model/vnd.automationml+xml* (1/

COLLADA File: N
Relationshiptype: http://schemas.automationml.org/container/relatiQQ'QR‘p/Collada
Mime type: "model/vnd.collada+xml" %(1/

PLCopenXML File:

lationshiptype: http://schemas.automationml.org/contai gﬁelationship/PLCOpenXMl-

O

ime type: "model/vnd.plcopen+xml"

Any Content: go
lationshiptype: http://schemas.automationml. container/relationship/AnyContent

ime type: "application/x-any" or user-defined@sc%ording to RFC 2046.

CAEX Schema: ’\\.Q
lationshiptype: http://schemas.au&@ﬁionml.org/container/relationship/CAEXScheme
Mime type: “text/xml” \O
PLCo¢penXML Schema: \j:
Je/ationshiptype: W
h

tp://schemas.automatig ml.org/container/relationship/PCLOpenXMLSchema
Mime type: “text/x
COLLADA Schemd; )
Re/ationsh@? http://schemas.automationml.org/container/relationship/ColladaSche

Mime typé:)'text/xml”
@Qé
N\

type
nd/or
[ into

ma
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Annex A
(informative)

General introduction into the Automation Markup Language

A.1 General Automation Markup Language concepts

A1.1 The Automation Markup Language architecture

The Automation Markup | anguage is an XMI| schema-hased data format designed far the
vendpr independent exchange of plant engineering information. The goal of AML\ fs to
intergonnect engineering tools from the existing heterogeneous tool landscape\ in |their
diffeflent disciplines, e.g. mechanical plant engineering, electrical design{ prdqcess
enginjeering, process control engineering, HMI development, PLC prograniming, fobot
progfamming, etc.

AML [stores engineering information following the object oriented paradigm and allows mpdel-
ling of real plant components as data objects encapsulating different, aspects. An object| may
cons|st of other sub-objects, and may itself be part of a larger composition or aggregatipn. It
may |describe e.g. a signal, a PLC, a tank, a control valve, a fobot, a manufacturing cgll in
differlent levels of detail or a complete site, line or plant. Typical objects in plant automjation
comprise information on topology, geometry, kinematics and.logic, whereas logic comprises
sequgncing, behaviour and control.

AML |combines existing industry data formats that ate designed for the storage and exchange

of different aspects of engineering information. These data formats are used on an “gs-is”
basig within their own specifications and are not<branched for AML needs.

The core of AML is the top-level data fermat CAEX-that-connects. CAEX utilizes ANIL to
inter¢onnect the different data formats. ;Therefore, AML has an inherent distributed document
architecture.

Figune A.1 illustrates the basic-AML architecture and the distribution of topology, geonjetry,
kinematics and logic information:

Automation Markup Language

Engineering data

COLLADA
CAEXIEC 62424
Taplevel format e ‘é &

Flart topology

informaion —-I Dbject 1, I—  —
———

FLCopen #hL

=Flants ==
ALl Coect A 1 | Behaviour 9
Component : Sequencing [ene ]
=Attributes bt

sInterfaces

«Relations . \ Further XML Standard format
=Fefarences

Further aspects of
angineering information

IEC

Figure A.1 — AML general architecture

The main advantages of the distributed document concept are the usage of proven and
established data formats, the distribution of data to different files, which eases the handling of
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bulk information and the simplified usage of AML library files, which may be stored,
exchanged and accessed separately. Finally, different levels of detail, e.g. geometry variants,
may be stored separately. AML mainly defines the associations between the referenced data
formats and engineering objects.

Using brief examples, A.1.1 gives a general overview about the information that may be
stored and exchanged with AML.

e Plant topology information: The plant topology describes a plant as a hierarchical
structure of individual plant objects, which are represented by individual data objects. The
object structure is modelled up to a certain level of detail (e.g. robot, gripper, but not axles

JoIMtS);the Objects COMPpriSe properties and refations 1o other objects 1 |their
erarchical structure. The plant topology acts as the top-level data structure and is-sfored

y means of the CAEX data format according to IEC 62424:2008 2016, Claused-Annex A

hd Annex C. In extension to IEC 62424, AML defines references from CAEX objegts to

formation stored in external documents outside of CAEX. Subclause~A:1.2 proyides
xamples of how plant topology information is modelled with AML.

eometry and kinematics information: The geometry of a single plant object comprises
5 geometrical representation. The kinematics information describes the physical
bnnections of 3D solids and the dependencies among objects. Both geometry| and
nematics information are stored using the file format "COLLADA”. Additionally} the
OLLADA file includes the definition of the coupling, (offi geometry and kinematics
formation. COLLADA interfaces may be published as CAEX Externallnterfaces withip the
p-level format for later interlinking. Out of the COLLADA geometry informatign of
fferent objects, a complete scene may be derived automatically. These files mgy be
r¢ferenced from CAEX and may be interlinked " using CAEX linking mechan(|sms.
Sjubclause A.1.3 provides a short example. Details are—intended—to—be specifigd in
IEC 62714-3.

O TS OXOSQ OS5V IO

Lpbgic information: The logic information describes sequences of actions and the
behaviour of objects including 1I/O connections and logical variables. Sequenceq are
described and stored in external PLCopen XML documents. Variables or signals may be
plblished as CAEX Externallnterfaces. These documents may be referenced out of GAEX
aphd may be interlinked within CAEX. Subclause A.1.4 provides a short introduction g@bout
the main concepts. Details are-itended-to-be specified in IEC 62714-4.

. eference and relation:information: AML distinguishes between references| and

Rlelations depict associations between CAEX objects. Furthermore, the same mechgnism
i used in order to-store associations between information stored in external documfents.
Fpr this, it is (hecessary to publish the related link partners by means of GQAEX
Externallnterfaces in the CAEX plant topology. Details about referencing COLLADA and
PLCopen XML documents are-intended-to-be provided in IEC 62714-3 and |IEC 62714-4.
and

ional

mechanisms.

The exchange of engineering information additionally requires certain extended concepts.
Clause A.2 explains these concepts and Clause 8 specifies their normative provisions.

NOTE |In this document, paths are sometimes depicted in a reduced form, e.g. instead of
“AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Port” they are noted in the form
“AutomationMLInterfaceClassLib/.../Port”. This serves the readability of the document. In real XML documents, all
paths are stored according to this part of IEC 62714.

A1.2 Modelling of plant topology information

In AML, real plant components are modelled as data objects encapsulating different aspects
of engineering information. For this, it is necessary to structure the data objects. An
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established way to structure such data objects is an object hierarchy which is the plant
topology (see 3.1.19).

In order to store hierarchical plant structures, AML utilizes concepts provided by the top-level
data format CAEX according to+EC-62424:2008,-A.2.44 |IEC 62424:2016, A.2.8. Figure A.2 |
shows an example of a plant topology of a manufacturing line containing several objects of
different hierarchical levels.

[= | IH] Project

=1 [IE| Demo Cell
|E | Sequence
LillE‘
= |IE | Sequence
= [IE| 110_Geostation
'|E | 100_Transport Entry
'|E | 110_Working Cell
'|E | 120_Transport Exit
|IE | 130_Evacuation Unit
=130TRROO1
=130HERO02

@ [IE | Pulte

|E | Cabinets
'|E | Fence
|E | Socket_1000

|E | Socket_1000_2
IEC

Figure A.2 — Plant topology with AML

Multiple hierarchies, crossed structures and complex object networks may be modelled ysing
standard CAEX concepts. However, the keycof’ the efficiency of the object oriented paradigm
is the availability of libraries which contain ‘predefined and proven solutions. For this, GAEX
provides a number of different-AML_library data types for interfaces, roles, system units, ‘

attribjutes and instance hierarchies which are of importance for AML.

¢ InterfaceClasses and InterfaceClassLib: Interfaces serve for the definition of relations
between AML objects. Subclause 6.3 specifies the standard AML-InterfaceClassLib with a
set of abstract InterfaceClasses which are dedicated to general automation systems.
These classes comprise a syntactic and semantic definition and additionally serv¢ the
specification of usersdefined object interfaces. Subclause 7.3 specifies the modellihng of
uper-defined role-classes.

e RoleClasses.and RoleClassLib: RoleClasses serve for the definition of abstract
characteristics of - CAEX-objects elements and thus-serve enable the automatic semantic
interpretation of—AML—objects userdefined SystemUnitClasses or InternalElements.
Subclause 6.4 specifies the basic AML-RoleClassLib with a set of abstract RoleClgsses

h|ch dare dedlcated to general automat|on systems Subclause 7.5 speC|f|es the mod elling
ed in

IEC 62714-2.

o SystemUnits and SystemUnitClassLib: The SystemUnitClassLib is used to-stere model
vendor specific-AML components and their internal structure as classes. Subclause 7.6
specifies architecture rules for the definition of SystemUnitClasses. AML does not
predefine a certain SystemUnitClassLib or SystemUnitClass.

o AttributeTypes and AttributeTypeLib: The AttributeTypelLib is used to model vendor
specific Attribute Types or standardized Attribute Types. Attributes which are derived from
an AttributeType inherit their semantics, even when they have a different name. This is the
basis for language independence. Attribute type libraries can be utilized as basis for
semantic libraries and serve for the automatic interpretation of vendor specific attributes.

e Instances and InstanceHierarchy: Instance hierarchies store topology data of actual
projects and are therefore the core of AML. They consist of AML object instances.
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Subclause 7.7 specifies how to store engineering information by means of instance
hierarchies of type InstanceHierarchy.

An important aspect in the modelling of a plant topology is the identification of objects.
Different engineering tools use different concepts for the identification of objects, e.g. a
unique name, a unique identifier or a unique path. Some tools allow changes of the identifiers
over the life time, others don’t. Within one tool, this works fine, but exchanging the objects
between different tools is not possible. For this,—5-5 |IEC 62424:2016 specifies a mandatory
object identification concept. Only such a concept enables the data exchange between
different engineering tools with individual object identification concepts.

A.1.3—Referencinggeometry amdkimenratics-imfornration

Geometry and kinematics information is stored in separate documents following the COLLADA
data [format. Modelling geometry and kinematics information is therefore split into two parts.
On the one hand, the corresponding object is modelled within CAEX without any,'geomeiry or
kinematics information as described in this part of IEC 62714. On the other hand, a COLLADA
document has to be provided containing the geometry and kinematics information. Finally, the
CAEX object stores a reference to the COLLADA document as is-intended-to-be described in
IEC 62714-3.

Figune A.3 shows an example AML document comprising the object “110RB_200", which
references an external COLLADA document that contains the Corresponding geometry and
kinematics information.

CAEX Document COLLADA Document

E | =110SAE011
110GST000
110HTMO01
110HTRO01 B
T10RB_200} < |
110RB_100
110RB_100:H201
110LS_001

=110L5\002 7
IEC

Figure A.3 — Reference from CAEX to a COLLADA document

= E 110_Working Cell

The freference is modelled by means of a CAEX interface derived from the standard |AML
interface class “GOLLADAInterface” specified in 5.6 and 6.3.7. Details are-intended{o-—be
specified in IEG,62714-3.

A.1.4 Referencing logic information

Logigsiinformation is stored in separate documents following the PLCopen XML data format.
Modelling logics information is therefore divided into two parts. On the one hand, the
corresponding object is modelled within CAEX without any logics information as described in
the present part of IEC 62714. On the other hand, a PLCopen XML document has to be
provided containing the logics information as is—intended-to-be described in IEC 62714-4.
Finally, the CAEX object stores a reference to the PLCopen XML document. Figure A.4 shows
an example AML document comprising the object “110_Working Cell”, which references an
external PLCopen XML document that contains the corresponding logic information.
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CAEX document PLCopen XML document
= [IE] 110_Working Cell |

=) [IE] =110SAE011
[E | =110GST000
@ [IE] =110HTMO01 N
= [IE] =110HTROO1
@ [IE] =110RB_200
= [IE] =110RB_100
[E | =110RB_100+H201
[E| =110LS_001

ME| =110LS_002 7 7

=

1=

Figure A.4 — Reference from a CAEX to a PLCopen XML document A

Q}/

A.1.9 Referencing documents outside of the scope of IEC 62714 ,\Cb

not in the scope of IEC 62714 (e.g. documents, pdf files, Excel sheets, XML files outsi
the spope of IEC 62714, etc.). Figure A.5 and Figure A.6 illustrate how&cb?nodel this.

This document defines a mechanism which allows to reference external d)g;lﬁ}%ents which are

He of

In this example, the object “TemperatureSensor” should rence an external file
“example.xml”. To model this reference, the InternalEleme C)TemperatureSensor” hlas a
nested InternalElement “ParameterDocument” of type ernalData” representing| the
external document. lts attribute “DocLang” models th “ianguage of the document.| The
InterpalElement “ParameterDocument” contains a<§ EX Externallnterface of [type
ExtefnalDataReference. Its attributes refURI and M ype define the URI of the document
and fhe document type, in this case it is of t IMEType “application/xml”. Normjative
provigions are defined in 5.6.5. \0\
4 InsfanceHierarchy \QQ
=|Name Example ExternalDataReference \
4linternalElement $
= Name TemperatureSensor ’\@
= 1D GUID1 A
4 Attribute (2 \O
= Name \&'— Unit {} value
1 Temperature (\\0 *c 10
= 2 Color C) Blue

InternalElement ‘

.
= Name @ ParameterDocument the external document belonging to the
TemperatureSensor

= 1D O GUID2

A@Jte (1
. = Name [§) Va!ueﬁ document language attribute ]
Doclang en-US

;O 4 Externalinterface

-

j RoleRequirements
L = RefBaseRoleClassPath AutomationMLBaseRoleClassLib/.. /ExternalData

j RoleRequirements
= RefBaseRoleClassPath AutomationMLBaseRoleClassLib/.../Resource

Figure A.5 — Example of referencing an external document

< = Name ExternaDocurneniﬁ interface to the document ]
CJ\ =D GUID3
\Q/ = RefBaseClassPath AutomationMLBaselnterfaceClassLib/.../ExternalDataReference
Al Attribute (O
= Name = RefAttributeType {) value
[ reference attributes ; 1|refURI  AutomationMLBaseAttributeTypeLib/refURI  |./Jexample.xml
Ll _J 2 MIMEType AutomationMLBaseAttributeTypeLib/MIMEType application/xmi

IEC
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<InstanceHierarchy Name="Example ExternalDataReference”=

<InternalElement Mame="TemperatureSensor” ID="GUID1"=
<Attribute Name="Temperature” Unit=""C">

<Malue=10</Nalue=

</Attribute>
<Attribute MName="Color"»

<Malue=Blue</Value=

</Attribute>
<InternalElement Name="ParameterDocument” |ID="GUID2">

<Attribute Mame="DocLang">
i <Value>en-US</Value>=
=/Attribute>

<Externalinterface Name="ExtemalDocument” ID="GUID3" RefBaseClassPath="AutomationMLBaselnterfaceClassLib/.../ExternalDataReference ">

=<Attribute Name="refURI" RefAttributeType="AutomationMLBaseAttributeTypelLib/refURI">
=V alue= fexample xml<Value=

<[Attribute>

T A Frpe™

: {Vue>plicationxmla|ue> T e e i A
i =</Attribute
</Externalinterface= \/
<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/_. /[ExternalData"/= Q‘
nternalElement:= Q)
=RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Resource"/> '\
</IntgrnalElement:= Q
</InstanjceHierarchy= ’(1/
N IEC
4
Figure A.6 — XML text of the example for referencing an e)%e(%l document
A.1.6 Interlinking CAEX attributes and attributes in exterej‘&gcuments
Figule A.7 and Figure A.8 illustrate how to model the inte I‘r&ng between a CAEX attiibute
and an item in an external document. This example is anextension of the example shoywn in
A.1.9: the Attribute “Temperature” should be referenceQ to an item in the external document
“example.xml”. Q
N N e
In hddition to the example shown insDA.1.5/Figure A.5., the Externallntefface
“ExtdrnalDocument” models a further attril@te of type “AssociatedExternalValue”. [This
attribjute contains 3 nested attributes. \"Q
e The attribute “refCAEXAttribute” r&k@ors the desired CAEX attribute. This attribute hgs no
value.
o The attribute “refURI” referemces the external attribute. It references the same external
dpcument as the refURI atkgﬁ»ute of the Externallnterface: the “example.xml”.
o The attribute “Direction’Cﬁrovides the direction of the referencing, in this examplg the
ekternal document \@ue’ is leading, CAEX is the consumer of the external value.
Nornjative provisior@?e defined in 5.6.6.

@.
X

D
&
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4 InstanceHierarchy
= Name ExampleAssociatedExternalValue
« InternalElement
= Name TemperatureSensor
=10 GUD1
4 Attribute (2
= Name = Unit {) Value
1 Temperature *C 10
2 Color Blue
4 InternalElement
& Namc  |ParameterDocument ﬁthe external document belonging to the TemperatureSensor ]
=0 GUID2
4 Attribute
= Name Doclang A[document language attribute ]
_ {} value en-US
< Externalinterface
= Name Extemallocument ﬁinteﬁace to the document ]
=10 GUID3
= RefBaseClassPath AutomationMLBaselnterfaceClassLib/.. /ExternalDataReference \
Attribute (3 \
W = Name = RefAttributeType {} value {} Attribute
[reference attributes ; 1 refURI AutomationMLBaseAttributeTypeLib/ /example xml ¥ ag
refURI
2 MIMEType AutomationMLBaseAttributeTypeLib/ application/xml b
MIMEType
3 referenceditem! AutomationMLBaseAttributeTypeLib/ Attribute (2
AssociatedExternalValue Al V)

s o = Name = RefAttributeType {} Value
nested attribute of type 1 refCAEXAttribute GUD11T¢n?perulure
AssociatedValue 2 refURI lAu'l‘nm'anonI.ILBaseAl‘lnhuteTypeL\w Jexgmple xmiz

refURI ref
‘ ‘ 3 Direction 7 \ Au‘lﬂrnahonl-lLBasEAl‘lnhuIeTypeL\bf In
Direction

<Instan
<Intey
<A

A

A

1

FAN L

IpternalElement MName="ParameterDocument” ID="GLIB2">

{ RoleRequirements \®)
_ ] = RefBaseRoleClas... AutomationMLBaseRoleClassLib/.. /ExternalData [details of the reférencing: the CAEX attribute, the external
j RoleRequirements item and thw on

= RefBa... AutomationlLBaseRoleClassLibl../Resource - —

Figure A.7 — Example of referencing a CAEX-attribute to an item in
an external docuiment

eHierarchy Name="ExampleAssociatedExternalValue"=
nalElement Mame="TemperatureSensor” ID="GUID1"=
ttribute Mame="Temperature” Unit=""C"=
=Value=10</\alue>

Pttribute

ttribute Mame="Color"=

<Value=Blue</Nalue=

Pittribute=

<Attribute Name="DoclLang"=>
i <Value=en-US</Value>
</Attribute >
<Externalinterface Mame="ExternalDocument” ID="GUID3" RefBaseClassPath="AutomationMLBaselnterfaceClassLib/_../ExternalDataRefs
<Attribute Name="refURI" RefAttrifute] ype="AutomationMLBaseAttribute TypeLib/refURI">
i <Value> fexample xml</Value=
</Attribute=
<Attribute Name="MIMEType\RefAttributeType="AutomationMLBas eAttribute TypeLib/MIMEType"=
i <Value>application/xml<jValue>
</Attribute>
<Attribute Name={reférénceditem1” RefAttribute Type="AutomationMLBaseAttributeTypelib/AssociatedExternalValue™=
i <VMalue/=

<AttributelJanie="refCAEXAttribute” RefAttributeType="GUID1/Temperature"/>

<AttribOte\lame="refURI" RefAttributeType="AutomationMLBaseAttributeTypelLib/refURI"=

{ =\Vale® fexample xml#referenceditem</Value>

Aty butes

SAttribute Mame="Direction” RefAttributeType="AutomationMLBaseAttributeTypelLib/Direction"=

i/ =Value>In</Value>

s Attribute

<f]

</Attribute>

</Externallnterface>

<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /ExternalData"/>
InternalElement=

<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/=
</InternalElement>

<fInstanceHierarchy>

A1.7

Figure A.8 — XML text of the example for referencing a CAEX attribute
to an item in an external document

Modelling of relations

IEC

rence”=

IEC

Modelling objects makes it necessary to define mechanisms to set these objects in relation to
each other. Additional mechanisms are needed to link these objects with external stored data.
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A relation expresses an association between two or more objects. This dependency may be of
any nature including physical and logical dependencies.-AML CAEX supports the following
relations according to IEC 62424:2016, A.2.8.

e parent-child-relations{see-5-6-2and-5-6-3)

— parent-child-relations between AML objects
— parent-child-relations between AML classes
e inheritance relations{see 5-6-4)
— inheritance relations between SystemUnitClasses
—r—imreritance Tetations betweem RoteClasses
—| inheritance relations between InterfaceClasses

—| inheritance relations between AttributeTypes4

e class-instance-relations (see 5.5.2)

—| relations between a SystemUnitClass and an instance of it
—| relations between a RoleClass and an instance of it

—| relations between an InterfaceClass and an instance of it
—| relations between an AttributeType and an attribute

e irlstance-instance-relations (see 5.5.3)

relations between AML objects

relations between published externally stored data

Figune A.9 presents the mentioned relation types supported by AML by means of an exanjple.

AML
Document

| MysystemunitLib-]

Inheritance
Relation
C_Robot_1

—>| MyHierarchy | ::r:llstsafl-ce
> I:IStation Relation

Robot 1 [
Se—04 |nstance-
PLC_1 . Instance
Channel0l-Og--! Relation

| P ———
CONVEYDT_{

I el e Y
""" marcries e Timdg

Relation

Conveyor_1_1
IEC

Figure A.9 — Relations in AML

Figure A.10 illustrates the AML model corresponding to the example by means of a table
view. Note, that the path information is particularly reduced using the placeholder “/.../” in
order to increase the readability. Figure A.11 shows the corresponding XML text of the AML
library.

Figure A.12 shows the XML text of the InstanceHierarchy.
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4 SystemUnitClassLib
= Hame MySystemUnitLib

4 SystemUnitClass

= llame C_Robot «L Inheritance Relation

« SystemUnitClass

= lame C_Robot_1 4)

= RefBaseClassPath MySystemUnitLib/C_Robot

4 InstanceHierarchy

= Name RelationsExample Class-Instance Relation
4 InternalElement

Name Station

ID GUID1
4 InternalElement
= Name Rob1 l “\
= 1ID GUID2

RefBase SystemUnitPath MySystemUnitLib/C_Robot_1
Externalinterface

= Name Start O\
= RefBaseClassPath Automation1.!LLnterfaceClassLib'd’..:f.Stgnallnterface
= 1D GUID10
4 InternalElement )

= Name PLC1 \

=1ID GUID3 0,

4 InternalElement
= Name Board01. L
= 1D GUID4

4 Externalinterface
= Mame Channel01

I../Signalinterface

| _ N\ =10 GUID11
4 InternalElement N

= Name Conveyqr | Parent-Child-relation

=1ID GuIBg

InternalElement N '

.‘ 77 Name Motor
L L = 1D GUID6
4 InternalLink (1

= Name Ak - = RefPartnerSideA = RefPartnerSideB

1 HardwareLink{ GUID10 GUID11

= RefBaseClassPath AutomationMLinterfaceClagsLib

\—‘Rsance-lnstance relation by an InternalLink

Figure A.10 — XML description of the relations example

<5ystemUnitClassLib Name="MySystemUnitLib">
<SystemUnitClass Name="C_Robot"/>
<SystemUnitClass Name="C_Robot_1" RefBaseClassPath="C_Robot"/>

</SystemUnitClassLib>
IEC

Figure A.11 — XML text of the SystemUnitClassLib
of the relations example

IEC
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<InstanceHierarchy Name="RelationsExample">
<InternalElement Name="Station" ID="GUID1">
<InternalElement Name="Rob1" ID="GUID2" RefBaseSystemUnitPath="MySystemUnitLib/C_Robot_1">
<Externallnterface Name="Start" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signallnterface" ID="GUID10"/>
</InternalElement>
<InternalElement Name="PLC1" ID="GUID3">
<InternalElement Name="Board01" ID="GUID4">
<Externallnterface Name="Channel01" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signallnterface" ID="GUID11"/>
</InternalElement>
</InternalElement>
<InternalElement Name="Conveyor_1" ID="GUID5">
<InternalElement Name="Motor" ID="GUID&"/>
</InternalElement=>
<InternalLink Name="HardwareLink1" RefPartnerSideA="GUID10" RefPartnerSideB="GUID11"/>
</InternalElement>
</Inst@nceHierarchy>

IEC

Figure A.12 — XML text of the InstanceHierarchy of the relations example

A.2 | Extended AML concepts and examples

A.2.1 General overview
AML |defines extended concepts for the modelling of specific engineeting aspects such afs the

AML |Port concept, the AML Facet concept and the AML Group concept. Table A.1 givgs an
overyiew of these concepts.

Table A.1 — Overview of major extended AML concepts

Concept Description

AML|Port The Port concept allows a high level description of complex interfaces. AML Ports
consist of a set of AML interfaees'that belong together. They can be understood sinilar
to plugs or sockets.

AML|Facet AML Facets allow the storage of a subset of attributes and interfaces of an AML object.
They can be consideréd;as views on engineering data.

AML|Group AML Groups allowthe storage of separate views on a subset of AML objects. They|can
be used to filter‘abjects of the plant tree for different engineering tools.

PropertySet

Prockss-Product-Re- The-Process-Product-Resource concept allows high level structuring of engineering

sourge data based on a process-centric, product-centric or resource-centric view including
relations between them.

AML|multilingual AML multilingual expressions allow to store different languages for a textual

expression expression.

List gttribute-and AML allows modelling of attribute lists or arrays of attributes.

attriute drrays

A.2.2 AML Port concept
A.2.21 Concept description

An AML Port is an AML-ebjesct interface that groups a number of nested interfaces (see
Figure A.13). A Port object belongs to one parent—AML object and describes complex
interfaces of the parent object. Ports may be connected to each other on a higher abstraction
level instead of linking each single interface. AML Ports are useful in order to describe plugs,
sockets or any other groups of interfaces which may directly be connected to each other. For
this, AML defines the AML-ReleClass InterfaceClass “Port" (see 6.3.4). Normative provisions
are specified in 8.2.
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CAEX InternalLink

Conveyor1 Conveyor2

IEC

Figure A.13 — Port concept

A.2.3.2 Example

Figude A.14 gives an example for the AML Port concept. The object “Station” lcomprisep the
sub-@¢bjects “Conveyor1” and “Conveyor2”.

. sub-
mteraces ThIS is modelled by means of each a Port interface, derived from the AML stanjdard
InterfaceClass “Port”, and comprising a collection of nested interfaces. The standard intefface
may pe linked using a CAEX InternalLink. This relation means that both ports are conngcted
to edch other. The internal linking of the sub-interfaces s ‘not described in detail, only the
abstiact ConnectionPoints Ports are connected. In-addition to this concept, AML ajlows
modglling and storage of each individual link between the sub-interfaces.

Station

Conveyor1

|—>| Interface ,Port* |<

Attribute ,Category™

Internal—g
Link

Interface ,Output1

LI

Interface ,Qutput2” |
Interface Input1® |
Conveyor2 Interface ,Input2* |

Interface ,Port* < o

Attribute ,Category®

Interface Input1®

Interface ,Input2®

Interface ,Qutput1”

LI

Interface ,Qutput2”

IEC

Figure A.14 — Example describing the AML Port concept

Figure A.15 and Figure A.16 describe the AML implementation of the example system
described in Figure A.14.
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InstanceHierarchy
= Hame |PortExample ANML 2.10

[

| InternalElement

Name Station
1] GUID1
InternalElement

= Hame Conveyorl

=D Guioz
| Externallnterface
= NHame Port
=1ID GuID3
H—Part
= NHame Direction .
= AttributeDataType x=:string X
= RefAttributeType Autumatiu:lnr.1LF.|aseAﬁribm;ﬁrpeLibu'Dinectiun
_ £} value Out 0
« Attribute ’
= NHame Category ;
= AttributeDataType x=:string r
= RefAttributeType AIJtUI'nEﬁU}I’MLEﬂS&F\ﬁribut&T}fp&Lib@CﬂtEgUW
_ {3} Value MatefialFlow
& Externalinterface (4 (
= Name £ RefBaseClassPath = 1D
1 Outputi 3 MylinterfaceClazsLib/Signaleinterface|GUIDS
2 |Dutputz »  MylntsrfaceClassLib/Signaleinterface GUIDS
3 nputt o) MylnterfaceClassLib/Signaleinterface GUIDT
_ _ 4 nputz,_ < MyinterfaceClassLib/Signaleinterface GUIDS

:| RoleRequirements )
= RefﬂaseFtoIeCIassPaﬂy_A_utumatiunrJLRUIeCIﬂssLihﬂAutumatiunMLBﬂseRul&s‘Resuurce

4 InternalElement
= Name|Conveyor2 -
=D |GUD4 S
< Externallnterface A
= NHame O Port
=i N- GUID10
= RefBaseClassPath  AutomationMLinterfaceClassLib/.../Port
<[ \Adtribute
\ = Name Direction
= AttributeDataType x=:string
= RefAttributeType AutomationMLBaseAttributeTypelib/Dinection
' _ {} value In
‘ 4 Attribute
| = Hame Category
{ = AttributeDataType x=:string
= RefAttributeType AutomationMLBaseAttributeTypelib/Category
_| £} Value MaterialFlow
4 Externalinterface (4
= Hame = RefBaseClassPath = 1D
1 Input1 MylinterfaceClazsLib/Signaleinterface|GUID1 2
2 Inputz MyinterfaceClazsLib/Signaleinterface|GUID1 3
3 Outputl MylinterfaceClassLib/Signaleinterface|GUID14
_ _ 4 Output2 WMylnterfaceClassLib/Signaleinterface GUIDS
RoleRequirements
_ :| = RefBaseRoleClassPath| AutomationMLReleClassLib/AutomationMLBaseRole/Resource
4 InternalLink (1
= HName = RefPartnerSideA = RefPartnerSideB
_ _ 1|L1 GuUID3 GuID10

IEC

Figure A.15 — XML description of the AML Port concept
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<InstanceHierarchy Name="PortExample AML 2.10">

<InternalElement Name="5tation" ID="GUID1">

<InternalElement Name="Conveyor1" [D="GUID2">

<Externallnterface Name="Port" ID="GUID3" RefBaseClassPath="AutomaticnMLInterfaceClassLib/.../Port">

i <Value>Out</Value>
</Attribute>

i <Value>=MaterialFlow=/Value=

<[Attribute>

<Externallnterface Name="OQutput1" RefBaseClassPath="MyInterfaceClassLib/Signalelnterface" ID="GUID5"/>
<Externallnterface Name="Qutput2" RefBaseClassPath="MyInterfaceClassLib/Signaleinterface" ID="GUID8"/>
<Externallinterface Name="Input1" RefBaseClassPath="MylnterfaceClassLib/SignaleInterface" ID="GUID7"/>
<Externallnterface Name="Input2" RefBaseClassPath="MylnterfaceClassLib/Signalelnterface" ID="GUID8"/>
</Externalinterface>

<|hternalElement Name="Conveyor2" |D="GUID4">
<Externallnterface Name="Port" ID="GUID10" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Port">

i <Value>In=/Value>
<[Attribute>

¢ <Value>MaterialFlow=/Value>

<[Attribute>

<Externallnterface Name="Input1" RefBaseClassPath="MylnterfaceClassLib/SignaleInterface® [D="GUID12"/>
<Externallnterface Name="Input2" RefBaseClassPath="MylnterfaceClassLib/Signalelnterface" ID="GUID13"/>
<Externallnterface Name="Qutput1" RefBaseClassPath="MylnterfaceClassLib/Signaleinterface" ID="GUID14"/>
<Externallnterface Name="Qutput2" RefBaseClassPath="MyInterfaceClassLib/Sigpalelnterface" ID="GUID15"/>
</Externallnterface>

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutontationMLBaseRole/Resource"/>
nternalElement>

<IpternalLink Name="L1" RefPartnerSideA="GUID3" RefPartnerSideB="GUID10">

<.fInIrnaIElement>

A

<Attribute Name="Direction" AttributeDataType="xs:string" RefAttribute Type="AutomationMLBaseAttribute TgpeLib/Dire

<RolBRequIrements ReiBasercleClassPain= AutomationVICRoleClassLIb/AutomationVM BaseRole/Resource 1>
</|nternalElement>

<Aftribute Name="Direction" Attribute DataType="xs:string" RefAttribute Type="AutomationMLBaseAttribute TypeLib/Direction">

<Afttribute Name="Category" Attribute DataType="xs:string" RefAttribute Type="AutomaticnMLBaseAttribute TypeLib/Category">

tion">

<Aftribute Name="Category" Attribute DataType="xs:string" RefAttribute Type="AutomationMLBaseAttriute TypeLib/Catdgory">

</InstahceHierarchy>
IEC
Figure A.16 — XML text describing the AML Port concept
A2.43 Modeli P ¢ lofi “AML-S ; UnitCl
B e = e e e Al
Unitd “ ”
e Sys‘temUn'rtCla5§ ; \
= Hame myPoriClass
Attribute2)
= Name {} value
1 Direction InCut
i 2 Category MaterialFlow
\ ‘E;ternallnterface
! = Hame ConnectionPaint
\ :| = RefBaseClassPath 2otomationtLinterfaceClassLibs . PortConnectar
[ SupportedRoleClass
_ :| = RefRoleClassPath AutomationtlBaseRoleClassLibd. Port

==ystemdnitClass Mame="myPornClass"=

=&t Tame="tirectan

o =avaluesinOut=ryalues
=iAttribute=

=attribute Mame="Categary"=

i =value=taterialFlow=ivalues
=iAttribute=

=ZupporedRoleClazs RefRoleClazsPath="AutomationMLBazeRoleClassLib/l. . Port"t=
=iZystemUnitClass=

113 3

=Externalirterface Mame="ConnectionPoint" RefBaszeClazsPath="AutomationMLINnterfaceClassLibs. . PortConnectar' =
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A.2.2.3 Modelling a Port as user-defined Port

Ports can be extended by deriving an InterfaceClass. The following example in Figure A.17
depicts an XML description of a derived InterfaceClass “myPortinterface”. This class inherits
all attributes of the standard class “Port” and adds a new attribute “Enabled”.

InterfaceClass
= Name UserDefinedPort
= RefBaseClassPath| AutomationMLinterfaceClassLid.../Port
Attribute (1
.| = Name = AttributeDataType
J 1 Enabled |x=:boclean

[

<InteffaceClass Name="UserDefinedPort" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Hort">
<ﬂttribute Name="Enabled" AttributeDataType="xs:boolean"/>
</IntgrfaceClass>

IEC

Figure A.17 — Definition of a user-defined AML Port class “UserDefinedPort”

A.2.3 AML Facet concept
A.2.3.1 Concept description

A Fapet is an AML object providing a sub-view on attributes or interfaces of the parent|AML
objegt. This concept serves for the storage of different/configuration settings such as HMI or
PLC |related data and allows the automation of several control engineering steps. For|this,
AML |defines the AML RoleClass “Facet" (see«6.4.4). Normative provisions are specified in
8.3.

The described subgroup of attributes andiinterfaces is related to a certain engineering agpect
and may store information about corfesponding engineering solutions or templates.| The
syntgx or semantics of these attribute names or values is not part of this part of the
IEC 62714 and is interpreted by _an-external engineering tool which has knowledge aboyt the
syntgx and semantics of the cofresponding information. Therefore, these algorithms only need
the fequired Facet information to perform automated engineering tasks. For example,
cons|der that the attributes, of an object comprise a name of a PLC code template and the
interfaces describe inputs or outputs of or to this template. Thus, a PLC code generation
algorfthm, that has knowledge about the semantics of these attributes and interfaces,| may
genefrate a PLC code’ out of this information. The same is possible with HMI templates| The
mentjoned external algorithms or the semantic of corresponding attributes or interface$ are
outsige of thet scope of IEC 62714. In combination with the AML Group concepti, an
autormation_of-éngineering steps may be achieved.

A.2.3.2 Example

Figure A.18 explains the AML Facet concept by means of an example: the object “Conveyor1”
comprises the attributes “A” and “B” as well as the interfaces “X” and “Y”. The assigned Facet
object “PLCFacet” refers to the attribute “A” and the interface “X”, whereas the assigned
Facet object “HMIFacet” refers to the attributes “A” and “B” as well as to the interface “Y”.
Hence, both Facets provide a filtered view on certain engineering information which is
relevant for different engineering tasks.

Use case: The attribute “A” maybe the name of a vendor specific PLC code template
describing the functionality of the object “Conveyor1”. The interface “X” may be the name of
an input signal required for this code template. The attribute “B” may be the name of a
specific HMI template for the conveyor and the interface “Y” may be a signal that should be
presented on the HMI. With this information, a PLC or HMI generator is able to generate
solutions automatically. This is-exemplarity described in A.2.4.4.
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4 InstanceHierarchy
= Name FacetExample AML 2.10
4 InternalElement
= Name Conveyor1
= ID |GUID_Conveyort

4 Attribute (-
= Name
1A
L 2B
4| Externalinterface (2
= Name = 1D
Conveyor1 1x GUID_X
> Attribute A J 2y GUID_Y
L Atribute B 4! InternalElement
= Name PLCFacet
> _Interface X =1In GuIng
> Interface Y j Attribute (1
= Name = RefAttributeType
| PLCFacet W 1A GUID_Conveyor1/A
Externalinterface
| i| = Hame = ()~ RefBase(lassPath
1x GUD11 ™\ TeupD_x
"l HMIFacet RoleRequirements :
Attribute A ‘l = RefBaseRoleClassPath Aulumghm;F-II:.RuIeCLasstb!...ﬂ'Facel
L[ Attribute B 4! InternalElement
= Name HMIFacet
—| Interface Y =10 GUD3 A
Attribute \ ”
= Name ), = RefAttributeType
14 )Y Gup_conveyortia
28 o' GUID_Conveyor1/B
Externalinterface (1 e
J = tame VvV = = RefBase(lassPath
1y N\ GUD13 GUID_Y
RoleRequirements
= :| { = RefBaseRoleClassPath AutomationMLRoleClassLib/.../Facet
RoleRequirements b
- |d j = RefBaseRoleCli;sE'a;h AutomationMLRoleClassLib/.../Mechatronic
IEC
Figure A.18 — AML Facet example
<InsfanceHierarchy Name="FacetExample’AML 2.10">

<|

hternalElement Name="Conveyor1"N\B="GUID_Conveyor1"=

<Attribute Name="A"/>

<Attribute Name="B"/>

<Externallnterface Name=X" ID="GUID_X"/=

<Externallnterface Name="Y" ID="GUID_Y"/>

<InternalElement Name="PLCFacet" ID="GUID2">
<Attribute Name="A" RefAttribute Type="GUID_Conveyor1/A"/>
<Externallntérface Name="X" ID="GUID11" RefBaseClassPath="GUID_X"/>

</InternalElement>

<InternalElement Name="HMIFacet" ID="GUID3">
<Attribute Name="A" RefAttributeType="GUID_Conveyor1/A"/>
<Attribute Name="B" RefAttributeType="GUID_Conveyor1/B"/>

<RoleReguitements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../Facet"/;

v

| P oo | P2 o ol N S VA e ™ el B e LU P o PR ad PP o PP I Sl 1 e W VALY,
CATCTT AT T It T AT TN AT T LI— OOTE T ZWo TS S T oAt oo T 7

</InternalElement=

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../Facet"/>

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../Mechatronic"/>

</InternalElement>

</InstanceHierarchy>

Figure A.19 — XML text of the AML Facet example

A.2.4 AML Group concept

A.2.41 Concept description

IEC

The AML Group concept allows separating structure information from instance information.
Since different engineering tools in a heterogeneous tool landscape may require different


https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3

— 78 —

IEC 62714-1:2018 RLV © IEC 2018

views on the same data, it might be useful to store these views separately. This is possible
using the AML Group concept and allows structuring identical objects in different hierarchies.

By defining the Group attribute “AssociatedFacet”, a Group can be associated with a type of
Facets characterized by a unique name. This allows external engineering algorithms to
automatically identify related objects and their corresponding Facets in order to derive
engineering information. For this, AML defines the AML RoleClass “Group” (see 6.4.3).
Normative provisions are specified in 8.4.

A.2.4.2

Example

Figure A.20a) describes the Group concept by means of a structure “Station” that contain
objegts “Conveyor1”, “Conveyor2”, “Robot1” and “PLC1”. Additionally, the objects."Grg
Group2” describe the same data in different hierarchies: “Group1” gives a structure
reas “Group2” only depicts PLC relevant objects., ‘Accordin
IEC 62424:2016, A.2.8.7, CAEX provides the steorage of
implementation of this example
e A.21 provides the corresponding XML text. The combination between the |

«

and
on

crosged

nveyors only, whe

structures.

Figure A.20b) gives an AML

concept and the Port concept is described in A.2.4.3.

GroupExample

= [LIH

Staticn
Conveyorl
ConveyorZ
Robotl

|E| FLC1

|E | Groupl
|E | Conveyonl
|E | ConveyarZ
|E | GroupZ
FLC1

a)~ Hierarchy

IEC

InstanceHierarchy

A

Name GroupExample AML 2.10
InternalElement
= Name Station
=1ID GUID100
! InternalElement (4
= Name
1 |Conveyor1 )
2 Con-.-eyul_i__
3 Robet},
a/pc1I N
InternalElemept _ ’
= Name:Groum
=B\ GUD200

| InternalElement (2
\ = Name

1 Conveyor1
2 |Conveyor2
4 RoleRequirements

| = RefBaseRoleClassPath AutomationMLAoleClassLib/AutomationMLBaseRolg

InternalElement
= Name Group2
ID GUID300

! InternalElement (1
W = Name

1 PLC1
RoleRequirements

= RefBaseRoleClassPath AutomationMLRoleClassLib/AutomationiLBaseRold

=ID
GUID1
GUID2
GUID3
GUID4

= RefBask SystemUnitPath

GUID4

b) Grid view

{) RoleRequiren
¥ RoleRequirerm
¥ RoleRequiren|
> RoleRequirem
¥ RoleRequirerm

tPath

s the
up1”
view
g to
such
and
racet

ents
ents
ents
ents
ents

/Group

/Group

IEC

Figure A.20 — AML Group example
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<InstanceHierarchy Name="GroupExample AML 2.10">

<InternalElement Name="Station" ID="GUID100">
<InternalElement Name="Conveyor1" ID="GUID1">

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../Transport/Rollerbed"/>

</InternalElement>
<InternalElement Name="Conveyor2" ID="GUID2">

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../Rollerbed"/>

</InternalElement>
<InternalElement Name="Robot1" ID="GUID3">

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../Robot"/>

</InternalElement>
<InternalElement Name="PLC1" ID="GUID4">

Dn|npnq||irnmnnfc RefBasaRolaClassPaths"AutomationlML RoleClasslLibl /PLC"/

</l
<In

</l
<In

</Iy
</Inst

A.2.4

/InternalElement>

ternalElement>

ernalElement Name="Group1" ID="GUID200">

InternalElement Name="Conveyor1" RefBaseSystemUnitPath="GUID1"/>

InternalElement Name="Conveyor2" RefBaseSystemUnitPath="GUID2"/>

RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Grg
ternalElement>

ernalElement Name="Group2" ID="GUID300">

InternalElement Name="PLC1" RefBaseSystemUnitPath="GUID4"/>

RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AttormationMLBaseRole/Grg
ternalElement>

bnceHierarchy=

Figure A.21 — XML text for the AML Group example

3 Combination of the Group and Facet conhcept

Figune A.22 presents an example with a combination of the Group and the Facet concept

show
“Con

The
conv

Use
ident
gene

n InstanceHierarchy depicts an AML object “Station” which comprises the AML ob
veyor1” and “Conveyor2”. These conveyors each own two attributes and two interfac

AML object “Group” presents nested groups “Group1” and “Group2”. Both refer t
pyor objects, but have different-Facet associations.

fying all groups with\an association to a “PLCFacet” and then perform the
Fation evaluating the referenced objects.

up"/>

Lp"/>

IEC

The
jects
ES.

b the

case: A control code_-generation algorithm may run through the InstanceHierarchy

code
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InstanceHierarchy |

—>| Station |

—>| Conveyor1 |

Attribute A
Attribute B
Interface X
Interface Y
PLCFacet

IEC 62714-1:2018 RLV © IEC 2018

Aftribute A

—Dl Group |

Gro!

HMIFacet

-I Conveyor2 |
Atftribute A

Attribute B
Interface X
Interface Y
PLCFacet

HMIFacet

-I Group1 |

Interface X

Attribute B
Interface Y

“H“HIIII

Aftribute A
Interface X

Attribute B
Interface Y

->| AssociatedFacet = PLCFacet

Conveyor1

Conveyor2

c

p2

->| AssociatedFacet = HMIFacet®

Conveyor1

Conveyor2

Figure A.22 — Combination of the Facet and Group concept

IEC

Figure A.23 shows the corresponding XML text related to the example shown in Figure A.22.
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<InstanceHiekarchy Name="FacetGroupCombination AML 2.10">

<InternalElement Name="S8tation" ID="GUID0">

<InternalElement Name="Conveyor1" ID="GUID1">

<Aftribute Name="A"/>

<Aftribute Name="B"/>

<Externalinterface Name="X" |ID="GUID_X"/>

<Externallnterface Name="Y" ID="GUID_Y"/>

<InternalElement Name="PLCFacet" |D="GUID2">

<Attribute Name="A" RefAttribute Type="GUID1/A"/>

<Externallnterface Name="X" ID="GUID11" RefBaseClassPath="GUID_X"/>
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../[Facet"/>
</InternalElement>

<InternalElement Name="HMIFacet" ID="GUID3">

<Aftribute Name="B" RefAttribute Type="GUID1/B"/>

</
</Ins

<externallnterface Name="Y" [D="GUID1Z" RefBaseClassFath="GUID_Y"/>
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../[Facet"/>
</InternalElement>

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../ Transport/Rollerbed"/>
</InternalElement>

<InternalElement Name="Conveyor2" |[D="GUID4">

<Aftribute Name="A"/>

<Atftribute Name="B"/>

<Externalinterface Name="X" ID="GUID_X2"/>

<Externallnterface Name="Y" |ID="GUID_Y2"/>

<InternalElement Name="PLCFacet" |D="GUID5">

<Attribute Name="A" RefAttribute Type="GUID4/A"/>

<Externallnterface Name="X" ID="GUID13" RefBaseClassPath="GUID_X2"/>
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/../Facet"/>
</InternalElement=>

<InternalElement Name="HMIFacet" ID="GUID&">

<Attribute Name="B" RefAttribute Type="GUID4/B"/>

<Externallnterface Name="Y" |D="GUID14" RefBaseClassPaili="GUID_Y2"/>
<RoleRequirements RefBaseRoleClassPath="AutomationlIbRoleClassLib/.../[Facet"/>
</InternalElement>

<RoleRequirements RefBaseRoleClassPath="AutomatioiMLRoleClassLib/.../ Transport/Rollerbed"/>
</InternalElement>

<InternalElement Name="Group" |ID="GUID7">

<InternalElement Name="Group1" ID="GUID8">

<Aftribute Name="AssociatedFacet" RefAttribute Type="AutomationMLBaseAttribute TypelLib/AssociatedFa
¢ <Value>HMIFacet</Value>

</Attribute>

<InternalElement Name="Conveyori*|RefBaseSystemUnitPath="GUID1"/>
<InternalElement Name="Conveyor2" RefBaseSystemUnitPath="GUID4"/>
<RoleRequirements RefBaseRaleClassPath="AutomationMLRoleClassLib/.../Group"/>
</InternalElement>

<InternalElement Name="Greup2" ID="GUID9">

<Attribute Name="AssociatedFacet" RefAttribute Type="AutomationMLBaseAttribute TypelLib/AsscciatedFa
! <Value>PLCFact</Value>

</Attribute>

<InternalElement/Name="Conveyor1" RefBaseSystemUnitPath="GUID1"/>
<InternalElement Name="Conveyor2" RefBaseSystemUnitPath="GUID4"/>
<RoleRegguirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../\Group"/>
</InternglElement>

</InternalElement>

ntern@lElement>

tardceHierarchy>

Figure A.23 — XML text view for the combined Facet-Group example

et's

ot'>

IEC
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Figure A.25 — Generated HMI result “B”
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<InstanceHierarchy Name="Example InstanceHierarchy">
<InternalElement Name="AssemblyLine" ID="{8b2510b4-7fc5-4f54-9d09-a3197a062604}">
<InternalElement Name="Station1" ID="{54500138-c6a1-47c8-80c9-bee35662563c}">

<Attribute Name="materialarea_length" />

<Attribute Name="materialarea_width" />

<Aftribute Name="transportarea_width" />

<Attribute Name="transportarea_length" AttributeDataType="xs:double" />

<Attribute Name="assemblyarea_width" AttributeDataType="xs:double" />

<Attribute Name="assemblyarea_length" AttributeDataType="xs:double" />

<InternalElement Name="Assemblyarea" |D="{e08f53e5-eb0f-45¢8-b42f-4714824dd05c}">
<RoleRequirements RefBaseRoleClassPath="ExampleRoleClassLib/GeometricData/Area" />
<MappingObject>

2018

<AttributeNameMapping SystemUnitAtiributeName="assemblyarea width" RoleAttributeName="Width" />

<AttributeNameMapping SystemUnitAtiributeName="assemblyarea_length" RoleAttributeName="length" />

</MappingObject>

E

</In

<MappingObject>
<AttributeNameMapping SystemUnitAttributeName="materialarea_length" RoleAttributeName="Lgngth" />

<AttributeNameMapping SystemUnitAttributeName="materialarea_width" RoleAttributeName="Wi
</MappingObject>
</InternalElement>
<InternalElement Name="Transportarea" |D="{19418967-cd7c-46ea-adea-81aa52f6b685}">
<RoleRequirements RefBaseRoleClassPath="ExampleRoleClassLib/GeometricData/Area" />
<MappingObject>
<AttributeNameMapping SystemUnitAttributeName="transportarea_width" RoleAttributeName="W|
<AttributeNameMapping SystemUnitAttributeName="transpertarea_length" RoleAttributeName="L
</MappingObject>
</InternalElement>
/InternalElement>
ternalElement>

</Inst@nceHierarchy>

ith" />

jdth" />
ength” />
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- <RoleClass Name="GeometricData"
RefBaseClassPath="AutomationMLBaseRoleClassLib/AutomationMLBaseRole/PropertySet
<RoleClass Name="Length"
RefBaseClassPath="ExampleRoleClassLib/GeometricData">
<Attribute Name="lengthValue" AttributeDataType="xs:double"
Unit="m" />
</RoleClass>
- <RoleClass Name="Point"
RefBaseClassPath="ExampleRoleClassLib/GeometricData">
<Attribute Name="xAxis" AttributeDataType="xs:double" />
<Attribute Name="yAxis" AttributeDataType="xs:double" />
<Attribute Name="zAxis" AttributeDataType="xs:double" />
</RoleClass>
- 4RoleClass Name="Angle”
RefBaseClassPath="ExampleRoleClassLib/GeometricData">
<Attribute Name="angleValue" AttributeDataType="xs:double"
Unit="rad" />
4/RoleClass>
- 4RoleClass Name="Deformation"
RefBaseClassPath="ExampleRoleClassLib/GeometricData">
<Description>Deformation of the material is the change in geometry
when stress is applied (in the form of force loading, gravitational
field, acceleration, thermal expansion, etc.). Deformation is
expressed by the displacement field of the material</Description™
<Attribute Name="deformationValue" AttributeDataType="xs:double” />
<RoleClass Name="Strain"
RefBaseClassPath="ExampleRoleClasslLib/GeometricData/fPeformation">
<Description>Strain is the deformation per unit length<¢Description>
</RoleClass>
<RoleClass Name="Deflection"
RefBaseClassPath="ExampleRoleClassLib/GeometricData /Deformation">
<Description>Deflection is a term to describe the magnitude to
which a structural element bends under a load</Description>
</RoleClass>
/RoleClass>
- qRoleClass Name="Area"
RefBaseClassPath="ExampleRoleClasskib/GeometricData">
<Atfribute Name="Length" AttributeDataType="xs:double" Unit="m" />
<Attribute Name="Width" AttributeBataType="xs:double" Unit="m" />
4/RoleClass>
- 4RoleClass Name="SpatialDimension"
RefBaseClassPath="ExampleRoleClassLib/GeometricData">
<Attribute Name="XAxis" AttributeDataType="xs:double" Unit="m" />
<Attribute Name="YAxis" AttributeDataType="xs:double" Unit="m" />
<Attribute Name="ZAxis" AttributeDataType="xs:double" Unit="m" />
4 /RoleClass>
</RoleClass>

.

A.2.5 Process-Product-Resource concept

A.2.51 Concept description

In the course of structuring complex plant engineering data, the trisection of the data into
resources, processes and products has delivered a proven performance in practice. This
concept is applied in different fields, e.g. for digital factory tools or with IEC 62264 at the
manufacturing execution system (MES) level.

e In a resource centric view, resources form the central component within the model: they
execute processes and handle products. In AML, a resource is an entity involved in
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production including plants, robots, machines, their state, equipment, possible messages
and so on. According to this, resources can be hardware components of a production
system, as well as software systems, e.g. SCADA systems. Within AML, resources are
typically modelled in a plant hierarchy forming the plant topology.

In a product centric view, the produced product is the focus of consideration. It determines

which processes should be applied to the materials or intermediate products and which
equipment should be used therefore. This is valid in the field of continuous, discrete or
batch control. A product in AML depicts a produced good. It can be built up hierarchically.
It is essential that products do not have to be final products. Test results belong to
products as well as product data and the corresponding documentation.

AML represents a production process including sub-processes. Process parameterd
pfocess chain and the process planning form part of the processes. In technical t¢grms,

ptocesses modify products. This corresponds to the usage in AML as final product
pfoduced out of different sub-products, or chemical treatments change. “substa

owever, processes have relations to resources and vice versa.

In eviery case, representations of the resource, product and process are_linked to each

(see [Figure A.26). One reasonable assignment to the process “transport” is the resq

“‘conyeyor”. A “press” could create “scrap cubes®. And a “welding’ process can “weld

“‘metals” together.

o
o
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Production process
(assembly, welding,
measurement, pouring)
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(plant, cell, worker,
machine, robot)

Interface
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Product components Process
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PRODUCT @ Process direction
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(30 \40
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O 0,9
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Qx.lob N4

AN
Process executes in resource
PPRConnector ?PPRConnector
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To create a link between these elements, they require an interface. For this, AML defines the
standard interface class PPRConnector (see Figure A.27). Normative provisions regarding the
PPRConnector are specified in 6.3.5. By this interface, links can be established between the
elements by means of standard CAEX InternalLinks (see 5.5.3). Thus, resources can be

linked to products which they can manipulate.
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~) [ AutomationMLInterfaceClassLib
~) =0 AutomationMLBaselnterface
«o Order
«o0 Port
«o InterlockingConnector

I «o PPRConnector I

) =0 ExternalDataConnector
«0 COLLADAInterface
«0 PLCopenXMLInterface

A.2.3.

The f
cons

resoyrces of the plant. The robot assembles wheels to the cars\The wheels as well a
cars pre products. Production processes within the example are.transport, turn and assen

In A
conc

A =0 COTTIITaTIICatroTT

«o Signallnterface
IEC

Figure A.27 — PPRConnector interface

2 Example

ollowing example (see Figure A.28) illustrates the application of this concept with Al

H Product drain

Product source

Resource

Product

Process direction

-

™
Y

@

IEC

Figure A.28 — Example for the Product-Process-Resource concept

ML, (the Process-Product-Resource-concept is modelled by means of the CAEX
bpi/(See IEC 62424:2008 2016, A.2.9) and relations between the elements (see 5

The

Sots of cloments with Qeeignnd roles “Rasource” “Product” or “Process” are pai
£ et s WHNR—assSighed—rot P LH —FFoguct — H &

AL, It

sts of two conveyers (C1 and C2), a turntable (TT1) and a robot (RB1). These arg the
5 the
nble.

role
5.3).

Fwise

mutually exclusive. This means that a resource cannot be a product or a process at the same
time. The corresponding role classes are part of the AutomationMLBaseRoleClassLib (see
Figure A.29 and 6.4).


https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3

— 88 —

A lﬁ AutomationMLBaseRoleClassLib

~ AutomationMLBaseRole
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Group
Facet

Resource
Product
Process

A Structure

In th

ProductStructure
ProcessStructure
ResourceStructure

Figure A.29 — AML roles required for
the Process-Product-Resource concept
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example (see Figure A.28), the role “Resource” is assigned to the conveyors, the fobot

and fhe turntable. Cars and wheels are assigned to the role “Product” and the role “Pro¢ess”
is aspigned to transport, turn and assemble process elements.(All elements are stored ih the
corrgsponding sub-tree which can be seen in Figure A.30. The order of processes, progucts
or resources can be explicitly expressed by links between\corresponding interfaces of|type

“Order” (this is not depicted in this example due to readability reasons).

| Process |

Resource
P /\
C1: —|
Resource

—| Turn1: Process |
7/|'\
Resource
—| Transport2: Process |

Transport1: Process |

TT1
7/°N
Resource —| Assemble1: Process |
1

Transport3: Process

Resource

Car with wheels1:
Product

Car without
wheels1: Product

Wheels1:
Product

IEC

Figure A.30 — Elements of the example

Each element in the example has a PPRConnector interface. The complete links of the
example are represented in Figure A.31. The solid lines represent links from resources to
processes, the dotted lines links from processes to products and the dashed lines are links
between resources and products. This reveals the complexity. Thus, redundant connections

can be omitted.
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Transport1:
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N e -
. P - P =
Resource Assemble1: . -7,
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2t O P . AN, Wheels1:
"""" - Product
e
-
-~
-
- - - 7
-
T -- PR
RB1: zZ -

Resource Sl
-7 = r Car with wheels1:
Pid e m - Product
Process (P1)

Process
Resource (R)
Product (P2)

? PPRConnector

Transport3: InternalLink (RP1)
Process - = = InternalLink (RP2)
------- InternalLink (P1P2)

Resource
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Figure A.31 — Links within the example

twelve instead of nineteen links are necessary. The conveyor “C1” is connected with the
produict “Car without wheels1” as are the turii*table “TT1” and the conveyor “C2”. As the fobot
assefnbles the wheels to the cars on the«&onveyor “C2”, the robot “RB1” is linked to the|“Car
withqut wheels1“, the “Car with wheels®’ and the “Wheels1”. Additionally, the conveyor|“C2”
has fa link to the “Car with wheels1® The process “Transport1” is assigned to “C1”[ and
“Trarlsport2” and “Transport3” are*cennected to the conveyor “C2”. “Assemble1” is relatgd to
the robot “RB1” and “Turn1” to:the turn table “TT1”. The links from the products to the
procgsses (dotted lines in Figure A.31) can be derived from the existing links. The modef can
be arbitrarily rotated and arranged to centre the elements of type product or process.

Figu\]‘e A.32 shows the resource centric view con"the considered example. Therefore,| only
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Resource (R)
C1: Product (P2
Resource N N (P2)
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Figure A.32 — Links of the resource centric view on the example

and the process “Transport1“.
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= | IH| Example_InstanceHierarchy
=l [IE | Example_Plant {Class: Role: Cell}
[=] [IE | Resources { Class: Role: Resource}
=l [IE]| C1 {Class: Role: Resource}
-2 PPR { Class: PPRConnector} ---------------- :
= E TT1 { Class: Role: Resource} E
-2 PPR { Class: PPRConnector} :
= E RB1 { Class: Role: Resource}
-2 PPR { Class: PPRConnector}
= E C2 {Class: Role: Resource}
-2 PPR { Class: PPRConnector}

The
there
CAE

= TIE | Processes { Class: Role: Processr
\Eﬁ Transportl { Class: Role: Process}
-2 PPR { Class: PPRConnector}----------------*
= E Turnl { Class: Role: Process}
-2 PPR { Class: PPRConnector}
B E Transport2 { Class: Role: Process}
-2 PPR { Class: PPRConnector}
=) E Assemblel {Class: Role: Process}
-2 PPR { Class: PPRConnector}
= E Transport3 { Class: Role: Process}
-2 PPR {Class: PPRConnector}:
=] [IE | Products { Class: Role: Product}
Car without wheelsl { Class: RolesProduct}
-2 PPR { Class: PPRConnectdr}
= E Wheels1 { Class: Role: Product}
-2 PPR { Class: PPRConHector}:

= @ Car with wheels1 {{.@}: Role: Product}

-2 PPR { Class: PPRConnector}
IEC

Figure A.33 — InstanceHierarchy of the example in AML

are the three basic elements: “Resources”, “Processes” and “Products” modellg
K InternalElement.

corresponding XML model is depicted in Figure A.34. On the first level of the example,

d as
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= I {}InternalElement
1 Rezources GUIDZ | 4 IntermalElement (<

Beneg
conv
poss

ath the object

= Hame = 1D
1C1 GUID3
FARRN] [N |BE:S
3 RB1 GUIDS
_ 42 GUIDE
2 Processes  GUIDT 4 InternalElement (= ¢
= Hame =ap '
1 Transporti ,éﬂmﬂ
2 [Turn GUIDg
3 TransportzA N GUID10
4 Assembidl], GUID11
_ 5 Traneport3 GUID12
3 Products  GUID13 | 4 InternalEfement (-
::_ _hlame = 1D
¢, ¥ carWithoutheels1 GUID14
)" 2 Wheels1 GUID1S
3 CarWithWheels1  GUID16

Figure A.34 — InternalElements of the example
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“Resources”, therei‘are the four components of the example
pyors, the turntable and the robdt. They are of type InternalElement as well.
bss an Externallnterface PPRConnector and assign the role class “Resource”.

the
They
The

procgsses and products have an interface and a role assignment as well. To link the elenpents

withi
basid

F

Inte rpa_il_:ink- 12

h the example, the Interndlkinks are usually placed on the same level as the mos
element. The links in XML are depicted as in Figure A.35.

t top

Figure A.35 — InternalLinks of the example

A complete overview of the example can be seen in Figure A.36.

= Hame = RefPartnerSideA = RefPartnerSideB
\ 1- C1_TM GUID3_PPR GUIDE_FPPR
: ) 2 | TT1_Tul GUID4_PPR GUIDS_PPR
! 3 RB1_Ad GUIDS_PPR GUID11_PPR
' 4 C2 T2 GUIDE_PPR GUID10_FPPR
5 C2 T3 GUIDS_PPR GUID12_PPR
6 C1_Cwri GUIN PPE GUIM4_PPR
T TT1_Cwi1 GUID4_PPR GUID14_FPR
& RB1_Cwiin GUIDS_PPR GUID14_FPR
9 RB1_Wi1 GUIDS_PPR GUID15_FPR
10 |RB1_CWH1 GUIDS_PPR GUID15_PPR
1 |CZ_Cwiii GUIDS_PPR GUID14_PPR
12 |C2_CWH GUIDS_PPR GUID15_PPR

IEC
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<InstanceHierarchy Name="Example_InstanceHierarchy">

<InternalElement Name="Example_Plant" ID="GUID1">

<InternalElement Name="Resources" |ID="GUID2">

<InternalElement Name="C1" ID="GUID3">

i <Externallnterface Name="PPR" ID="GUID3_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/ .
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>
</InternalElement>

<InternalElement Name="TT1" ID="GUID4">

i <RoleRequirements RefBaseRaleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>
</InternalElement>

<InternalElement Name="RB1" ID="GUID5">

i <Externallnterface Name="PPR" ID="GUID5_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/..
i <RoleRequirements RefBaseRaleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>
</InternalElement>

<InternalElement Name="C2" ID="GUID&">

<Externallnterface Name="PPR" ID="GUID4_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/...

[/PPRConnector"/=

/PPRConnector"/=

/PPRConnector"/>

<Externallnterface Name="PPR" ID="GUID6_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/..
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>
</InternalElement>
<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Resource"/>
</InternalElement>
<InternalElement Name="Processes" ID="GUID7">
<InternalElement Name="Transport1" ID="GUID&">
i <Externallnterface Name="PPR" ID="GUID8_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/:.
i <RoleRequirements RefBaseRoleClassPath="AutomationMl BaseRoleClassLib/  /Process"/>
</InternalElement>
<InternalElement Name="Turn1" ID="GUID9">

i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Procgss’/z
</InternalElement>
:<InternaIEIemem Name="Transport2" ID="GUID10">

i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/\ JProcess"/>
</InternalElement>

<InternalElement Name="Assemble1" ID="GUID11">

| <Externallnterface Name="PPR" ID="GUID11_PPR" RefBaseClassPathE"AutomationMLInterfaceClassLib/
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRdleClassLib/.../Process"/=
</InternalElement>

<InternalElement Name="Transport3" ID="GUID12">

¢ <Externallnterface Name="PPR" ID="GUID12_PPR" RefBase(lassPath="AutomationMLInterfaceClassLib/
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Process"/>
</InternalElement>

<RoleRequirements RefBaseRoleClassPath="AutomatgoMLBaseRoleClassLib/.. /Process"/>
</InternalElement>

<InternalElement Mame="Products” ID="GUID13">

<InternalElement Name="CarWithoutWheels1"{E="GUID14">

i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Product"/>
</InternalElement>

<InternalElement Name="Wheels1* I[D5"GUID15">

i <Externallnterface Name="PPR“JU="GUID15_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Product"/>
</InternalElement>

<InternalElement Name="CarWithWheels1" ID="GUID16">

i <Externallnterface flayie="PPR" ID="GUID16_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/
:  <RoleRequiremefits*RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Product"/=
</InternalElemepnt>

<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Product"/>
</InternalElengent>

<InternalLigk Wame="C1_T1" RefPartnerSideA="GUID3_PPR" RefPartnerSideB="GUID8_PPR"/>
<Internalligk-Mlame="TT1_Tu1" RefPartnerSideA="GUID4_PPR" RefPartnerSideB="GUID9_PPR"/>
<Intepmalyink Name="RB1_A1" RefPartnersSideA="GUID5_PPR" RefPartnerSideB="GUID11_PPR"/>
<IptehaalLink Name="C2_T2" RefPartnerSideA="GUID6_PPR" RefPartnerSideB="GUID10_PPR"/>
<{ntepnallink Name="C2_T3" RefPartnerSideA="GUID6_PPR" RefPartnerSideB="GUID12_PPR"/>

| < intarnall inke Nama="C1 Cuw\N1" DafDarnarSidaA="GLIN23 PPR" DafbParnarSidaR-"CIIIN14 PDD"/>

<Externallnterface Name="PPR" ID="GUID9_PPR" RefBaseClassPath="AutomationMLIntgrfaceClassLib/...

<Externallnterface Name="PPR" ID="GUID10_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/ .

<Externallnterface Name="PPR" ID="GUID 14_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/ .

/PPRConnectyr"/>

[/PPRConnectpr'/=

/PPRConnectgr'/=

/PPRConnecfor"/>

/PPRConnecfor"/>

/PPRConnecfor"/>

/PPRConnecfor"/>

/PPRConnecfor"/>

/PPRConnecfor"/>

<InternalLink Name="TT1_CwW1" RefPartnerSideA="GUID4_PPR" RefParinerSideB="GUID14_PPR"/>
<InternalLink Name="RB1_CwW1" RefPartnerSideA="GUID5_PPR" RefPartnerSideB="GUID14_PPR"/>
<InternalLink Name="RB1_W1" RefPartnerSideA="GUID5_PPR" RefPartnerSideB="GUID15_PPR"/>
<InternalLink Name="RB1_CW1" RefPartnerSideA="GUID5_PPR" RefPartnerSideB="GUID16_PPR"/>
<Internallink Name="C2_CwW1" RefPartnerSideA="GUID6_PPR" RefPartnerSideB="GUID14_PPR"/>
<InternalLink Name="C2_CW1" RefPartnerSideA="GUID&_PPR" RefPartnerSideB="GUID16_PPR"/>
<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Cell"/>
</InternalElement>

</InstanceHierarchy>

Figure A.36 — InstanceHierarchy of the example in XML

IEC
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InstanceHierarchy
= Name multipleRolesSupport

Externalinterface (17,

Suppa RoleClass (2)
= RefRoleClazsPath

h i 1]

4 InternalElement C)
= Name MultiDevicel? \@
= 1D GUID1 S\

4 InternalElement O
= Hame D001 OQ
=D GUD2 Q
| Attribute (3) \\
= Hame ‘\\}

1 |FaxBoudRate @

2 PrintSpeed \"Q
L 3 ScanSpeed
. N

AReletd

A
oS EFEEHREETE

Oﬁ\ 2 UserdefinedRoleClassLibvFax

RoleRequirements

gaatbRrArter

3 UserdefinedRoleClassLibdScanner

]

<&\’ = RefBaseRoleClassPath UserdefinedRoleClassLib/Printer
Q~ « Attribute (2]
O = Name {} value

G\ 1 Speed 20
Q/ 2 Fax.Speed 54
\ Ll _ 3 Scanner.Speed 1

4 MappingObject
4 AttributeNameMapping (2]

= RoleAttributeName = SystemUnitAttributeName

1 Speed PrintSpeed
2 Fax.Speed FaxBoudRate
3 |Scanner.Speed ScanSpeed

InterfaceNameMapping (1)

= RolelnterfaceName = SystemUnitinterfaceMName
1 Power PowerSupply
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<InstanceHierarchy Name="multipleRolesSupport">
<InternalElement Name="MultiDevice01" ID="GUID1">
<InternalElement Name="D001" ID="GUID2">

<Attribute Name="FaxBoudRate"/>

<Attribute Name="PrintSpeed"/>

<Attribute Name="ScanSpeed"/>

<Externallnterface Name="PowerSupply"/>

<Externallnterface Name="USB"/>

<SupportedRoleClass RefRoleClassPath="UserdefinedRoleClassLib/Printer"/>

<SupportedRoleClass RefRoleClassPath="UserdefinedRoleClassLib/Fax"/>

<SupportedRoleClass RefRoleClassPath="UserdefinedRoleClassLib/Scanner"/>

<RaoleRequirements RefBaseRoleClassPath="UserdefinedRoleClassLib/Printer">
<Attribute Name="Speed">

</l

<Value>20</Value> A
<[Attribute> \

<Attribute Name="Fax.Speed">
<Value=54</Value> Cb
</Attribute> N
<Attribute Name="Scanner.Speed"> Q
<Value>1</Value> r\ .
</Attribute> b‘/
</RoleRequirements> N
<MappingObject> /\
<AttributeNameMapping RoleAttributeName="Speed" SystemUnibf\ltribqgjlfame="PrintSpeed"f>
<AttributeNameMapping RoleAttributeName="Fax.Speed" SystemUnitAiiributeName="FaxBoudRatsg
<AttributeNameMapping RoleAttributeName="Scanner.Speed" S@JniWtributeNamef'ScanSpt

<InterfaceNameMapping RolelnterfaceName="Power" Systemk& terfaceName="PowerSupply"/>
</MappingObject>
/InternalElement>

G
ternalElement=
QO

O

4| RoleClassLib \O
= Hame Userdeﬁ@dﬂnleﬂlassub
N nole::lass‘\\
me Printer
= RefBaseClazsPath AutomationMLRoleClassLib/AutomationMLBazeRole
O® :| Attribute (1)
= Name
) 1 Speed

Q
N

:| Externallnterface (1)

[ P P
ReleClass

">
ped"/>

L/
6\
Sy,

= Hame
= REeELdEsPd 3 FICOdSErUIE
Attribute (1)
:| = Hame
_ 1 Speed
4 RoleClass
= Hame Scanner
= RefBaszeClas=sPath AutomatienMLReleClasslib/AutomationMLBaseRole
Attribute (1)
:| = Hame
1 | 1|Speed

Figure l‘ ' 3”g “"”T Ifgle Islasl sf.l'b.l'.a" sg“eslpg“d'"g
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<RoleClassLib Name="UserdefinedRoleClassLib">
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<RoleClass Name="Printer" RefBaseClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole">

<Attribute Name="Speed"/>
<Externallnterface Name="Power"/>

</RoleClass>

<RoleClass Name="Fax" RefBaseClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole">

"

</RoleClass>

"y
T

<RoleClass Name="Scanner" RefBaseClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole">
<Attribute Name="Speed"/>

</RoleClass=>
</RoleClassLib>
Ei A_40 — XM £ the AMI le_el Ll
A.2.6 AML multilingual expression concept

A.2.4.1

The
samed

concept of multilingual
AML file.

A.2.4.2

Concept description

Example of a label attribute with 3 localizations

expressions aims for storing multi languagg \information withip the

Figune A.37 gives an example for the AML multilingual&expression. The object “P(123”
comgrises the attribute “Label". The attribute “Label”/itself contains the expression if the

defaydlt language. Modelling localized language texts\“requires nested attributes. For
purpdse, the attribute “Label” comprises the sub-attfibuites "en-US", "de-DE", and "fr-FR"

this
The

namegs of the sub-attributes are corresponding teNlanguage codes according to RFC %646,

their values contain the corresponding localized*texts.

PC123

-
N

L =
Attribute | Label e~

| Value ,Bedienrechner”

.

4%
o

LA
ttribute ,en-US *

| Value HMI-PC* |

N

Attribute ,de-DE* | Value ,Bedienrechner” |

.

Attribute fr-FR* | Value ,ordinateur de commande"l

FigureX.37 — Example describing the AML multilingual expression concept

IEC

Figune A38" shows the modelling of the example with AML according to the provigions

descfiéd in 8.6.

4 InternalElement

= Name PC123
=ID GUID1
 Attribute
= Name
{} Description
{} value
Attribute ()

:I RoleRequirements

Label
Display name for this element. The sub attributes provide the language code according to RFC 5646,
Bedienrechner

= Name = RefAttributeType {} value

1 en-US  AutomationMLBaseAttributeTypelib/LocalizedAttribute HMI-PC
2 de-DE  AutomationMLBaseAttributeTypelib/LocalizedAttribute Bedienrechner
3 fr-FR AutomationMLBaseAttributeTypelib/LocalizedAttribute ordinateur de commande

= RefBaseRoleClassPath AutomationMLBaseRoleClassLib/.../Resource

IEC

Figure A.38 — XML description of the AML multilingual expression concept
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Figure A.39 shows the corresponding XML code of this example.

<InternalElement Name="PC123" ID="GUID1"»
<Attribute Name="Label">
<Description>Display name for this element. The sub attributes provide the language code according to RFC 5646.</Description>
<Value>Bedienrechner</Value>
<Attribute Name="en-US" RefAttributeType="AutomationMLBaseAttributeTypelib/LocalizedAttribute">
<Value>HMI-PC</Value>
</Attribute>
<Attribute Name="de-DE" RefAttributeType="AutomationMLBaseAttributeTypelib/LocalizedAttribute">
<Value>Bedienrechner</Value>
</Attribute>
<Attribute Name="fr-FR" RefAttributeType="AutomationMLBaseAttributeTypelib/LocalizedAttribute">
<Value>ordinateur de commande</Value>
</Attribute>
</Attribute>
<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>

</InteqMaICIEMENTS A

IEC

Figure A.39 — XML text describing the AML multilingual expression con@t

O

A.2.4.3 Example of a label attribute type with 3 localizations Q

Another use case is the predefinition of attributes including all requiredNbcaIized language
exprgssions in a library. Thus, if the label of a specific object, e.g. a?hngI-PC, is frequently
used| it is useful to model it in a library. Figure A.40 illustrates this by\ CAEX Attribute[Type
HMI-PC-LabelType. It predefines all 3 localized language express;j ‘ﬁb

N AtthuteTypeub C)
=| Name MyAttributeTypelibrary \Q/
af AttributeType 6\
= Name HMI-PC-LabelType Q
= AttributeDataType xsistring
{} Description Display name for this element, The su ributes provide the language code according to RF{ 5646,
{} value Bedienrechner \\
Attribute (3] S\O
= Name = RefAttributeTy, {} value
1 en-US  AutomationML| &’rihutﬂyneLithocalizedAttribute HMI-PC
2 de-DE Automation aseAttributeTypelib/LocalizedAttribute Bedienrechner
| 3 fr-FR Automat'm&aseAttributeTypeLib}LocaIizedAttribute ordinateur de commande

A\ IEC
Figure A.40 — ANkDmodeI of a multilingual AttributeType

N

Figude A.41 shows the reIat@)&/lL code of the given example.

<AttrifuteTypelib Name="MyAttribut ;eLibrary”>
<AftributeType Name="HMI-PC- @Type" AttributeDataType="xs:string">
<Description>Display nc:zz r this element. The sub attributes provide the language code according to RFC 5646.</Descrfiption>
<Value>Bedienrechne e>
<Attribute Name="en=US} RefAttributeType="AutomationMLBaseAttributeTypelib/LocalizedAttribute">
<Value>HMI-PCRyValue>

<Value dienrechner</Value>

</Attrib

<Attpd e Name="fr-FR" RefAttributeType="AutomationMLBaseAttributeTypelib/LocalizedAttribute">
Value>ordinateur de commande</Value>

<fattribute>
</AtthibuteType>

</Attributelypelib>

</Attribute>
<Attributde—DE " RefAttributeType="AutomationMLBaseAttributeTypelib/LocalizedAttribute"”>

IEC

Figure A.41 — XML code of the a multilingual AttributeType

Wherever the label of a HMI-PC is needed including localized language expressions, it needs
to reference this attribute type and gets all predefined localized language expressions. This
technique can be used to model arbitrary project specific multilingual expressions in a library.

A.2.7 Attribute lists and arrays
A.2.71 Concept description

In practice, attributes are often structured. Lists or arrays of data types have to be modelled
and exchanged between engineering tools. A list consists of items of the same data type, and
may contain further lists, enabling the modelling of arrays of arbitrary dimensions.
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Finally, a list is modelled in AML as a list attribute containing nested child attributes. The list
attribute acts as container for the list. In order to declare a CAEX attribute as a list, it
references the AttributeType “ListType” or “OrderedListType”, which models a non-ordered list
or an ordered list respectively. The child attributes form the list items.

Since CAEX Attributes do not explicitly model the order of the items, the ordered list and the
non-ordered list needs to be modelled explicitly.

Normative provisions related to the modelling of lists and arrays are defined in 8.8.

A.2.7.2— Examples

The ¢xample in Figure A.42 shows an object Radio that stores a list of supported freguercies.
The pttribute “SupportedFrequencies” references the AML AttributeType “OrderedlistTlype”.
The ¢hild attributes form the list items, each name contains the index of the iteém withip the
list. Jeading zeros are allowed and exemplarily added for better sortability.

2

InternalElement

= Mame Radio
=D GUD1 \
| Attribute o)
= Name SupportedFreguencies. \J
= RefAttributeType AutomationMLBaseAttribiteTypeLib/OrderedListType
{} Description a list of supported £can frequencies
Attribute (4 \ ¢
= Name'= Unit = AttributeDataType {} Value
10001 “OMHz  xs:float 50
2 0002 MHz |xs:fioat a5
30003 MHz  |xs:float 100
40004  MHz xs:float 105

.2

RoleRequirements
= RefBazeRoleClassPath|AutomationMLBaseRoleClazslib/.. /Rezource

IEC

Figure A.42(> Attribute list “SupportedFrequencies”

Figure A.43 shows the related XML code of the example.

<InterpalElement Name=*Radio" ID="GUID1">
<Aftribute Name="SuppertedFrequencies" RefAttribute Type="AutomationMLBaseAttributeTypelLib/OrderedListType">
4Description=adist of supported scan frequencies</Description>
qAttribute Name="0001" Unit="MHz" AttributeDataType="xs:float">
<Value=90x/Value>

/Attribute>
Attribute Name="0002" Unit="MHz" AttributeDataType="xs:float">
i| <Value>95</VValue>
<TATrbUtE>

<Attribute Name="0003" Unit="MHz" AttributeDataType="xs:float">

I <Value>100</Value>

</Attribute>

<Attribute Name="0004" Unit="MHz" AttributeDataType="xs:float">

i <Value>105</Value>

</Attribute>
</Attribute>
<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>
</InternalElement>

e

-

IEC

Figure A.43 — XML code for the attribute list “SupportedFrequencies”

The example in Figure A.44 shows the modelling of an array by means of an object “Table”
that stores a list of edge points. The attribute “Edges” references the AML AttributeType
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“ListType”. The child attributes form the list items, the names are arbitrary but unique among

the siblings. They form again lists, containing the x, y and z positions of the table.

4 InternalElement
= Name Table
=D GuID1
Attribute
= Hame
= RefAttributeType
{} Description
& Attribute (£

]

Edges

AutomationMLBaseAttributeTypelib/ListType

an array of edge points

= Name = RefAttributeType

j RoleRequirements

1 Edgel0 | Automationld BasesbirbuteTupelib/lisiTipe

2 EdgeS0  AutomationMLBaseAftributeTypelib/ListType

J |[EdgeSW AutomationMLBaseAttributeTypelib/ListType

4 EdgeNW  AutomationMLBaseAftriputeTypeLib/LisiType

{} Attribute

Attribute o

= RefBaseRoleClassPath Autl:lmatil:lnr.'ILBaseRnI&E:Ja_és:Liw...IHesuurce

Figune A.45 shows the related XMErode of the example.

= Hame
1 x
2y
3z
| Attribute (2

1/x
2y
3z
< Attribute (2

1=
.-2 y
3z
4 Attribute (2

1 x
2y
3z

= AttributeDataType\{

x3: float
x3: float
x3: float

2 float

‘s float
Y.

x=:float

x5 float
x3: float
x3: float

x=: float
x=:float
x=:float

Figure A.44 — Examplg,CAEX model of the array “Edges”

1
1
1

= Name = AftributeDataType {

1
0
1

(= 'Hame = AttributeDataType {

0
0
1

= Name = AttributeDataType §

0
1
1

Value

Value

Value

Value

IEC
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<InternalElement Name="Table" ID="GUID1">

<Atftribute Name="Edges" RefAttribute Type="AutomationMLBaseAttribute TypeLib/ListType">
<Description>an array of edge points</Description=>

<Attribute Name="EdgeNO" RefAttribute Type="AutomationMLBaseAttribute TypeLib/ListType">
<Attribute Name="x" AttributeDataType="xs:float">

¢ <Value>10</Value>

</Attribute>

<Attribute Name="y" AttributeDataType="xs:float">

| <Value>10</Value>

</Attribute>

<Attribute Name="z" AttributeDataType="xs:float">

[ <Value>10</Value>

</Attribute=

</Attribute>

<Aftribute Name="EdgeS0" RefAttribute Type="AutomationMLBaseAttribute TypeLib/ListType">
<Attribute Name="x" AttributeDataType="xs:float">

[ <Value>10</Value>

</Attribute>

<Attribute Name="y" AttributeDataType="xs:float">

! <Value>0</Value>

</Attribute>

<Aftribute Name="z" AttributeDataType="xs:float">

. <Value>10</Value>

</Attribute>

</Attribute>

<Attribute Name="EdgeSW" RefAttribute Type="AutomationMLBaseAttribute TypeLib/ListType">
<Aftribute Name="x" AttributeDataType="xs:float">

. <Value=0</Value>

</Attribute>

<Attribute Name="y" AttributeDataType="xs:float">

¢ <Value>0</Value>

</Attribute>

<Attribute Name="z" AttributeDataType="xs:float">

¢ <Value>10</Value>

</Attribute>

</Attribute>

<Attribute Name="EdgeNW" RefAtliriblte Type="AutomationMLBaseAttribute TypeLib/ListType">
<Attribute Name="x" Attribute DataType="xs:float">

[ <Value>0</Value>

</Attribute>

<Attribute Name="y" AttiibuteDataType="xs:float">

[ <Value>10</Value>

</Attribute>

<Attribute Narfies"z" AttributeDataType="xs:float">

[ <Valuex1QslIValue>

</Attribute=

</Attribute®

</Attribute>

<RoléRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>
</IntefratElement>

IEC

Figure B.45 — XML code for the attribute array “Edges”



https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3

- 101 -

2018 RLV © IEC 2018

IEC 62714-1

Annex B
(informative)

XML representation of standard AML base libraries
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Figure B.1 below shows the XML text of the standard AML interface class library, role class
library and attribute type library.
<CAEXFile xmlns="http://www.dke.de/CAEX" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance" SchemaVersion="3.0" FileName="AutomationML2.l0BaseLibraries"
xsi:schemalLocation="http://www.dke.de/CAEX CAEX ClassModel V.3.0.xsd">
<SuperiorStandardVersion>AutomationML 2.10</SuperiorStandardVersion>
<SourceDocumentInformation OriginID="IEC SC65E WG 9" OriginName="IEC SC65E WG 9"
OriginVersion="2.10.0" LastWritingDateTime="2016-08-25T09:58:00.02Z"
OriginProjectID="Automation Markup Language Standard Library"
OriginRelease="2.10.0" OriginVendor="IEC" OriginVendorURL="www.iec.ch"
OriginProjectTitle="Automation Markup Language Standard Libraries"/>
<InterfaceClassLib Name="AutomationMLInterfaceClassLib">
Description tandard Antomation Marknn Tanguage Tnterface Cla

Library</Description>

Version>2.10.0</Version> \/

InterfaceClass Name="AutomationMLBaseInterface">
RefBaseClassPath="AutomationMLBaselInterface">

<InterfaceClass Name="Order"
<Attribute Name="Direction" AttributeDataType="xs:string"
RefAttributeType="AutomationMLBaseAttributeTypeLib/Direction"/> \
</InterfaceClass> (19
<InterfaceClass Name="Port" RefBaseClassPath:"AutomationMLBaseInter& ">

<Attribute Name="Direction" AttributeDataType="xs:string" P
RefAttributeType:"AutomationMLBaseAttributeTypeLib/Directj'o\gb

<Constraint Name="AllowedValues"> /\
<NominalScaledType> (1/
<RequiredvValue>In</RequiredValue> %

<RequiredValue>Out</RequiredValue>
<RequiredvValue>InOut</RequiredValue> C)
</NominalScaledType> \@
</Constraint> s\
</Attribute> @)

<Attribute Name="Cardinality"

RefAttributeType="AutomationMLBaseAttribuf
<Attribute Name="MinOccur" AttributeData%

<Attribute Name="MaxOccur" AttributeDaR\T

</Attribute>
<Attribute Name="Category" AttributeDa%a ype="xs:string"
ié@ttributeTypeLib/Category"/>

pelib/Cardinality">
S"xs:unsignedInt"/>
e="xs:unsignedInt"/>

RefAttributeType="AutomationMLB
</InterfaceClass>
<InterfaceClass Name="PPRConnector" %?fBaseClassPath="AutomationMLBaseInterface"/
<InterfaceClass Name="ExternalDat nector"
RefBaseClassPath="Automatig LBaseInterface">
<Attribute Name="refURI" AttributeDataType="xs:anyURI"
RefAttributeType="Aut EBionMLBaseAttributeTypeLib/rerRI"/>
<InterfaceClass Name="QQé} DAInterface"
RefBaseClassPath="E rnalDataConnector"/>
<InterfaceClass Na CopenXMLInterface"
RefBaseClassPathe'ExternalDataConnector"/>
<InterfaceClass Nage="ExternalDataReference"
RefBaseClas h="ExternalDataConnector">
<Attribute ="MIMEType" AttributeDataType="xs:string"
RefAttrggé Type="AutomationMLBaseAttributeTypeLib/MIMEType" />
</Interfa ass>
</Interfac Q-%s>
ass Name="Communication" RefBaseClassPath="AutomationMLBaseInterface"
<Inv€b RefBaseClassPath="Communication"/>
NOe4

aceClass Name="SignalInterface"
dceClass>

</In§
/In@ aceClass>

</ aceClassLib>
<Ro\ assLib Name="AutomationMLBaseRoleClassLib">
Bt oA oo e ere— o et T ey Bt

<Version>2.10.0</Version>
<RoleClass Name="AutomationMLBaseRole">
<RoleClass Name="Group" RefBaseClassPath="AutomationMLBaseRole">
<Attribute Name="AssociatedFacet" AttributeDataType="xs:string"
RefAttributeType="AutomationMLBaseAttributeTypeLib/AssociatedFacet"/>
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</RoleClass>
<RoleClass Name="Facet" RefBaseClassPath="AutomationMLBaseRole"/>

<RoleClass Name="Resource" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name="Product" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name="Process" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name="Structure" RefBaseClassPath="AutomationMLBaseRole">
<RoleClass Name="ProductStructure" RefBaseClassPath="Structure"/>
<RoleClass Name="ProcessStructure" RefBaseClassPath="Structure"/>
<RoleClass Name="ResourceStructure" RefBaseClassPath="Structure"/>
</RoleClass>
<RoleClass Name="ExternalData" RefBaseClassPath="AutomationMLBaseRole"/>
</RoleClass>
</RoleClassLib>
<AttributeTypeLib Name="AutomationMLBaseAttributeTypeLib">

Description>Standard Automation Markup Language Attribute Type Library</Descriptio
Version>2.10.0</Version>
AttributeType Name="Direction" AttributeDataType="xs:string"> \\/
<Constraint Name="AllowedValues"> <2‘
<NominalScaledType> Q)
<Requiredvalue>In</RequiredvValue> h\
<RequiredvValue>Out</RequiredValue> CD
<RequiredValue>InOut</RequiredValue> ;]/
</NominalScaledType> h\
</Constraint> b"
/AttributeType> '\
AttributeType Name="Cardinality"> /\
<Attribute Name="MinOccur" AttributeDataType="xs:unsignedl
<Attribute Name="MaxOccur" AttributeDataType="xs:unsigne 3&)/>

-

/AttributeType>

AttributeType Name="Category" AttributeDataType:"xs:st{é&g"/>

AttributeType Name="refURI" AttributeDataType:"xs:anx&i />

AttributeType Name="AssociatedFacet" AttributeDataTxE? "xs:string"/>

AttributeType Name="ListType"/>

AttributeType Name="OrderedListType"/>

AttributeType Name="LocalizedAttribute" Attri s:ZataType:"xs:strinq"/>

AttributeType Name:"AssociatedExternalValue"KQ

<Attribute Name="refCAEXAttribute"/>

<Attribute Name="refURI" <>
RefAttributeType="AutomationMLBasgz;tributeTypeLib/rerRI"/>

<Attribute Name="Direction"
RefAttributeType:"Automation%§§§eeAttributeTypeLib/Direction"/>

/AttributeType>

AttributeType Name="MIMEType" At uteDataType="xs:string" />

AttributeType Name="DocLang" Atb&lbuteDataType="xs:string"/>
</AttributeTypeLib> \SD

</CREXFile>

Figure B.1 — Xﬁ{@xt of the standard AML interface class library,
role.class library and attribute type library
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INDUSTRIAL AUTOMATION SYSTEMS ENGINEERING -
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Part 1: Architecture and general requirements

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object of IEC"is to pr

end and in addition to other activities, IEC publishes International Standards, Technical Specifica
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
in |[the subject dealt with may participate in this preparatory work. International, governmental and
governmental organizations liaising with the IEC also participate in this prepanation. IEC collaborates g
with the International Organization for Standardization (ISO) in accordance’ with conditions determin|
agfeement between the two organizations.

Thie formal decisions or agreements of IEC on technical matters express,‘as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are\inade to ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the way in which they are used or fq
mipinterpretation by any end user.
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In|order to promote international uniformity, IECNational Committees undertake to apply IEC Publications

trgnsparently to the maximum extent possible in*their national and regional publications. Any diver
between any IEC Publication and the correspording national or regional publication shall be clearly indica
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some aréas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

Nd liability shall attach to |IEC or its directors, employees, servants or agents including individual exper
me¢mbers of its technical.committees and IEC National Committees for any personal injury, property dam
other damage of any fiature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Publications.

At{ention is drawn. to the Normative references cited in this publication. Use of the referenced publicati
indispensabje-for the correct application of this publication.

Atlentiontis=drawn to the possibility that some of the elements of this IEC Publication may be the sub
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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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.,
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improved modelling of references to documents outside of the scope of the present
standard,

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

revised role libraries,

modified Port concept,

modelling of multilingual expressions,
modelling of structured attribute lists or array,
a new AML container format,

alnew standard AML attribute library.

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

Full information on the voting for the approval of this International’ Standard can be foupd in

the r¢port on voting indicated in the above table.

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

A lisf of all parts in the IEC 62714 series, published <dnder the general title Engineering|data
exchgnge format for use in industrial automation syStems engineering — Automation markup

langyage, can be found on the IEC website.

The ¢ommittee has decided that the contenis of this document will remain unchanged unfil 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

g¢confirmed,

—

withdrawn,

—

gplaced by a revised edition, or

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 corfect
unddrstanding of its contents. Users should therefore print this document usirijg a

colotirprinter.
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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 th¢ir engineering tool chain, e.g. in discrete industry or process industry.

AML
mods
aspe
comy
topol
and

exch

AML
of di
basis

The
differ

stores engineering information following the object-oriented paradigm_and a
lling of physical and logical plant components as data objects encapsulating diff
cts. An object may consist of other sub-objects, and can itself be_part of a |
osition or aggregation. Typical objects in plant automation comprise/informatio
pbgy, geometry, kinematics and logic, whereas logic comprises sequencing, beha
control. Therefore, an important focus in the data exchangehin' engineering ig
hnge of object oriented data structures, geometry, kinematics and logic.

“ ]

ferent aspects of engineering information. These datasformats are used on an “g
within their own specifications and are not branched for AML needs.

core of AML is the top-level data format CAEXY CAEX is utilized to interconnec
ent data formats. Therefore, AML has an inherent distributed document architecture.

Figune 1 illustrates the basic AML architectufé and the distribution of topology, geon

kiner

llows
erent
rger
n on
viour

the

combines existing industry data formats that are designed-for the storage and exchgnge

s-is”

t the

etry,

hatics and logic information.
Automation Markup Language
Engineering data
COLLADA
CAEX IEC 62424 Ceo
top level format e
Plant topology
information
e PLCopen XML g
-Celis Behaviour @
*Components Sequencing
-Aftributes Lt ]
=Interfaces
-Relations Further XML standard format
|
*References Further aspects of
enginearing 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.


http://en.wikipedia.org/wiki/Topology
http://en.wikipedia.org/wiki/Geometry
http://en.wikipedia.org/wiki/Kinematics
http://en.wikipedia.org/wiki/Logic
http://en.wikipedia.org/wiki/Logic
https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3
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o |EC 62714-2: Role class libraries

This part specifies additional AML libraries.
o |EC 62714-3: Geometry and kinematics

This part specifies the modelling of geometry and kinematics information.
e |EC 62714-41: Logic

This part specifies the modelling of logics, sequencing, behaviour and control related
information.

Further parts will be added in the future in order to interconnect further data standards to

AML

As Id
focus

format and data exchange would not work.

Clau

Clau

Clau

Clau

Clau

Clau

Clau

Clau

Anneg

Anneg
IEC ¢

on a limited set of sub data formats. Otherwise, it would open up the usage of any

be 1 defines the scope for IEC 62714.

e 2 provides normative references.

e 3 provides terms, definitions and abbreviations.

se 4 defines the conformity to IEC 62714.

be 5 describes general architecture specifications for IEC 62714.

be 6 defines the basic AML libraries.

be 7 describes how to model user-defined data.

e 8 describes extended AML*concepts.

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

x B gives an informative XML representation of the libraries defined in this p4g
2714.

1 Under consideration.

ng as no further parts describe the integration of further standards, it is important to

data

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

Part 1: Architecture and general requirements

1 Scope

This
mark
betw

to the¢ export/import applications of related tools.

This
implg

2 Normative references

The
contg
cited
any g

ben engineering tools for industrial automation and control systems. Its previsions

part of IEC 62714 does not define details of the data exchange procedur
mentation requirements for the import/export tools.

following documents are referred to in the text in,sich a way that some or all of
nt constitutes requirements of this document. For dated references, only the e

mendments) applies.

IEC
and

IEC ¢
syste

ISO/
sche

ISO/IEC 29500-2, Information technology — Document description and processing langu

— Off

IETF
[view

2424:2016, Representation of processccentrol engineering — Requests in P&/ diag
ata exchange between P&ID tools and“"PCE-CAE tools

2714 (all parts), Engineering data exchange format for use in industrial autom
ms engineering — Automation<markup language

PAS 17506, Industrial caitomation systems and integration — COLLADA digital
ma specification for 3D Visualization of industrial data

jice Open XML File Formats — Part 2: Open Packaging Conventions

RFC 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media T
ed 2017-11-13]. Available at <http://www.ietf.org>

IETF
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3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

sl ananas i
IERAA LA

o I\v

3.11
AML
XML |based data exchange format for plant engineering data following IEC 62714,

3.1.2
automation object
physjcal or logical entity in the automated system

Note 1 to entry: An example of an automation object is an automation component, a valve or a signal.

3.1.3
AML|object
data [representation of an automation object with one-of more CAEX RoleRequirementg that
relate¢ to an AML role class

Note 1 to entry: The AML objects are the core elements.of AML. They represent instances and may cpntain
adminjstration items, attributes, interfaces, relations andcreferences.

3.1.4
AML|class
predefined AML object type, either antAML system unit class, AML interface class, AMLU role
clasg or AML attribute type

Note 1 to entry: AML classes are.'stored within AML libraries, AML classes are of type SystemUnitClass,
InterfgceClass, RoleClass or Attribute Type.

Note 2 to entry: AML classes define reusable sample solutions, characterized by attributes, interfacep and
aggreg@ated objects.

Note 3 to entry: AML\classes can be used for multiple instantiations.

Note 4 to entry:( AML classes can be user-defined or standard AML classes.

3.1.5
AML|attribute
CAEX—attributewhith betongs to anm AMEtobjectand s Tetatedto anm attribute defimed—1n an
AML class or AML AttributeType

Note 1 to entry: AML attributes are described as an XML element corresponding to IEC 62424:2016, A.2.4.

3.1.6

AML document

certain AML CAEX document following IEC 62714 (all parts) including all referenced sub
documents

Note 1 to entry: AML documents may be stored as files, but also e.g. as string or data streams.
Note 2 to entry: AML documents contain AML objects and/or user-defined objects.

Note 3 to entry: An AML document may consist of multiple files, with one AML CAEX document as root.
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3.1.7

AML file

certain AML CAEX file following IEC 62714-1 with the extension .aml excluding all referenced
sub files

3.1.8
AML interface
single connection point with a relation to an AML interface class

Note 1 to entry: Interfaces allow the description of relations between objects by the definition of CAEX Internal-
Links. Examples are a signal interface, a device interface or a power interface.

3.1.9
AML{library
librafy containing AML classes

3.1.10
AML|Port
AML |interface with a direct or indirect relation to the standard AML Vinterface class |Port,
allowing to specify nested interfaces

Note 1 to entry: Ports belong to a parent AML object and describe complex interfaces of this object. Ports ¢an be
connefted to each other on a higher abstraction level.

3.1.111
AML|Group
AML |object with a direct or indirect relation to the standard AML role class Group, providjng a
certajin view on AML objects

3.1.12
AML|Facet
AML |object with a direct or indirect relation to the standard AML role class Facet, providjng a
certalin view on AML attributes or interfaces of one AML object

3.1.13
CAEX
neutjal XML based data format

Note 1 to entry: CAEX is @ neutral data format according to IEC 62424:2016, Clause 7, Annex A and Annex [C.

3.1.14
copyl-instance<relation
relation between the instance and the corresponding class where the instance is created by
copy|ng the-¢lass data structures

Note 1 to“ entry: The instance receives a copy of all features and properties of the source AML |[class.
Modifications of the class do not automatically lead to modifications of the instance. Within the instance, class
properties are individualized. Further copies are possible due to the knowledge of the source AML class.

3.1.15

universal unique identifier
uuiD

unique identifier for AML objects

3.1.16
global unique identifier
GUID
implementation of a UUID

Note 1 to entry: Real GUID example: “{AC76BA86-7AD7-1033-7B44-A70000000000}".
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Note 2 to entry: In IEC 62714 (all parts), GUIDs are also presented in a short form such as “GUID1”, “GUID2”,
etc. This serves the readability and acts as a real GUID.

3.1.17
inheritance relation
relation between two AML classes

Note 1 to entry: The derived class inherits all attributes and features of the parent class.

3.1.18
instance
data representation of an individual physical or logical item

Note ] to entry: Instances can be extended, e.g. by aggregated objects or attributes.

3.1.19

topojogy
hierarchical structure of a system, visualizable as object tree

Note 1 to entry: Multiple hierarchies, crossed structures and object networks are included.

3.1.20
plant topology
hierarchical structure of a plant, visualizable as object tree

3.1.211
publish
to mgdel a data structure of an external document for usage within CAEX

Note 1 to entry This allows definition of relations between data structures of independent external documentg.

3.1.22
relatjon
assogiation between CAEX objects

Note 1 to entry: Examples for relations\are parent-child-relations and class-instance-relations.

3.1.23
link
conngction between objects of type CAEX Externallnterface

Note 1 to entry: A link.is modelled by means of CAEX InternalLink.

3.1.24
reference
association between a CAEX InternalElement and externally stored information

3.2 Abbreviations

The abbreviations used in this document are listed in Table 1.
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Table 1 — Abbreviations

AML Automation markup language
CAE Computer aided engineering
CAEX Computer aided engineering eXchange
COLLADA | Collaborative design activity
GUID Global unique identifier

HMI Human machine interface

| Identifier

MES Manufacturing execution system
PLC Programmable logic controller
URL Uniform resource locator

URI Uniform resource identifier
UuIiD Universal unique identifier

XML Extensible markup language

4 (Conformity

To dlaim conformity to this part of IEC 62714 with./respect to the support of AML| the
requirements of Clauses 5, 6, 7 and 8 shall be fulfilled.

5 AML architecture specification

5.1 General

The pentre of AML is the top-levelXdata format CAEX, a neutral data format according to
IEC 62424:2016, Clause 7, Annex A and Annex C, that interconnects established data foimats
for the engineering aspects~for topology, geometry, kinematics, behaviour and sequencing
information. Therefore, a .basic characteristic of AML is an inherent distributed document
archifecture focusing on.the above-mentioned engineering aspects.

Figures are illustrative only. The graphical representation is not normative.

5.2 GeneralyAML architecture

Regdrding the general AML architecture, the following provisions apply:

Plant topology information: The plant topology acts as the top-level data structure of the plant
engineering information and shall be modelled by means of the data format CAEX according
to IEC 62424:2016, Clause 7, Annex A and Annex C. Semantic extensions of CAEX are
described separately. Multiple and crossed hierarchy structures shall be used by means of the
mirror object concept according to IEC 62424:2016, A.2.8.7.

NOTE 1 According to IEC 62424:2016, A.2.8.7, an AML object with a relation to another AML object is called
“mirror object” whereas the related AML object is called “master object”. The mirror object is considered to be
identical to the master object. This enables placing one object instance into different plant hierarchies and thus
allows modelling of complex object networks with crossed structures.

NOTE 2 |IEC 62714 (all parts) does not syntactically modify the CAEX data format. An informative overview and
additional examples regarding the plant topology are provided in A.1.2 and in IEC 62424:2016, Annex D.

Reference and relation information: References and relations shall be stored according to 5.5
and 5.6. Relations between externally stored information shall be stored with CAEX
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mechanisms. If required, the related link partners shall be published in the CAEX plant
topology description by means of CAEX Externalinterfaces. They shall be derived from AML
standard interface classes specified in 6.3.

NOTE 3 References depict links from CAEX objects to externally stored information. An informative overview
about relations is provided in A.1.7. References and publishing of interfaces are described in additional parts of
IEC 62714.

NOTE 4 Relations depict associations between CAEX objects.

Geometry and kinematics information: Geometry and kinematics relevant information shall be
stored using the data format COLLADA™2. COLLADA interfaces that need to be intercon-

nectgd WIthim the top fever format shall be published as CAEX EXternatinterfaces. . |

NOTE|5 IEC 62714 (all parts) does not syntactically modify the COLLADA data format. An overview-examn|ple of
how tq reference COLLADA is provided in A.1.3. Details are specified in IEC 62714-3.

NOTE|6 By means of the COLLADA geometry information of different objects, a complete scene can be derived
automjatically. These files can be referenced from CAEX and can be interlinked using CAEX linking mechanisins.

Logig information: Logic information shall be stored using the data formiat PLCopen XNIL. If
logic|items, e.g. variables or signals, need to be interconnected within the top level format,
they |shall be published as CAEX Externallnterfaces. All items(ef/PLCopen XML tha} are
published within the top level format shall have a unique ID within,PLCopen XML.

NOTE|7 Logic information describes sequences of actions and the jnternal behaviour of objects includipg 1/0
conneftions and logical variables. IEC 62714 does not modify the PL.Copen XML format. An informative overview of
how tq reference logic information is provided in A.1.4. Details are-specified in IEC 62714-4.

Refefencing other data formats: IEC 62714 may be extended in the future by additional parts
spec|fying the integration of further XML ¢«data formats utilizing the AML refenence
mechanisms. Details may be defined in additional parts of IEC 62714.

The pata format AML does not providesgonsistency checks of constraints, attribute values,
relations, references or the semantic’ correctness of the contained data: this ig the
responsibility of the source or targettool or the corresponding import/export application.[AML
only pllows a syntactical proof of the document against the corresponding schemas.

5.3 | Sub document versions and AML superior document information
IEC 62714 is based on-the following document formats:

e CAEX version3.6“as defined in IEC 62424:2016;
e PLCopenXMk-2.0 and 2.0.1;
e CIOLLADA.5.0 as specified in ISO/PAS 17506 and COLLADA 1.4.1;

e AML, ‘standard libraries as specified in this part of IEC 62714 and further parfs of
IEC\62714.

AML integrates CAEX, hence AML acts as superior standard.

NOTE 1 Normative provisions regarding the version information related to AML object instances are defined in
8.7. The storage of tool specific meta information is defined in 5.4.

Hence, the following provisions apply:

e Each AML CAEX document shall store the AML version which this standard follows in the
CAEX element “SuperiorStandardVersion” according to IEC 62424:2016, A.2.2.3.

2 COLLADA is the trademark of a product supplied by the Khronos Group. This information is given for the
convenience of users of this standard and does not constitute an endorsement by IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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The value of this element shall be “AutomationML 2.10” in order to correspond to the
present standard.

Every referenced CAEX document shall follow the same AML version of the root
document. Mixing of documents with different AML versions is explicitly forbidden.

Every referenced external document shall also follow the named schema versions
specified in the above AML version specification. Mixing of external document versions
outside of one AML version specification is explicitly forbidden.

Figure 2 illustrates the XML text for a CAEX document following the AML version 2.10.

SchefnaVersion="3.0" FileName="AutomationML2.10BaseLibraries" xsi:schemalLocation=" |
http:/iwww.dke.de/CAEX CAEX_ClassModel_V.3.0.xsd">
<SuperiorStandardVersion>AutomationML 2.10</SuperiorStandardVersion>

5.4

nce

IEC

Figure 2 — AML document version information

Every AML standard library and every user-defined AML library shall 'define its vefrsion
npmber utilizing the CAEX element “Version”. The syntax of the value of the vefsion
npimber is not defined in this part of IEC 62714.

Iff required, CAEX classes shall define their version number_ utilizing the CAEX element
ersion”. The syntax and semantic of the version number{of-Classes within an AML liprary
i§ not defined in this part of IEC 62714.

ame libraries of different versions are forbidden tode Stored in the same AML file.

DTE 2 This ensures the uniqueness of AML library namesywithin an AML file.

S

N

The creator of an AML document shall ensuresthat only version compatible classeq and
ekternal documents are referenced.

Meta information about the AML source tool

In case of the need of a transfer of user-defined data from a source tool to a destination|tool,
it is hecessary to store information, about the source tool directly into the AML document.

Hende, the following provisions apply:

Alccording to IEC 62424:2016, each AML document shall provide information about the
spurce tool which has written the AML document.

n a data exchange-tfool chain, all participating tools shall store this information in the
CAEX documentin“the same way. Hence, the document may contain information gbout
multiple tools ©f.a data exchange tool chain. A tool may remove the writer informatipn of
other toolsThis can hinder the iterative data exchange with the other tools: hence¢ the
removal of'writer information of other tools is not recommended.

This doeument recommends to use the optional CAEX element SourceObjectinformjation
wlith/its attributes OriginID and SourceObjlD according to IEC 62424:2016, A.2.2J7, in

otder to idnn’rify the source tool of each AMI ﬁhjnhf instance (Infnrnnllzlnr ent,

Externallnterface).

Figure 3 illustrates the required XML text of the required document origin information. The
example shows the source information of the standard libraries provided with this part of
IEC 62714.

<SourceDocumentinformation OriginlD="IEC SC65E WG 9" OriginName="|EC SC65E WG 9"
OriginVersion="2.10.0" LastWritingDate Time="2016-08-25T09:58:00.0Z" OriginProjectID="Automation
Markup Language Standard Library" OriginRelease="2.10.0" OriginVendor="|EC" OriginVendorURL="

www.iec.ch" OriginProjectTitle="Automation Markup Language Standard Libraries"/>
IEC

Figure 3 — XML text of the AML source tool information
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5.5 AML relations specification
5.5.1 General

The focus on objects makes it necessary to define a mechanism to set objects in association
to each other. This part of IEC 62714 distinguishes between two mechanisms to store this
information: references and relations. Subclause 5.5 focuses on relations, whereas 5.6
focuses on references. An informative overview about relations and references is provided in
A.1.7.

5.5.2 Class-instance-relations

Instahces are characterized by a unique identifier and parameter set. The following provisions
apply:
e An AML object shall be modelled as CAEX InternalElement as part of.'@ CAEX In-
stanceHierarchy or of a CAEX SystemUnitClass.

e An AML object may be a singleton without a relation to any SystemUnitClass.
NPTE 1 However, an AML object has a relation to a standard AML role class.

DTE 2 Instances without a relation to the AutomationMLBaseRole are possible but are user-defined objects.
ey are not AML objects.

N

T

Alccording to IEC 62424:2016, A.2.2.7, changes of a source class should lead to al new
version of the class with another name. Within the new class, the full path of the¢ old
version of the class should be stored in the CAEX tag “OldVersion”. Additionally, within the
o[d class, the path to the new version should be sfered in the CAEX tag “NewVersion”
N

DTE 3 This provision supports tracking of changes across’different versions of a class.
5.5.3 Instance-instance-relations

Instapce-instance-relations are relations between two interfaces of arbitrary AML objects.

Regdrding instance-instance-relations, the following provisions apply:

e The Externallnterfaces should be derived directly or indirectly from an AML standard
interface class.

NPDTE 1 The AML standard ‘interface class library is specified in 6.3. The AML interface class defings the
s¢mantic of the interfaceand thus the semantic of the link. A link between interfaces without a referencqg to an
inkerface class has no‘'semantics.

ahy items that have a valid URI. If those nodes are required to be interlinked in CAEX,
they shall be published in CAEX by adding a CAEX Externallnterface to the corresponding
opject-“This Externallnterface shall be derived from the AML standard interface flass
“COLLADAInterface” or one of its derivates.

e CIOLLADA daocuments may be interlinked. The corresponding COLLADA interfaces mF be

NOTE 2 The standard interface class “COLLADAInterface” is specified in 6.3.7. Details are specified in
IEC 62714-3.

e PLCopen XML documents may be interlinked by utilizing corresponding PLCopen XML
interfaces. If PLCopen XML items are required to be interlinked in CAEX, they shall be
published by adding a CAEX Externalinterface to the corresponding object. This Ex-
ternallnterface shall be derived from the AML standard interface class “PLCopen-
XMLlInterface” or one of its derivates.

NOTE 3 The standard interface class “PLCopenXMLInterface” is specified in 6.3.8. Details are specified in
IEC 62714-4.

Figure 4a) describes an example comprising a robot “Rob1” and a PLC “PLC1”, each with one
signal interface that are connected. Figure 4b) depicts this example as an object hierarchy.
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= |IH]| LinkExample
Station
' |E | Station
Start Channel01 [ |E | Rob1 .
Rob 1 O-----O-H s | pLC 1 o Start Internallink
o [B PLC1
reaten - |IE | Board01
- Channel01
IEC IEC
a) Relation as a block diagram b) Relation as an object tree

Figurle 5 and Figure 6 depict the AML representation of the given example. The full-XML text
for the InstanceHierarchy for this example comprising all InternalElements “Station”, “Rpb1”,
“PLC[” and “Board01” including their interfaces is shown below.
NOTE|4 The path strings given in this example (see Figure 4) are reduced with “/.../” jn*order to increage the
readability.
4 IngtanceHierarchy N
= Name LinkExample O
4! InternalElement (
= HName Station . __ ’
=10 GUID1
4 InternalElement )
= Name Rob1 \ ¢
=D GUID2 Y4
4 Externalinterface X
= Name ‘St_ar_t -~ _
= ., UD2start  ~~_
= Ll = RefBaseClagsPath Autcmatinnf.'lLInlerﬁ:gtlassLibf...JSignaIInter!ace
4 InternalElement \ Yo
= Name PLC1 X
=1 GUD3 N
4 InternalElement N
. Externallnterface ¥
= Name Channel01
=1 GUID4Channel01
1| BAN gl = RefBaseClassPath AutomationMLinterfaceClassLib/.../Signalint¢rface
4 InternalLink (1
( 2‘;{ame = RefPartnerSideA = RefPartnerSideB
L - = ._ ‘rT!ardwareLinH GUID4Channel01 GUID2Start
IEC
Figure 5 — Example relation between the objects “PLC1” and “Rob1”
<InstantetHtrerarchy Name="tmkExampte
<InternalElement Name="Station" ID="GUID1">
<InternalElement Name="Rob1" ID="GUID2">
<Externallnterface Name="Start" ID="GUID2Start" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signalinterface"/>
</InternalElement>
<InternalElement Name="PLC1" ID="GUID3">
<InternalElement Name="Board01" ID="GUID4">
i <Externallnterface Name="Channel01" ID="GUID4Channel01" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signalinterface"/>
</InternalElement>
</InternalElement>
<InternalLink Name="HardwareLink1" RefPartnerSideA="GUID4Channel01" RefPartnerSideB="GUID2Start"/>
</InternalElement>
<fInstanceHierarchy>
IEC

Figure 6 — XML text of the example relation between the objects “PLC1” and “Rob1”
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5.5.4 Identification of objects

This document recommends the identification of InternalElements and Externallnterfaces by
means of GUIDs according to RFC 4122. For the comparison of two identifiers, the following
provision applies:

e |If the identifier of an InternalElement or an Externallnterface is a GUID, then two
identifiers shall be identical, when the contained numerical value is identical. Brackets,
braces, dashes or spaces are allowed but shall be irrelevant.

Example without braces: 48d23207-09e0-4104-82fb-344007d2b7f5
Example with braces: { 48d23207-09e0-4104-82fb-344007d2b7f5 }

5.6 | AML document reference specification
5.6.1 General

A ddcument reference serves for the linking between one AML object and one external
document, which may contain e.g. geometry, kinematics or sequence. information.| The
reference mechanism is based on the standard AML interface “ExternalDataConnector” of one
of its|derivatives.

5.6.2 Referencing COLLADA documents

Refefencing COLLADA documents shall be done based onxthe AML standard interface tlass
“COULADAInterface” or one of its derivates. This class-is specified in 6.3.7. Detail§ are
specffied in IEC 62714-3.

5.6.3 Referencing PLCopen XML documents

Refefencing PLCopen XML shall be done based on the AML standard intefface
“PLClopenXMLInterface” or one of its derivates. This class is specified in 6.3.8. Details are
specified in IEC 62714-4.

5.6.4 Referencing additional documents in the scope of IEC 62714 (all parts)

Futune extensions of IEC 62714-“may add additional interface types for referencing addifional
document types. They are specified in separate parts of IEC 62714 and not in the scope of
this part of the series. For these extensions, the following provisions apply:

o |Ifladditional document types have to be added to IEC 62714, they shall be modelled with
aflditional interface classes.

e These additional interfaces shall be modelled as extension of the AML InterfaceClass
library and shall be directly or indirectly derived from the standard interface flass
“bxternalDataConnector”.

o The'storage of references should be done using the same standard attributes provided by
the standard interface classes.

5.6.5 Referencing documents outside of the scope of IEC 62714 (all parts)

If an external document, which is not in the scope of this standard, needs to be referenced by
the AML document (e.g. manuals, instructions or specific engineering results like native
control programs) the following provisions apply:

e A document which is outside of the scope of IEC 62714 shall be modelled by means of a
CAEX InternalElement with a direct or indirect association to the RoleClass “ExternalData”
which is defined in 6.4.12. The referenced RoleClass shall specify the content of the
document. More than one role with content types can be assigned to a document.

NOTE 1 Each document can contain contents of several types, e.g. bill of material and user manual.

NOTE 2 Each document can reference to several files if necessary, e.g. if it splitted in different files.
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o |If a document is language specific, it shall contain a CAEX attribute of type “DocLang”. If a
document contains more than one language, it shall contain an unsorted attribute list as
described in 8.8 with attributes of type “DocLang”.

e Each document shall contain one or more Externalinterfaces which shall be directly or
indirectly derived from the interface class “ExternalDataReference”.

e This Externallnterface shall model the URI to the external document by means of the
predefined CAEX attribute of type “refURI” which is inherited from the AML standard
interface class “ExternalDataConnector”, and shall additionally model the type of the
document by means of the predefined CAEX attribute “MIMEType” of type “MIMEType”
which is inherited from the AML standard interface class “ExternalDataReference”.

Addillional information and an example are provided in A.1.5.

5.6.6] Referencing CAEX attributes to items in external documents

If a CAEX attribute needs to be associated with a related item in an externaltdocument|(e.g.
an ekternal XML document or an Excel document which is outside of\the scope of this
standard), the following provisions apply:

ach reference between a CAEX attribute and an item in an_éexternal document shall be
odelled by a CAEX Externallnterface according to the provisions specified in 5.6.5.

pr each reference between a CAEX attribute and an itemi,in an external document| this
AEX Externallnterface models one additional attribute*of'type “AssociatedExternalValue”
hich has nested attributes.

E
m
F
G
W
The first nested attribute shall mirror the CAEX attribute. This means, that the GUID ¢f the
aftributes parent object, separated by “/” and.thé name of the attribute is modelled ip the
GAEX attribute “RefAttributeType”. The name of this attribute shall be irrelevant] but
uhique among its siblings.
T
d
d
T

he second nested attribute of type “refURI” shall reference the item in the external
bcument. This reference shall be the'same document or a sub-document of the external
bcument that is referenced in the“parent InternalElement defined as described in §.6.5.
he syntax of this reference _isyoutside of the scope of this standard and requines a
referencable external document*element.

flow. The attribute value-shall be “In” if the external attribute is consumed by the GAEX
aftribute (then the gxternal item is leading), or the attribute value shall be “Out” if the
CAEX attribute is feading and the external item consumes the value of the CAEX attripute.
The value “InOut” js forbidden.

e The third nested attribute of type “Direction” shall model the direction of the inforrrgftion

Addifional information and an example are provided in A.1.6.

6 AML base libraries

6.1 General

Clause 6 defines essential AML base libraries with AML base classes needed for the
modelling of core AML concepts. All described attributes are part of the AML standard library
and may be removed after the instantiation if not needed.

NOTE Domain specific libraries are within the scope of further parts of IEC 62714.
6.2 General provisions
Regarding AML base libraries, the following provisions apply:

e All AML objects shall be associated directly or indirectly to the standard role class “Auto-
mationMLBaseRole”.
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e All AML interfaces shall be associated directly or indirectly to the standard interface class
“‘AutomationMLBaselnterface”.

6.3

6.3.1

AML interface class library — AutomationMLInterfaceClassLib

General

The following “AutomationMLInterfaceClassLib” is modelled according to IEC 62424:2016,
Clause 7, Annex A and Annex C. IEC 62714 (all parts) utilizes the CAEX interface concept.

User-defined extensions of this AML library are allowed

lace classes in detail.

as specified in 7.4.

Subclauses 6.3.2 to 6.3.11 specif

Table 2 — Interface classes of the AutomationMLInterfaceClassLib

dard
y the

AML InterfaceClass library

InterfaceClass

Description

i AutomationMLInterfaceClassLib
= »0 AutomationMLBaselnterface
«0 Order
«0 Port
«0 PPRConnector
= o ExternalDataConnector
«0 COLLADAInterface
«0 PLCopenXMLInterface
«0 ExternalDataReference
= «o Communication

«0 Signallnterface

AutomationMLBaselnterface

Abstract interface type

Order Interface for describing
orders

Port Interface for describing and
interconnecting ports

PPRConnector Connector for interlinking

products, resources or
processes

ExternalDataConnector

Generic connector interfg
to external data

ce

COLLADAInterface

Interface to a COLLADA
document

PLCopenXMLInterface

Interface to a PLCopen X
document

ML

ExternalDataReference

Interface to external
documents outside of thg
scope of this standard

Communication

Generic communication
interface

Signalinterface

Generic signal interface

Figune 7 shows_a table view and Figure 8 the XML text of the standard AML Inter
Lib. Subelauses 6.3.2 to 6.3.10 provide detail information about the classes.

Class

face-
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a |InterfaceClassLib
= Name AutomationMLinterfaceClassLib
{} Description Standard Autemation Markup Language Interface Class Library
{3 Version 2100
« InterfaceClass
= Name AutomationMLBaselnterface
4 InterfaceClass
= Hame Order
= RefBaseClassPath AutomationMLBaselnterface
Attribute (1
= Hame = AftributeDataType = RefAttributeType
LI 1 Direction xs:5tring AutomationMLBaseAttributeTypeLib/Direction
| InterfaceClass
—lam Port
= RefBaseClassPath AutomatienMLBaselnterface
! Attribute :
= Name Direction A~
= AttributeDataType xs:string b
= RefAttributeType AutomationMLBaseAttributeTypeLib/Direction N¥
< Constraint \D
= Name Allow edValues v
NominalScaledType
Requiredyalir (2
be Text
1 h
ut
_ | 3 InCut
! Attribute \¢
= Hame Cardinality A
= RefAttributeType AutomationMLBaseAttributeTypeLib/Cardinality
Attribute (2 X
= Namig\/ = AttributeDataType
1 MinOcEL} xs:unsignedint
_ 2:_r.1a§dccur x=:unsignedint
! Attribute N
= Hame < Category
= AﬂributeDﬁta_Ty-pe xs:string
L _| = FtefAtlribtiI»eType AutomationMLBaseAttributeTypelib/Category
4 InterfaceClass O
= Name PPRCAnhactor
L = RefBaseClassPath Aut_umati-:lnr.1LBaseInterface
| InterfaceClass A
= Name g _'Ex'ternalDataCunnectur
= RefBaseCﬂas_sl;ath AutomationMLBaselnterface
! Attribute (17
= Hame = AftributeDataType = RefAttributeType
_ 1 refuRl xs:anylURI AutomationMLBaseAttributeTypelib/refURI
( % InterfaceClass
= Hame COLLADAInterface
1. = RefBaseClassPa.. ExternalDataConnector
. « InterfaceClass
. = Hame PLCopenXMLinterface
' _ = RefBaseClassPa... ExternalDataConnector
« InterfaceClass
= Hame ExternalDataReference
= RelbaseClassPa.. CAermaataConnecion
Attribute
= Hame MIMEType
= AttributeDataType xz:string
Ll || = RefAttributeType AutomationMLBaseAttributeTypelib/MIMEType
« InterfaceClass
= Hame Communication
= RefBaseClassPath AutomationMLBaselnterface
InterfaceClass (1
= Hame = RefBaseClassPath
i L 1 Signalinterface Communication
IEC

Figure 7 — AML basic interface class library
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<InterfaceClassLib Name="AutomationMLInterfaceClassLib"=

<Description=Standard Automation Markup Language Interface Class Library</Description=
=Version=2.10.0</Version=

<InterfaceClass Name="AutomationMLBaselnterface">
=<InterfaceClass Name="Order" RefBaseClassPath="AutomationMLBaselnterface">

i <Aftribute Name="Direction" AttributeDataType="xs:string" RefAttribute Type="AutomationMLBaseAttribute TypeLib/Direction"/>
</InterfaceClass=>

<InterfaceClass Name="Port" RefBaseClassPath="AutomationMLBaselnterface"=

=Aftribute Name="Direction" AttributeDataType="xs:string" RefAttributeType="AutomationMLBaseAttribute TypelLib/Direction"=
fConstraint MName="AllowedValues"=

i =NominalScaledType=
<RequiredValue=In</RequiredValue>
<RequiredValue=0ut=/RequiredValue=
. i <RequiredValue=InOut</RequiredValue=
_=/NominalScaledType=

</Constraint=

[Attribute=

Aftribute Name="Cardinality" RefAttribute Type="AutomationMLBaseAftribute TypeLib/Cardinality">
=Aftribute Name="MinOccur" AttributeDataType="xs:unsignedint"/>

<Aftribute Name="MaxOccur" AttributeDataType="xs:unsignedint"/>
[Attribute=

Aftribute Name="Category" AttributeData Type="xs:string" RefAttribute Type="AutomationMLBaseAttributeTypelib/Category”
</IpterfaceClass=

<InferfaceClass Name="PPRConnector" RefBaseClassPath="AutomationMLBaselnterface"/=
<IferfaceClass Name="ExternalDataConnector" RefBaseClassPath="AutomationMLBaselnterface"x

Attribute Name="refURI" AttributeDataType="xs.anyURI" RefAttribute Type="AutomationMLBaseAltributeTypeLib/refURI"/=
InterfaceClass Name="COLLADAInterface" RefBaseClassPath="ExternalDataConnector"/>
InterfaceClass Name="PLCopenXMLInterface" RefBaseClassPath="ExternalDataConnector}/>
InterfaceClass Name="ExternalDataReference" RefBaseClassPath="ExternalDataCofnector"=

<Attribute Name="MIMEType" AttributeDataType="xs:string" RefAttribute Type="AutomationMLBaseAtftribute TypeLib/MIME Type"/=
f/InterfaceClass=

</IpterfaceClass=
<l

W

ferfaceClass Name="Communication" RefBaseClassPath="AutomationMLBaselnterface"=

i fInterfaceClass Mame="Signallnterface" RefBaseClassPath="Communigation"/>
</ipterfaceClass=

</ntgrfaceClass=
</InterfgceClassLib=

IEC

Figure 8 — XML description of the”AML basic interface class library

6.3.2 InterfaceClass AutomationMLBaselnterface

Tabl¢ 3 specifies the interface class-*AutomationMLBaselnterface”.

Table 3 <InterfaceClass AutomationMLBaselnterface

¢lass name AutomationMLBaselnterface
Description The'interface class “AutomationMLBaselnterface” is a basic abstract interface type and
P shall be used as parent for the description of all AML interface classes.

Plarent class None

e f‘or Sz AutomationMLInterfaceClassLib/AutomationMLBaselnterface
TeIcreiive

Attributes None

6.3.3 InterfaceClass Order

Table 4 specifies the interface class “Order”.
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Table 4 — InterfaceClass Order

Class name

Order

Description

The interface class “Order” is an abstract class that shall be used for the description of
orders, e.g. a successor or a predecessor.

Parent class

AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Path for element
refe oaneco.

AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Order

Attriputes

Name: Direction
RefAttributeType: AutomationMLBaseAttributeTypeLib/Direction
Semantics: see 6.5.2

6.3.4 InterfaceClass Port

Table 5 specifies the role class “Port”.

Table 5 — Optional attributes for AML Port.interfaces

Class name

Port

Pescription

The interface class “Port” is an interface.type for interfaces that contain a number of
nested interfaces and allows describing«complex interfaces in this way. AML Port
interfaces shall reference this interface, class. Details and examples are specified in §.2.

Rarent class

AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Path for element
reference

AutomationMLInterface€lassLib/AutomationMLBaselnterface/Port

Attributes

Name: Direction
RefAttributeType: AutomationMLBaseAttributeTypeLib/Direction

Semantics:"see 6.5.2

NameCardinality
RefAttributeType: AutomationMLBaseAttributeTypeLib/Cardinality

Semantics: see 6.5.2

Name: Category
RefAttributeType: AutomationMLBaseAttributeTypeLib/Category

Semantics: see 6.5.2

6.3.5 InterfaceClass PPRConnector

Table 6 specifies the interface class “PPRConnector”.
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Table 6 — InterfaceClass PPRConnector

Class name

PPRConnector

Description

The interface class “PPRConnector” shall be used in order to provide a relation between
resources, products and processes. See A.2.5 for more information.

Parent class

AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Path for element
reference

AutomationMLInterfaceClassLib/AutomationMLBaselnterface/PPRConnector

Attributes

6.3.6 InterfaceClass ExternalDataConnector

Tabl¢ 7 specifies the interface class “ExternalDataConnector”.

Table 7 — InterfaceClass ExternalDataConnector

Class name

ExternalDataConnector

Description

The interface class “ExternalDataConnector” is.a\basic abstract interface type and shall
be used for the description of connector interfaees referencing external documents. The
classes “COLLADAInterface” and “PLCopenXMLInterface” are derived from this clas$. All
existing and future connector classes shall,be derived directly or indirectly from this
class.

Rarent class

AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Path for element
reference

AutomationMLInterfaceClassLib/AutomationMLBaselnterface/ExternalDataConnectof

Attributes

Name: refURI
RefAttributeType: AutomationMLBaseAttributeTypeLib/refURI

Semantics: see 6.5.2

6.3.7 InterfaceClass COLLADAInterface

Tablg¢ 8 specifies
IEC 6¢2714-3(

the interface class “COLLADAInterface”. Details are specified in

Table 8 — InterfaceClass COLLADAInterface

Class name

COLLADAInterface

Description

The interface class “COLLADAInterface” shall be used in order to reference external
COLLADA documents and to publish interfaces that are defined inside an external
COLLADA document. Details are specified in IEC 62714-3.

Parent class

AutomationMLInterfaceClassLib/AutomationMLBaselnterface/ExternalDataConnector

Path for element
reference

AutomationMLInterfaceClassLib/AutomationMLBaselnterface/
ExternalDataConnector/COLLADAInterface

Attributes

None
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6.3.8 InterfaceClass PLCopenXMLInterface

Table 9 specifies the interface class “PLCopenXMLInterface”. Details are specified in
IEC 62714-4.

Table 9 — InterfaceClass PLCopenXMLInterface

Class name PLCopenXMLInterface

The interface class “PLCopenXMLInterface” shall be used in order to reference external
Description PLCopen XML documents or to publish signals or variables that are defined inside of a
PLCopen XML logic description. Details are specified in IEC 62714-4.

Plarent class AutomationMLInterfaceClassLib/AutomationMLBaselnterface/ExternalDataConnector

Path for element AutomationMLInterfaceClassLib/AutomationMLBaselnterface/
reference ExternalDataConnector/PLCopenXMLInterface

Attributes None

6.3.9 InterfaceClass ExternalDataReference

Tabl¢ 10 specifies the interface class “ExternalDataReference”. Details are specified in 5]6.5.

Table 10 — InterfaceClass ExtérnalDataReference

Class name ExternalDataReference

bescription The interface class “ExternalDataReference” shall be used in order to reference extgrnal
documents out of the scope of'AML. Details are specified in 5.6.5.

Rarent class AutomationMLInterfaceC€lassLib/AutomationMLBaselnterface/ExternalDataConnectof

Path for element AutomationMLInterfaceClassLib/AutomationMLBaselnterface/
reference ExternalDataConnector/ExternalDataReference

Name: MIMEType
Attributes RefAttributeType: AutomationMLBaseAttributeTypeLib/MIMEType

Semantics: see 6.5.2

6.3.10 InterfaceClass Communication

Tabler, M specifies the interface class “Communication”.
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Table 11 — InterfaceClass Communication

Class name Communication

The interface class “Communication” is an abstract interface type and shall be used
Description for the description of communication related interfaces. Further communication re-
lated classes shall be directly or indirectly derived from this class.

Parent class AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Path for element

AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Communication
reference

Attributes None

6.3.11 InterfaceClass Signalinterface

Tabl¢ 12 specifies the interface class “Signallnterface”.

Table 12 — InterfaceClass Signalinterface

C¢lass name Signallnterface

The interface class “Signalinterface” shall berused for modelling signals. This interfad
Description type is configurable and allows description-efidigital and analog inputs and outputs as
well as configurable inputs-outputs. An example is described in Figure 4.

[

Parent class AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Communication

Path for element AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Communication/
reference Signalinterface

Attributes None

6.4 | AML basic role class library — AutomationMLBaseRoleClassLib
6.4.1 General

Subdause 6.4 defines an AML base library of essential standard role classes required fgr the
modglling of core\AML concepts. A role is a class that describes an abstract functionality
withqut defining/the underlying technical implementation.

A rmle (' can be associated to a SystemUnitClass by means of its CGAEX
SupportedRoIeCIass(es) Thls |nd|cates that the class is abIe to support the refer nced
role(s)- oteCtasses . d—Fhe—Mappine e provides a
mapping between role attrlbutes and mterfaces and SystemUthIass attributes and
interfaces. Once a SystemUnitClass is instantiated, the related InternalElement holds this
information. However, this does not indicate that the instance actually plays all roles within its
individual context.

CAEX RoleRequirements model the actual or requested roles of a CAEX InternalElement.
Multiple RoleRequirements are supported. The actual role(s) are referenced, and
requirements of the individual instance concerning the role are modelled within the
RoleRequirement. The MappingObject allows mapping attributes and interfaces between the
role class and the InternalElement, if required.

While associating a role class to an AML object, this AML object gets a semantic. Example
role classes are a “Resource” or a “Robot”. Additional libraries are described in IEC 62714-2.
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All described attributes are part of the AML standard library and may be removed after
instantiation if not needed.

Each AML object and each user-defined role class shall have a direct or indirect reference to
one of the roles in this AML library. If a certain role is too specific, the next parent should be
referenced. Figure 9 to Figure 11 present the standard basic RoleClass as object tree, as
XML table, and as XML text. Details of each role class are given in 6.4.2 to 6.4.12.

= [ AutomationMLBaseRoleClassLib
=] AutomationMLBaseRole
[RL| Group
Facet
Resource
Product
Process

= Structure
ProductStructure

ProcessStructure
ResourceStructure

ExternalData

IEC

Figure 9 — AML basic role class library
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4 RoleClassLib
= Name AutomationMLBaseRoleClassLib
{} Description Automation Markup Language base role class library
{} Version 2.10.0
4 RoleClass
= Name AutomaticnMLBazeRole
4 RoleClass
= Name Group
= RefBaseClazsPath AutomaticnMLBazeRole
Attribute
= Name AszsociatedFacet
=—AttributeBatafypexasifng "
_ J = RefAttributeType AutomationMLBaseAttributeTypelib/AssosialefFacet
« RoleClass
= Hame Facet
_ = RefBaseClassPath AutomationMLBaseRols
4 RoleClass
= Hame Resource
L = RefBaseClassPath AutomationMLBaseRols
4 RoleClass
= Hame Product
L = RefBaseClassPath AutomationMLBaseRole
4 RoleClass
= Hame Process
_ = RefBaseClassPath AutomationMLBaseRole
4 RoleClass
= Hame Structure
= RefBaseClassPath AutomationMbBaseRole
RoleClags (2 )
= Name = RefBaseClassPath
1 |ProdbctStructure Structure
2 PracessStructure Structure
_ % :Resuurcestru cture Structure
4 RoleClass
= Name ExternalData
|4 | = RefBaseClazsPath AutomaticnMLBazeRole
AN\ IEC
Figure 10 — AutomationMLBaseRoleClassLib
<Role(JassLib Name="AutomationMkBaseRoleClassLib">
<Dedcription>Automation Markup-Language base role class library</Description>
<Vergion>2.10.0</Version>
<Rolg¢Class Name="AutomationMLBaseRole">
<RoleClass Name=)Group" RefBaseClassPath="AutomationMLBaseRole">
Attribute Narme='AssociatedFacet" AttributeDataType="xs:string" RefAttribute Type="AutomationMLBaseAttribute TypeLib/Associatedffacet"/>
</RoleClass>
<HoleClass Name="Facet" RefBaseClassPath="AutomationMLBaseRole"/>
<HoleClass Name="Resource" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name="Product" RefBaseClassPath="AutomationMLBaseRole"/>
<Role€lass Name="Process" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name="Structure" RefBaseClassPath="AutomationMLBaseRole">
<RoleClass Name="ProductStructure” RefBaseClassPath="Structure"/>
<RoleClass Name="ProcessStructure” RefBaseClassPath="Structure"/>
<RoleClass Name="ResourceStructure" RefBaseClassPath="Structure"/>
</RoleClass>
<RoleClass Name="ExternalData" RefBaseClassPath="AutomationMLBaseRole"/>
</RoleClass>
</RoleClassLib>
IEC

Figure 11 — XML text of the AutomationMLBaseRoleClassLib

6.4.2 RoleClass AutomationMLBaseRole

Table 13 specifies the role class “AutomationMLBaseRole”.
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Table 13 — RoleClass AutomationMLBaseRole

Class name

AutomationMLBaseRole

Description

The role class “AutomationMLBaseRole” is a basic abstract role type and the base class
for all standard or user-defined role classes.

Parent class

None

Path for element
reference

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

IAttributes

None

6.4.3 RoleClass Group

Tabl¢ 14 specifies the role class “Group”.

Table 14 — RoleClass Group

Glass name

Group

Description

The role class “Group” is a role type for objects that serve for the grouping of mirror
objects that belong together from a certain engineering perspective. AML Group objedts
shall reference this role. Details and examplés are specified in 8.4.

Pprent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Path for element
reference

AutomationMLBaseRoleClasskLib/AutomationMLBaseRole/Group

Attributes

Name: AssociatedFacet
RefAttributeType: AutomationMLBaseAttributeTypeLib/AssociatedFacet

Semantics: see-6:5.2

6.4.4 RoleClass Facet

Tabl¢ 15 specifies the role class “Facet”.

Table 15 — RoleClass Facet

Glass.name

Facet

The role class “Facet” is a role type for objects that serve as sub-view on attributes o

Description

interfaces of an AML object. AML Facet objects shall reference this role. Details and
examples are specified in 8.3.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Path for element
reference

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Facet

Attributes

None

6.4.5 RoleClass Resource

Table 16 specifies the role class “Resource”.
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Table 16 — RoleClass Resource

Class name Resource

The role class “Resource” is a basic abstract role type and the base class for all AML
resource roles. It describes plants, equipment or other production resources. AML

e e resource objects shall directly or indirectly reference this role. Examples are specified in
A.2.5.
Parent class AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Path for element . . .
. AutomationMl BaseRoleClasslib/AutomationMlL.BaseRole/Resource

Attributes None

Addifionally, if required, AML resource objects shall have a CAEX" Externallntefface
“PPRConnector” to create relations to products and processes (see 6.3.5).

6.4.6 RoleClass Product

Tablg 17 specifies the role class “Product”.

Table 17 — RoleClass Product

Class name Product

The role class “Product” is a basic<abstract role type and the base class for all AML
Description product roles. It describes produgts, product parts or product related materials that afe

processed in the described plant. AML product objects shall directly or indirectly
reference this role. Examples are specified in A.2.5.

Farent class AutomationMLBaseRoleClassLib/AutomationMLBaseRole

LI T S AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Product
reference

Attributes Non€&

Addifionally, if\required, AML product objects shall have a CAEX Externallnterface “PPRCon-
nect@r” to create relations to resources and processes (see 6.3.5).

6.4.7 RoleClass Process

Table 18 specifies the role class “Process”.
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Table 18 — RoleClass Process

Class name

Process

Description

The role class “Process” is a basic abstract role type and the base class for all AML
process roles. It describes production related processes. AML process objects shall
directly or indirectly reference this role. Examples are specified in A.2.5.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Path for element
reference

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Process

Attributes

None

Addifionally, if required, AML process objects shall have a CAEX - Externalintefface

“PPRConnector” to create relations to products and resources (see 6.3.5).

6.4.8 RoleClass Structure

Tablg 19 specifies the role class “Structure”.

Table 19 — RoleClass Structure

Class name

Structure

Pescription

The role class “Structure” is a basic abstract role type for objects that serve as structure
elements in the plant hierarchy, e.g.\a folder, a site or a manufacturing line. AML
structure objects shall directly orjindirectly reference this role.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Path for element
reference

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure

Attributes

None

6.4.9 RoleClass ProductStructure

Tabl¢ 20 specifies the role class “ProductStructure”.

Table 20 — RoleClass ProductStructure

Class name

ProductStructure

Description

The role class “ProductStructure” is an abstract role type for a product oriented object
hierarchy. AML product structure objects shall directly or indirectly reference this role.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure

Path for element
reference

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure/ ProductStructure

Attributes

None
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6.4.10 RoleClass ProcessStructure

Table 21 specifies the role class “ProcessStructure”.

Table 21 — RoleClass ProcessStructure

Class name

ProcessStructure

Description

The role class “ProcessStructure” is an abstract role type for a process oriented object
hierarchy. AML process structure objects shall directly or indirectly reference this role.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure

Path for element
reference

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure/ ProcessStructufe

Attributes

None

6.4.11 RoleClass ResourceStructure

Table 22 specifies the role class “ResourceStructure”.

Table 22 — RoleClass ResourceStructure

Class name

ResourceStructure

Description

The role class “ResourceStructure” is;an abstract role type for a resource oriented opject
hierarchy. AML resource structureiobjects shall directly or indirectly reference this rqle.

Rarent class

AutomationMLBaseRoleClasskib/AutomationMLBaseRole/Structure

Path for element
reference

AutomationMLBasgeRoleClassLib/AutomationMLBaseRole/Structure/ ResourceStructlire

Attributes

None

6.4.12 RoleClass! ExternalData

Tablg 23 specifies the role class “ExternalData”.

Table 23 — RoleClass ExternalData

o3|
srassHame

ot IPat
=Xte R aroata

Description

The role class “ExternalData” is an abstract role type for a document type and the base
class for all document type roles. It describes different document types. AML document
objects shall directly or indirectly reference this role. Examples are specified in A.1.5.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Path for element
reference

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/ExternalData

Attributes

None
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6.5 AML basic attribute type library
6.5.1 General

Subclause 6.5 defines AML basic attribute types, required by the standard AML classes
defined in 6.3 and 6.4. Figure 12 and Figure 13 present the standard basic attribute type
library as XML table and as XML text. Details of each attribute type are given in 6.5.2.

4 AttributeTypeLib
= Name AutomationMLBazeAtiributeTypelib
{3} Description Standard Automation Markup Language Aftribute Type Library
{} Version 2.10.0
« AttributeType
= Name Direction o
= AttributeDataType xs:string &
« Constraint
= Name Allowedvalues Q
Nominal5caledType :
RequiredValue (> A
Abe [Tt
1n
2 Out
_ _ 3 IOt
& AttributeType \
= Name Cardinality J
! Attribute (2 -
= Name S ,-=_ AttributeDataType
1 MinCeccur X xs:unsignedint
_ _ 2 MEXDCCHF_ ) xs:unsignedint
- AttributeType N
= Name Ca-t:.aﬁu'ry
_ = AttributeDataType:xs—:-string
« AttributeType O
= Name S refUrRl
_ = Attributeba-taType xzanyURI
& AttributeType ~
= Name AszsociatedFacet
_ = -AtiributeDataTyrpe *=2:=tring
& AttributeType N\
_ = Name ListType
- AttributeT{.rpe.
_ = Name OrderedLisfType
- Attribut.e'—l"_.rile
= Name LocalizedAttribute
L) = AttributeDataType xs:string
e ﬂtiributeT'_.rpe
= Al FEsrrEtedErtETTa Y aine
Attribute (2
= Hame = RefAttributeType
1 refCAEXAttribute
2 [refURl AutomationMLBaseattribute Typelibire fURI
_ 3 Direction AutomationMLBaseAttributeTypelibiDirection
& AttributeType
= Name WIMEType
_ = AttributeDataType x=:string
& AttributeType
= Name DoclLang
_ _ = AttributeDataType xs:string
IEC

Figure 12 — AML basic attribute type library
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<Attribute TypelLib Name="AutomationMLBaseAttributeTypeLib">
<Description>Standard Automation Markup Language Attribute Type Library</Description>
<Version>2.10.0</Version>
<Attribute Type Name="Direction" AttributeDataType="xs:string">
<Constraint Name="AllowedValues">
<NominalScaledType>
<RequiredValue>In</RequiredValue>
<RequiredValue>Out</RequiredValue>
<RequiredValue>InOut</RequiredValue>
</NominalScaledType>
</Constraint>
</AttributeType>
<AftributeType Name="Cardinality">
<Aftribute Name="MinOccur" AttributeDataType="xs:unsignedint"/>
<Attribute Name="MaxOccur" AttributeDataType="xs:unsignedInt"/>
</Attribute Type>
<Attribute Type Name="Category" AttributeDataType="xs:string"/>
<AttributeType Name="refURI" AttributeDataType="xs:anyURI"/>
<AftributeType Name="AssociatedFacet" AttributeDataType="xs:string"/>
<AftributeType Name="ListType"/>
<AttributeType Name="OrderedListType"/>
<Attribute Type Name="LocalizedAttribute" AttributeDataType="xs:string"}/*
<Attribute Type Name="AssociatedExternalValue">
<Attribute Name="refCAEXAttribute"/>
<Attribute Name="refURI" RefAttribute Type="AutomationMLBaseAttributeTypeLib/refURI"/>
<Aftribute Name="Direction" RefAttribute Type="AutomationMLBaseAttribute TypeLib/Direction|
</AttributeType>
<Attribute Type Name="MIMEType" AttributeDataTyp&z"xs:string"/>
<Attribute Type Name="DoclLang" AttributeData Type="xs:string"/>
Attribute TypeLib>

—

>

<

—

IEC

Figure 13 — XML text of the AutomationMLBaseAttributeTypeLib

6.5.2 Attributes of the AutomationMLBaseAttributeTypeLib

Tablg 24 specifies the attribute types of the AutomationMLBaseAttributeTypelLib.

Table 24 - Attribute Types of the AutomationMLBaseAttributeTypeLib

Atfribute name Semantics

This attribute shall be used to describe a direction of a CAEX interface, e.g. of a sigrjal or
of an interface. Allowed values: “In”, “Out” or “InOut”.

CAEX Interfaces using this attribute follow the following provisions:

. Interfaces with the direction “In” shall only be connected to interfaces with the
direction “Out” or “InOut”.

. Interfaces with the direction “Out” shall only be connected to interfaces with the
direction “In” or “InOut”.

This information can be used e.g. in order to prove the validity of a connection.

Direction Examples:

e Direction = “Out” (e.g. a plug)
. Direction = “In” (e.g. a socket)
. Direction = “InOut”

NOTE The validity of those connections is outside the scope of IEC 62714, but is a tool
functionality.

AttributeDataType: xs:string
Path: AutomationMLBaseAttributeTypeLib/Direction
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Attribute name

Semantics

Card

inality

This attribute belongs to a CAEX Externallnterface and shall be used to describe the
allowed maximum and minimum numbers of connections from/to this interface.

The attribute Cardinality itself is a complex attribute and shall not have a value. The
corresponding sub-attributes are described in Table 25.

AttributeDataType: This attribute has no AttributeDataType since the attribute has no
value.

Path: AutomationMLBaseAttributeTypeLib/Cardinality

This _attribute belongs to a CAEX Externallnterface and describes the category of this

Cate

gory

interface. The value of this attribute is user-defined. Only interface classes with the game
category value are allowed to be connected. This standard does not predefine catggory
values.

Example: Category = “MaterialFlow”.

AttributeDataType: xs:string
Path: AutomationMLBaseAttributeTypeLib/Category

refU

RI

This attribute shall be used in order to store a path to an extérnal document.

AttributeDataType: xs:anyURI
Path: AutomationMLBaseAttributeTypeLib/refURI

Assdg

ciatedFacet

The attribute “AssociatedFacet” shall be used for the definition of the name of a re|ated
Facet. The Facet concept is described in 8.3,

Example: AssociatedFacet = “PLCFacet”.
AttributeDataType: xs:string
Path: AutomationMLBaseAttributeTypgelib/AssociatedFacet

The attribute “ListType” shall becused for attributes that contain an unsorted list of
attributes. The concept is described in A.2.7.

ListTlype
AttributeDataType: empty
Path: AutomationMLBaseAttributeTypeLib/ListType
The attribute “OrderedListType” shall be used for attributes that contain a sorted list ¢f
attributes. The-concept is described in A.2.7.
OrdgredListType

AttributeDataType: empty
Pathi. AutomationMLBaseAttributeTypeLib/OrderedListType

Loca

lizedAttribute

The attribute “LocalizedAttribute” shall be used for sub-attributes describing a languape
alternative of its parent attribute. The language according to RFC 5646 shall be used|as
name of the attribute. The concept is described in A.2.6.

AttributeDataType: xs:string
Path: AutomationMLBaseAttributeTypelLib/LocalizedAttribute

The AssociatedValue contains nested attributes which allow to interconnect a JAEX

AssociatedValue

attribute 10 an 1tem In an external document. 'he concept Is described in A.T.6.

The attribute AssociatedValue itself is a complex attribute and shall not have a value. The
corresponding sub-attributes are described in Table 26.

AttributeDataType: This attribute has no AttributeDataType since the attribute has no
value.

Parent: AutomationMLBaseAttributeTypeLib

Path: AutomationMLBaseAttributeTypeLib/AssociatedValue
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Attribute name Semantics
The MIMEType describes the MIMEType of a referenced document.
The attribute shall have values according to RFC 2046.
Examples:
MIMEType MIMEType = “application/pdf” — this means that this document is of file type pdf.
MIMEType = “application/xml” — this means that this document is of type xml.
AttributeDataType: xs:string
Parent: AutomationMLBaseAttributeTypeLib
Path: AutomationMLBaseAttributeTypeLib/MIMEType
The DoclLang describes the language of a referenced document.
The attribute shall have a value according to RFC 5646.
Docllang Example: DocLang = “fr-FR”, “en-US”, “de-DE” — This means|that this document |is in
French, American English or German language valid in Frange, US or Germany.
AttributeDataType: xs:string
Parent: AutomationMLBaseAttributeTypeLib
Path: AutomationMLBaseAttributeTypelLib/DoclLang
Table 25 — Sub-attributes of thetattribute “Cardinality”
Attribute AttributeDataType Description Example
MinQccur xs:unsignedint The MinOccur value describes the | MinOccur = 1
minimum possible number of ) )
conpgstions to or from the This means that this Port
cofrésponding interface class. should be connected with a
minimum one other Port.
The attribute shall have values
greater than or equal to 0.
MaxQccur xs:unsignedint The MaxOccur describes the MaxOccur = 3
maximum possible number of ) )
connections to or from the This means that thls.Port cgn
corresponding interface class. only be connected with a
The attribute shall have values maximum of three other porfts.
greater than or equal to Min-
Occur, or 0 which means infinite.
Table 26 — Sub-attributes of the attribute “AssociatedValue”
Attribute RefAttributeType Description Example |
refCAEXAttribute <GUID/attName> This attribute mirrors the CAEX refCAEXAttribute=
attribute that should be interlinked GUID1/Temperatur
with another item in an external
document. This attribute has no
value.
refURI AutomationMLBase- See refURI in Table 24
AttributeTypeLib/refURI
Direction AutomationMLBase- See Direction in Table 24
AttributeTypelLib/Direction



https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3

IEC 62714-1:2018 © IEC 2018 -39 -

7 Modelling of user-defined data

7.1 General

Clause 7 describes how user-defined data may be modelled in AML. Modelling of specific
user-defined data is a core concept of AML. User-defined data are those CAEX
SystemUnitClasses, CAEX AttributeTypes, CAEX InterfaceClasses and CAEX RoleClasses
which are not predefined by IEC 62714 (all parts). The AML top-level data format CAEX
provides mechanisms for modelling of user-defined data.

In order to allow the exchange of user-defined data, user specific agreements and
functjonality might therefore be required which are not part of IEC 62714 (all parts). Source
engineering tool specific meta information described in 5.4 supports those functionalities.

AML lallows defining a relation between user-defined data and standard data by.means qf the
Role|Concept, the Attribute Library Concept or standard CAEX mappings~These congepts
ease|the automatic interpretation of user-defined classes, attribute types and.attributes.

7.2 User-defined attributes

AttriQutes defined in IEC 62714 (all parts) are AML standard attributes. Attributes which are
not defined in IEC 62714 (all parts) are user-defined attributes, “All attributes are stored in the
samg way as CAEX Attributes.

Regdrding user-defined attributes, the following provisians apply:

e CAEX Attributes shall be stored in AML acecoerding to the CAEX Attribute definitipn in
IEC 62424:2016, A.2.4.

o Iflunits are required, user-defined attributes  shall base on the same unit system. Thig part
of IEC 62714 does not define a unit system.

It|is suggested to use Sl units accefding to ISO 80000-1. For units regarding informjation
technology, it is suggested to use [EC 60027.

Figure 14 gives an example of @tuser-defined object “Object01” with a user-defined attrjbute
“Length”.

| InstgnceHierarchy

¥ Name UserDeﬁnedAﬂ[ihﬁls;Example
4 InternalElement (y

Name Bnjectot

1D/) SGUID1

<InstanceHierarchy Name="UserDefinedAttributesExample"=
<InternalElement Name="Object01" ID="GUID1">
<Attribute Name="Length" AttributeDataType="xs:string" Unit§"m"/>

Atfribute
— </InternalElement>
: = Name Length </InstanceHierarchy>
) = AttributeDataType x=s:string
L LIRS = Unit m

IEC

Figure 14 — Example of a user-defined attribute

7.3 User-defined AttributeTypes
Regarding user-defined AttributeTypes, the following provisions apply:

e User-defined AttributeTypes shall be stored in AML according to the CAEX AttributeType
definition in IEC 62424:2016, A.2.5.

e AttributeTypeLibraries are recommended to model user specific, company specific, region
specific, country specific, etc. or normative international standards with respect to attribute
semantics, related to todays or future attribute standards. This is the basis for the storage
of agreed attribute semantics and enables independence from language and naming
conventions.
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EXAMPLE: Figure 15 and Figure 16 illustrate the definition of user-defined AttributeTypes.

e The AttributeTypelLibrary “MyAttributeTypelLibrary” contains the AttributeTypes “Height”,
“Width” and “Length”.

e The InternalElement “Station” has 3 attributes referencing the user-defined Attribute types.

NOTE The Attribute Type library concept allows to name object attributes different to the AttributeType. This
enables independence from language and naming conventions.

4 InstanceHierarchy
= Name MyHierarchy
4 InternalElement
= Name Station
= 1D GUIDT

4 InternalElement

= Name Robot_1

= 1D GuID2

- Attribute (-

= Name = RefAttributeType

1 Hohe MyAttributeTypeLibrary/Height
2 Breite MyAttributeTypeLibrary/\Width \
3 Léange MyAttributeTypeLibrary/Length

4 AttributeTypelLib
= Name MyAttributeTypeLibrary
! AttributeType
= Name = Attr.. = Unit
1 Height xs:double m
2 Width xs:double m

3 |Length  xs:double m
IEC

Figure 15 — Examples for user-defined AttributeTypes

<InstanceHierarchy Name="MyHierarchy*>
| <InternalElement Name="Station" ID<"GUID1">
<InternalElement Name="Robat:1" ID="GUID2">
<Attribute Name="Hohe", RefAtiribute Type="MyAttribute TypeLibrary/Height"/>
<Attribute Name="Breite"“ RefAttribute Type="MyAttribute TypeLibrary/Width"/>
| <Atftribute Name="Lé&nge" RefAttribute Type="MyAttribute TypeLibrary/Length"/>
</InternalElement>
</InternalElement>

<AttributeTypeLib Name="MyAttributeTypeLibrary">
<Afttribute Type Name="Height" AttributeDataType="xs:double" Unit="m"/>
<Attribute Type Name="Width" AttributeDataType="xs:double" Unit="m"/>
<AttriguteType Name="Length" AttributeDataType="xs:double" Unit="m"/>

</Attribute TvpeLib> .

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

7.4 User-defined InterfaceClasses

All InterfaceClasses defined in IEC 62714 (all parts) are standard AML interface classes. All
InterfaceClasses not defined in IEC 62714 (all parts) are user-defined InterfaceClasses.

Regarding user-defined InterfaceClasses, the following provisions apply:

e All user-defined InterfaceClasses shall be stored according to the CAEX InterfaceClass
definition in IEC 62424:2016, A.2.6.

NOTE User-defined and standard AML interface classes are stored in the same way as CAEX
InterfaceClasses.

e In order to ensure algorithmic interpretability of the semantic of user-defined
InterfaceClasses, they shall be derived from AML interface classes.

Figure 17 and Figure 18 show an example of a user-defined class “MyDigitallnput” which is
derived from the AML InterfaceClass “Signallnterface”. The inheritance relations between the
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InterfaceClass “MyDigitallnput” and the standard AML InterfaceClass “Signallnterface” allows
the automatic identification of the user-defined class as a digital input interface. The
user-defined attributes are set properly. In this example, the user-defined attributes are out of
the scope of this part of IEC 62714.

NOTE This example uses a reduced notation of the path for increased readability. In real applications, the path is

provid

ed completely.

4 InterfaceClassLib
= Hame UserDefinedClassLib
4 InterfaceClass

=Inter
<In|

M

7.5
All R

= Name My Digiglinput
= RefBaseClassPath AutomationMLinterfaceClassLib/.. /Signalinterface
{} Version 1.0
Attribute (- o)
= Name = AttributeDataType {} Value.| '
1 [Type wa:atring Digital P
2 |Direction |»x=:=string In '
3 Enabled ==:boclean -t[T.rE.:

IEC

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

faceClassLib Name="UserDefinedClassLib"=

terfaceClass Mame="NMyDigitallnput” RefBaseClassPath="AutopatiohMLInterfaceClassLib/.../Signallnterfs

FVersion=1.0=/Nersion>

cAttribute Name="Type" AttributeDataType="xs:string">
<Malue=Digital<Nalue=

lAttribute

cAttribute Name="Direction” AttributeDataType="xg:string">
<Malue=ln=MNalue:=

clAttributes

cAttribute Mame="Enabled" AttributeDataly@pe="xs boolean">
<Malue=true=/MNalue>

Attribute=

fInterfaceClass:=

Figure 18 — XML code of the example of a user-defined InterfaceClass
in a user-defined InterfaceClassLib

User-defined RoleClasses

oleClasses-defined in IEC 62714 (all parts) are standard AML role classes. All

classes not.defined in IEC 62714 (all parts) are user-defined RoleClasses.

Reg3d

rding user-defined RoleClasses, the following provisions apply:

IEC

role

e CAEX RoleClasses shall be stored according to the CAEX RoleClass definition in
IEC 62424:2016, A.2.7.

NOTE 1

AML RoleClasses and user-defined RoleClasses are stored in the same way as CAEX RoleClasses.

e In order to ensure semantic interpretability of user-defined RoleClasses, they shall be
derived from AML RoleClasses.

NOTE 2 This serves for the algorithmic interpretability of the semantic of the class.

Figure 19 and Figure 20 show an example of a user-defined class “Fence” which is derived
from the standard AML RoleClass “Resource”. The inheritance relation between “Fence” and
“Resource” allows interpreting this user-defined class as a resource.
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RoleCla=ssLib
= Hame UzerDefinedRoleClassLib
£} Version 1.0
RoleClass
:| = Name = RefBaseClassPath
1 Fence AutomationMLRoleClassLidAutomationMLBaseRole/Resource

IEC

Figure 19 — Example of a user-defined RoleClass in
a user-defined RoleClassLib

<RoleClassLib Name="UserDefinedRoleClassLib">

2018

<Veg
<R
</Rolg

It is

rsion>1.0</Version>
leClass Name="Fence" RefBaseClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Resou
ClassLib>

Figure 20 — XML code of the example of a user-defined RoleClass
in a user-defined RoleClassLib

User-defined SystemUnitClasses

2714 does not specify SystemUnitClasses, hence allSystemUnitClasses
efined.

rding user-defined SystemUnitClasses, the following provisions apply:

ser-defined SystemUnitClasses shall be stored" in AML according to the (
ystemUnitClass definition in IEC 62424:2016, A{2.3.

ser-defined SystemUnitClasses should beiassigned to a role class and shall use
tributes whenever applicable. Hence, user-defined SystemUnitClasses may be assi
a standard AML role class, a user-defined role class, or no role class.

ecommended to assign user-defined SystemUnitClasses to a role class. This serve

autoratic interpretability.

Examples: Figure 21 and Figur€ 22 illustrate the definition of a user-defined SystemUnit(

by m

o T
“
M

o T
d

& Sy

bans of two different examples.

he SystemUnitClass\¥'Robot1234” depicts a user-defined class which supports the
Resource” of thelAML standard RoleClassLib. This class can therefore automatical
terpreted as ‘Resource”.

he SystemUnitClass “SpecialRobot1234” depicts a new user-defined class whi
brived from' “Robot1234”. This class is therefore also a resource.

stemUﬁ&lassLib

. _='_Hame UzerDefinedSystemUnitClassLib

rce"/>

IEC

are

AEX

AML
gned

s the

Class

role
ly be

th is

i ) Pl i
EA L s e

= Hame Robot1234
= 1D GuUID1
{} Version 1.0

:| SupportedRoleClass

k

SystemUnitClass
= Hame SpecialRobot1234
= RefBaseClassPath UserDefinedSystemUnitClazsLibdRobot1234

Figure 21 — Examples for different user-defined SystemUnitClasses

= RefRoleClassPath AutomationMLRoleClazsLib/AutomaticnMLBazeRole/Resource

IEC
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<SystemUnitClassLib Name="UserDefinedSystemUnitClassLib">
<SystemUnitClass Name="Robot1234" ID="GUID1">
<Version>1.0</Version>
<SupportedRoleClass RefRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Resource"/>
</SystemUnitClass>
<SystemUnitClass Name="SpecialRobot1234" RefBaseClassPath="UserDefinedSystemUnitClassLib/Robot1234"/>

</SystemUnitClassLib>
IEC
Figure 22 — XML code of the examples for different user-defined SystemUnitClasses
7.7 User-defined InstanceHierarchies
CAEX InstanceHierarchies serve for the storage of individual and project related enginegring
information. They form the centre of the AML top-level format and contain all individual|data
objegts including properties, interfaces, relations and references.
Reggrding user-defined InstanceHierarchies, the following provisions apply:
e This part of IEC 62714 does not restrict the depth of the hierarchy levels:
e This part of IEC 62714 does not restrict the architecture rules of a‘hierarchy.
e This part of IEC 62714 does not define naming conventions fofthé hierarchies.
e Ejery AML object within an InstanceHierarchy shall directly or indirectly be assigned fo an
AML RoleClass in order to specify its abstract type.
Figude 23 depicts an example project hierarchy that cemprises a line “L001” with a station
“S00[l” containing two robots “R0010_D” and “R0020y'D” as well as a conveyor “RF010” and a
PLC ['P001”.
A~ ”‘E ExampleHierarchy
A [E' 1001
") [1£] S001
v) [I£] R0O010_D
v) [I£] R0O020_D
v) [I£] RFO10
v ) [I£] POO1
IEC
Figure 23 — Example of a user-defined InstanceHierarchy
Figune 24_shows the AML representation of this structure. According to IEC 62424:2016,

A.2.10,every object has an association to a RoleClass.
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<InstanceHierarchsf Name="ExampleHierarchy">

8.1

<InternalElement Name="L001" ID="GUID1">
<InternalElement Name="S001" ID="GUID2">

<InternalElement Name="R0010_D" ID="GUID3" RefBaseSystemUnitPath="ABBRobotLibrary/ABB_Robot_1234">

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Resource/Mechatronic/Robot"/>
</InternalElement>
<InternalElement Name="R0020_D" ID="GUID4" RefBaseSystemUnitPath="ABBRobotLibrary/ABB_Robot_1234">

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Resource/Mechatronic/Robot"/>
</InternalElement>
<InternalElement Name="RF010" ID="GUID5">

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Resource/Mechatronic/Transport/Rollerbed"/>
</InternalElement>
<InternalElement Name="P001" [D="GUID&">

<RoleRequirements RefBaseRoleClassPath="AutomaticnMLRoleClassLib/AutomationMLBaseRole/Resource/ControlEquipment/ControlHardware/PLC"/>
</InternalElement>

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Resource/Structure/Station"/>

</InternalElement>
<RalaRacuiramants BafRacalalaClacsDathz"A) ionbl RolaClassl ih/A ionl| RasaRala/Resaurca/Structurall ing'!

</IntgrnalElement>
</InstarjceHierarchy>

IEC

Figure 24 — AML representation of a user-defined InstanceHierarchy

Extended AML concepts

General overview

This |part of IEC 62714 defines extended concepts for the modelling of specific enginegring

aspefts. An informative overview and examples are provided:\n’Clause A.2.

8.2

An AML Port is a CAEX interface allowing the spegification of complex (nested) interface
informative overview about the Port concept including examples is provided in A.2.2.

Reggrding AML Ports, the following provisions apply:

8.3

AML Port interface

An

o

n AML Port shall be described by’a CAEX Externalinterface with a direct or indirect
5sociation to the InterfaceClass~'Port” which is described in 6.3.4.

A

a

All nested Externalinterfacesl-of the Port interface object should directly or indirectly be
derived from an AML interface class defined in 6.3.

AML Facet object

A Faget is an AML pebject providing a sub-view on attributes or interfaces of the parent CAEX
InterpalElement. This’ concept serves for the storage of different configuration settings |such
as HMI or PLC-related data and allows the automation of several control engineering sfeps.
For this, this¢part of IEC 62714 defines the AML RoleClass “Facet" (see 6.4.4). An informative

overyiew about the Facet concept including examples is provided in A.2.3.

Regdrding AML Facets, the following provisions apply:

An AML Facet object shall be described by a CAEX InternalElement with a direct or
indirect association to the RoleClass “Facet” which is described in 6.4.4.

An AML Facet object may be modelled at an arbitrary position of the InstanceHierarchy or
a SystemUnitClass and shall be a child object of an InternalElement or SystemUnitClass.

Facets are identified by their unique ID. Their names are display names only.

An InternalElement or SystemUnitClass may have an arbitrary number of Facet objects.
An AML Facet object shall only contain mirror attributes or interfaces.

Facets may have an arbitrary number of facet attributes and facet interfaces.

Each Facet attribute shall mirror an existing attribute of the parent object, according to
IEC 62424:2016, A.2.8.7. Mirroring of sub-attributes and other subordinated attributes
within the parent object is possible.
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8.4

The AML Group concept allows separating structure information from instance informatiop.

Facet attributes which are not part of the parent object are not permitted.

Each Facet interface shall mirror an existing interface of the parent object, according to
IEC 62424:2016, A.2.8.7. Mirroring of nested interfaces within the parent object is

possible.

Facet interfaces which are not part of the parent object are not permitted.
Facets shall not contain new child objects, attributes or interfaces.

Facet objects shall not be nested.

Facets shall not modify existing attributes or interfaces.

AML Group object

informative overview about the Group concept including examples is provided in A:2.4.

Reggrding AML Group objects, the following provisions apply:

8.5

An AML Group object shall be described by a CAEX InternalElement with a dire
indirect association to the RoleClass “Group” which is defined in-64.3.

n AML Group object may be modelled at an arbitrary position‘of a InstanceHierarchy

ystemUnitClass.
roups are identified by their unique ID. Their names, are display names only.

h InternalElement or SystemUnitClass may havean arbitrary number of Group objec

bjects.
DTE 1 Thus, Group objects can be nested.

ML Groups shall not be used to describe plant hierarchies.

n AML Group object may store additional information as attributes or interfaces in

A
S
S
G
A
An AML Group object shall only contain mirtor InternalElements and/or further G
0
N
A
A
tq describe group specific information.

DTE 2 Those additional attributes-or interfaces are not identical to attributes or interfaces of the con

N
mjfrror objects.

tlis not allowed to change existing attributes, interfaces or ports of mirror objects
afld additional information to the mirror objects.

flused, the attribute’ “AssociatedFacet” shall have a value that provides a valid name
Kisting Facettof.each mirror object.

D

Splitting of AML top-level data into different documents

According to IEC 62424:2016, A.2.12, CAEX explicitly supports the distribution of engine

data
of th

8.6

ct or

or a

ystemUnitClass and shall be a child object of an InstanceHierarchy, InternalElement or

Is.

roup

brder
tained

or to

of an

ering

Internationalization, AML multilingual expression

intodifferent files and provides mechanisms to reference external CAEX files by )r(r]eans

The AML multilingual expression concept allows to store textual expressions in different

languages as one attribute structure. An

expression concept including examples is provided in A.2.6.

Regarding AML multilingual expressions, the following provisions apply:

A multilingual text attribute shall be modelled as CAEX Attribute. The value of this
bute shall represent the default expression. The default expression may be used
specific language is requested or the requested language is not modelled.

informative overview about the multilingual

attri-
if no
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e Each language expression of the attribute shall be modelled as nested attribute. Each of
these child attributes shall reference the AttributeType “LocalizedAttribute”.

e The name of each child-attribute shall be the language of the expression in compliance
with RFC 5646, e.g. “en-US”, “de-DE” or “fr-FR” etc. The value of the language attributes
shall be the text in the related language.

Additional normative provisions regarding multilingual expressions are provided in 6.5.2.

8.7 Version information of AML objects

For the storage of version and revision information of individual AML objects (object in-
stanges) the standard version and revision fields according to IEC 62424:2016, A.2.2.2, |shall
be uged.

For the storage of AML related version information and AML library rélated version
information, see 5.3.

For the storage of tool specific meta information, see 5.4.

8.8 | Modelling of structured attribute lists or arrays

In many applications, the storage of lists is needed, e.g. a listzof supported frequencies.|AML
allows the modelling and storage of list attributes and arrays. For the modelling of listg, the
following provisions apply:
e Allist is a sequence of homogenous items, i.e. allitems shall be of the same data type.
e Allist is modelled as CAEX Attribute that acts as‘root node for the list.

o Ifithe list is not ordered, this list attribute strall reference to the AttributeType “ListTyp¢”.

o |Ifl the list is ordered, this list _aftribute shall reference to the Attribute[lype
“OrderedListType”.

e The AttributeDataType, Value, DefaultValue and Unit of the list attribute shall be empty.
e The list items shall be modelled as child CAEX attributes of the list attribute.
e All child attributes shall be,of the same data type.

e In case of an ordered list, the name of the child attributes shall be represented Ry an
infteger number “1*\¥2” etc. For better readability, leading zeros can be appended| e.g.
“0001”. The integer-numbers shall represent the order index of each list item.

NOTE| The term integer does not imply a data type.

e Inp case of a non-ordered list, the names of the child attributes shall be unique acrosp the
siblings:

e The«hild attributes may be again list attributes. This allows modelling arrays. In this ¢ase,

[T IR FroRY) 4 1 [T} £ : P A drar ! . 71 B o 1] 19| (T
anTcnmraatirroutes snair oe ITITITITY LU I AUTTOUIC TypC  ListTypc Ul UTUTTCULISUI ype .

Subclause A.2.7 provides more information about lists, arrays and explains the modelling by
means of examples.

8.9 AML Container

In order to transport an AML project containing multiple AML and other documents, this
document supports the Open Packaging Conventions (OPC) as container format. Following
the OPC definitions, the following provision apply:

e AML container shall be stored as OPC archive which provides data compression according
to ISO/IEC 29500-2.

e AML container shall be either self-contained or environment-connected. Self-contained
AML container shall include all related documents which are only locally interlinked with
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each other. Environment-connected AML container may contain links to URIs to public
documents outside of the AML container.

AML container documents shall have the file extension ".amlx”.

Following to the OPC convention, this document defines the following relationship types.

Root AML File:

Libr

COLLADA File:
PLCopenXML File:
Any Content:
CAEX Schema:

PLCJpenXML Schema:

COLLADA Schema:

A root AML file is an AML file acting as entry point into the AML container.
Relationshiptype: http://schemas.automationml.org/container/relationship/RootDocument

Mime type: "model/vnd.automationml+xml"

library AML file is an AML library which contains one or multiple elements of|type
ole-ClassLibrary, InterfaceClassLibrary, SystemUnitClassLibrary ahd/or
tributeTypelLibrary. Similar to the root AML file, the library AML file is an entby point into

lationshiptype: http://schemas.automationml.org/container/relationship/Library

Mime type: "model/vnd.automationml+xml*

Relationshiptype: http://schemas.automationml.org/container/relationship/Collada

Mime type: "model/vnd.collada+xml"

lationshiptype: http://schemas.automationml.org/Container/relationship/PLCOpenXMIL

ime type: "model/vnd.plcopen+xml"

lationshiptype: http://schemas.automatighml.org/container/relationship/AnyContent
Mime type: "application/x-any" or user-defined according to RFC 2046.

Relationshiptype: http://schemas>automationml.org/container/relationship/CAEXSchem4

Mime type: “text/xml”

elationshiptype:
tp://schemas.automationml.org/container/relationship/PCLOpenXMLSchema

=y

Mime type: “text/xml”

Relationshiptype: http://schemas.automationml.org/container/relationship/ColladaSchg¢ma

Mimée type: “text/xml”



http://schemas.automationml.org/container/relationship/rootdocument
http://schemas.automationml.org/container/relationship/rootdocument
http://schemas.automationml.org/container/relationship/Library
http://schemas.automationml.org/container/relationship/Library
http://schemas.automationml.org/container/relationship/Collada
http://schemas.automationml.org/container/relationship/Collada
http://schemas.automationml.org/container/relationship/Collada
http://schemas.automationml.org/container/relationship/PLCOpenXML
http://schemas.automationml.org/container/relationship/PLCOpenXML
http://schemas.automationml.org/container/relationship/PLCOpenXML
http://schemas.automationml.org/container/relationship/AnyContent
http://schemas.automationml.org/container/relationship/AnyContent
http://schemas.automationml.org/container/relationship/AnyContent
http://schemas.automationml.org/container/relationship/CAEXScheme
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Annex A
(informative)

General introduction into the Automation Markup Language

General Automation Markup Language concepts

The Automation Markup Language architecture
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Figure A.1 — AML general architecture

The main advantages of the distributed document concept are the usage of proven and
established data formats, the distribution of data to different files, which eases the handling of
bulk information and the simplified usage of AML library files, which may be stored,


http://en.wikipedia.org/wiki/Topology
http://en.wikipedia.org/wiki/Geometry
http://en.wikipedia.org/wiki/Kinematics
http://en.wikipedia.org/wiki/Logic
http://en.wikipedia.org/wiki/Logic
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exchanged and accessed separately. Finally, different levels of detail, e.g. geometry variants,
may be stored separately. AML mainly defines the associations between the referenced data
formats and engineering objects.

Using brief examples, A.1.1 gives a general overview about the information that may be
stored and exchanged with AML.

e Plant topology information: The plant topology describes a plant as a hierarchical
structure of individual plant objects, which are represented by individual data objects. The
object structure is modelled up to a certain level of detail (e.g. robot, gripper, but not axles
or joints); the objects comprise properties and relations to other objects in their
h 7S

means of the CAEX data format according to IEC 62424:2016, Clause 7, Annex A and
nex C. In extension to IEC 62424, AML defines references from CAEX objects to
infformation stored in external documents outside of CAEX. Subclause Acl.2 provides

e (Geometry and kinematics information: The geometry of a single plant object comprises
itt geometrical representation. The kinematics information describes the physical
cpnnections of 3D solids and the dependencies among objects.” Both geometry| and
kinematics information are stored using the file format "COLLADA”. Additionally| the
CIOLLADA file includes the definition of the coupling of'(geometry and kinematics

p-level format for later interlinking. Out of the COLKADA geometry informatign of
d|fferent objects, a complete scene may be derived ;automatically. These files mgy be
referenced from CAEX and may be interlinked, using CAEX linking mechan{sms.

. gic information: The logic information describes sequences of actions and the
haviour of objects including I/O conneétions and logical variables. Sequenceg are
described and stored in external PLCopen’ XML documents. Variables or signals may be
ppblished as CAEX Externallnterfaces. These documents may be referenced out of CAEX
aphd may be interlinked within CAEX..Subclause A.1.4 provides a short introduction about

e Reference and relation information: AML distinguishes between references| and

Rielations depict associations' between CAEX objects. Furthermore, the same mechgnism
used in order to store.associations between information stored in external documfents.
Fpr this, it is necessary to publish the related link partners by means of GAEX
ternalinterfaces-incthe CAEX plant topology. Details about referencing COLLADA and
PLCopen XMl ~documents are provided in IEC 62714-3 and |EC 627/14-4.
Subclause A.4.7 provides an informative overview about the modelling of referenceg and

rtsspecifying the integration of further data formats utilizing the AML refenence
echanisms.

The exchange of engineering information additionally requires certain extended concepts.
Clause A.2 explains these concepts and Clause 8 specifies their normative provisions.

NOTE |In this document, paths are sometimes depicted in a reduced form, e.g. instead of
“AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Port” they are noted in the form
“AutomationMLInterfaceClassLib/.../Port”. This serves the readability of the document. In real XML documents, all
paths are stored according to this part of IEC 62714.

A.1.2 Modelling of plant topology information

In AML, real plant components are modelled as data objects encapsulating different aspects
of engineering information. For this, it is necessary to structure the data objects. An
established way to structure such data objects is an object hierarchy which is the plant
topology (see 3.1.19).
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In order to store hierarchical plant structures, AML utilizes concepts provided by the top-
data format CAEX according to IEC 62424:2016, A.2.8.2. Figure A.2 shows an example
plant topology of a manufacturing line containing several objects of different hierarc
levels.

[= [IH] Project
=1 [IE| Demo Cell
|E | Sequence
= [IE| Line
| IE | Sequence
= [IE| 110_Geostation
E UJE | 100 Transport Fotry

level
of a
hical

'|E | 110_Working Cell
'|E | 120_Transport Exit
= [IE| 130_Evacuation Unit

=130TRRO0O1
=130HEROO2
|E | Pulte
|E | Cabinets
|E | Fence

|E | Socket_1000

'|E | Socket_1000_2
IEC

Figure A.2 — Plant topology withhnAML

Multiple hierarchies, crossed structures and complex object networks may be modelled

Lising

standard CAEX concepts. However, the key of the €ffiCiency of the object oriented paradigm

is the availability of libraries which contain predefined and proven solutions. For this, (
provides a number of different data types for intérfaces, roles, system units, attributes
instapce hierarchies which are of importance_ for AML.

AEX
and

e InterfaceClasses and InterfaceClassLib: Interfaces serve for the definition of relations

etween AML objects. Subclause 6.3’specifies the standard AML-InterfaceClassLib W

pecification of user-defined;object interfaces. Subclause 7.3 specifies the modelli

b
s
These classes comprise a syntactic and semantic definition and additionally serv
s
uger-defined role classes.

RoleClasses and RoleClassLib: RoleClasses serve for the definition of abd
aracteristics of /elements and thus enable the automatic semantic interpretatig
serdefined SystemUnitClasses or InternalElements. Subclause 6.4 specifies the
L-RoleClassLib with a set of abstract RoleClasses which are dedicated to ge
tomation/systems. Subclause 7.5 specifies the modelling of user-defined role cla
rther role libraries are defined in IEC 62714-2.

pt of abstract InterfaceClasses, which are dedicated to general automation syslems.

ith a

the
ng of

tract
n of
basic
neral
5Ses.

vendor specific components and their internal structure as classes.

SP e a e O REe—GeHA eH—-oO e R

predefine a certain SystemUnitClassLib or SystemUnitClass.

o AttributeTypes and AttributeTypeLib: The AttributeTypelLib is used to model vendor

specific Attribute Types or standardized Attribute Types. Attributes which are derived from
an AttributeType inherit their semantics, even when they have a different name. This is the
basis for language independence. Attribute type libraries can be utilized as basis for
semantic libraries and serve for the automatic interpretation of vendor specific attributes.

Instances and InstanceHierarchy: Instance hierarchies store topology data of actual
projects and are therefore the core of AML. They consist of AML object instances.
Subclause 7.7 specifies how to store engineering information by means of instance
hierarchies of type InstanceHierarchy.

An important aspect in the modelling of a plant topology is the identification of objects.
Different engineering tools use different concepts for the identification of objects, e.g. a
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unique name, a unique identifier or a unique path. Some tools allow changes of the identifiers
over the life time, others don’t. Within one tool, this works fine, but exchanging the objects
between different tools is not possible. For this, IEC 62424:2016 specifies a mandatory object
identification concept. Only such a concept enables the data exchange between different
engineering tools with individual object identification concepts.

A.1.3 Referencing geometry and kinematics information

Geometry and kinematics information is stored in separate documents following the COLLADA
data format. Modelling geometry and kinematics information is therefore split into two parts.
On the one hand, the corresponding object is modelled within CAEX without any geometry or

kinen
docu
CAE

ment has to be provided containing the geometry and kinematics information. Finally
K object stores a reference to the COLLADA document as is described in IEC 62714

Figude A.3 shows an example AML document comprising the object “110RB" 200", V

refer
kinen

The
inter
IEC

A.1.4

Logid
Modg
corre
the [
provi
objeq

ences an external COLLADA document that contains the corresponding geometry
natics information.

CAEX Document COLLADA Document

= E 110_Working Cell

= [IE] =110SAE011
=110GST000
=110HTMOO1
=110HTR001 —
—toRE20}— |
=110RB_100
=110RB_100-+H201
=110L5_001

=110LS_002 7
IEC

Figure A.3 — Reference from CAEX to a COLLADA document

Feference is modelled by medns of a CAEX interface derived from the standard
ace class “COLLADAInterface” specified in 5.6 and 6.3.7. Details are specifig
2714-3.

Referencing logic information

s information is stored in separate documents following the PLCopen XML data fo
lling logics ‘information is therefore divided into two parts. On the one hand
sponding<bject is modelled within CAEX without any logics information as describ

ded containing the logics information as is described in IEC 62714-4. Finally, the (
t stores a reference to the PLCopen XML document. Figure A.4 shows an example

docu
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resent_part of IEC 62714. On the other hand, a PLCopen XML document has fo be

AEX
AML

ment comprising the object “110 Working Cell”, which references an external PLC
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document that contains the corresponding logic information.

CAEX document PLCopen XML document
= [TE] 110_Working Cell |

[ME] =110SAE011
"E]| =110GST000
7 [IE] =110HTM001
@ [IE] =110HTROO1 .
@ [1E] =110RB_200
% [IE) =110RB_100
[E| =110RB_100+H201
[E| =110LS_001

[E| =110LS_002 7 7

IEC

Figure A.4 — Reference from a CAEX to a PLCopen XML document
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A.1.5 Referencing documents outside of the scope of IEC 62714

This document defines a mechanism which allows to reference external documents which are
not in the scope of IEC 62714 (e.g. documents, pdf files, Excel sheets, XML files outside of
the scope of IEC 62714, etc.). Figure A.5 and Figure A.6 illustrate how to model this.

In this example, the object “TemperatureSensor” should reference an external file
“example.xml”. To model this reference, the InternalElement “TemperatureSensor” has a
nested InternalElement “ParameterDocument” of type “ExternalData” representing the
external document. Its attribute “DoclLang” models the language of the document. The
InternalElement “ParameterDocument” contains a CAEX Externalinterface of type
Exte - i i
and the document type, in this case it is of the MIMEType “application/xml”. Norm
provigions are defined in 5.6.5.

anceHierarchy

=|Name Example ExternalDataReference
4linternalElement

Name TemperatureSensor

D GUID1
~ Attribute (2 A
= Name = Unit {} value |
1 Temperature “C 10
= 2 Color Blue 2
4 InternalElement
= Name ParameterDocument the external décument belonging to the
=1 GUID2 4[ TemperatureSensor ]
« Attribute (1
= Name O \_.'hll_le% document language attribute ]
. 1 DoclLang ,eB-US
4 Externalinterface ¢ : 3
= Name C, ExternafDocumeniﬁ interface to the document ]
=10 GUID3
= RefBaseClassPath AutomationMLBaselnterfaceClassLib/.../ExternalDataReference
4 Attribute\ >
= Name = RefAttributeType {) value
[ (TR S ]7 1 refURI  AutomationMLBaseAttributeTypeLib/refURI  |./example.xml
Ll . J 2 MIMEType AutomationMLBaseAttributeTypeLib/MIMEType applicdtion/xmi
4 RoleRequirements
| J , = RefBaseRoleClassPath AutomationMLBaseRoleClassLib/.. /ExternalData

4 RoleRequirements

I = RefBasequg_ChssPath AutomationMLBaseRoleClassLib/.../Resource
IEC

Figure“A.5 — Example of referencing an external document

<InstanpeHierarchy Name={Example ExternalDataReference”>
<IntgrnalElement MNafge="TemperatureSensor” ID="GUID1">
ttribute Manfe="Temperature” Unit=""C">
NMalue=J0=Nalue=

Puttribut=

ttriplteddame="Color"=

| <\Elug=Blue=Value=

< Wkt

<InternalElement Mame="ParameterDocument” ID="GUID2">
<Attribute Name="DocLang">

i <Value>en-US</Value>=

</Attribute=

<Externalinterface Name="ExtemnalDocument” ID="GUID3" RefBaseClassPath="AutomationMLBaseInterfaceClassLib/.. /[ExternalDataReference”s
i =<Attribute Name="refURI" RefAttributeType="AutomationMLBaseAttributeTypeLib/refURI">

=V alue= fexample xml<Value=

</Attribute

=Attribute Name="MIMEType" RefAttributeType="AutomationMLBaseAttributeTypelLib/MIMEType">

i <Value=application/xml</Value:

i =</Attribute

</Extemnallnterface=

<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/_. /[ExternalData"/=

</InternalElement>

=RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Resource"/>

<fInternalElement=

<fInstanceHierarchy>

Y

e

IEC

Figure A.6 — XML text of the example for referencing an external document
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A.1.6 Interlinking CAEX attributes and attributes in external documents

Figure A.7 and Figure A.8 illustrate how to model the interlinking between a CAEX attribute
and an item in an external document. This example is an extension of the example shown in
A.1.5: the Attribute “Temperature” should be referenced to an item in the external document
“example.xml”.

In addition to the example shown in A.1.5/Figure A.5., the Externallnterface
“ExternalDocument” models a further attribute of type “AssociatedExternalValue”. This
attribute contains 3 nested attributes.

[ Theattribute—“refCABEAttribute™ mirrors—thedesiredCAE X attribute—This—attributetras no
value.

e The attribute “refURI” references the external attribute. It references the samgé&-external
dpcument as the refURI attribute of the Externallnterface: the “example.xml”,

e The attribute “Direction” provides the direction of the referencing, in dhis example the
e

kternal document value is leading, CAEX is the consumer of the exterhal'value.

Normlative provisions are defined in 5.6.6.

 InstanfeHierarchy
= Npme ExampleAssociatedExternalValue -
4 ifternalElement )
= Name TemperatureSensor : ‘-_
= 1D GuUD1
a Attribute \
= Name = Unit {) value
1 Temperature *C 10
2 Color Blue
< InternalElement OAd
S Name |ParameterDocument ﬁthe external document belonging to\the TemperatureSensor ]
=0 GUID2 ——
 Attribute
= Name DocLang ﬁdocument languiage attribute ]
{} value en-US
+ Externallnterface X\
2 Name Extsmallocument ﬁiﬂteﬁace to the document ]
=10 GUID3
= RefBaseClassPath AutomationMiLBaseliteffateClassLib/..[ExternaDataReference
 Attribute N
= Name, ()= RefAttributeType {}value  {} Attribute
[reference attributes ; 1 refURI AutomationMLBaseAttributeTypeLib/ /example.xml
refURI
2 IMII.lE_Ty;)e AutomationMLBaseAttributeTypeLib/ application/xmi
MIMEType
3 referenceditem AutomationMLBaseAttributeTypeLib/ 4 Attribute
1 AssociatedExternaValue
~d = Name = RefAttributeType {} Value
nested attribute of type 1 refCAEXAftribute GUID1/Temperature
AssociatedValue 2 refUrRl AutomationMLBaseAttributeTypeLib/ /exdmple. xmi#
refURI ref
| 3 Direction AutomationMLBaseAttributeTypeLib/|In
P\ ¥ Direction
- RoleRequirements
| 18N = RefBaseRoleClas... AutomationMLBaseRoleClassLib/.. /ExternalData details of the referencing: the CAEX attribute, the external
4 RoleRequiréments item and the direction
e \=RefBa... AutomationMLBaseRoleClassLib/.../Resource

IEC

Figure A.7 — Example of referencing a CAEX attribute to an item in
afrexternal-doeument



https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3

- 54 — IEC 62714-1:2018 © IEC 2018

<InstanceHierarch‘_\,; I'-J'ame="ExampIeAssociatedEmernaIVaIue":»

<InternalElement Name="TemperatureSensor” ID="GUID1">
<Attribute Name="Temperature” Unit="C">

<Value=10<Nalue>

;:.-‘Att ribute:
<Attribute Name="Color"»

<Value=Blue</Nalue=

<fAttribute
<InternalElement Name="ParameterDocument” |ID="GUID2">

<Attribute Name="DocLang"=

i <=Valueren-US</Value>

</Attribute=

<Externallnterface Name="ExternalDocument” ID="GUID3" RefBaseClassFath="AutomationMLBaselnterfaceClassLib/.../ExternalDataRefe
<Attribute Name="refURI" RefAttributeType="AutomationMLBaseAttribute TypeLib/refURI"=

{ =Value> fexample xml</Value>

</Attribute=

2

<H
</Int
</Instar

A.1.7

Mods
each

A rel
any
relati

e p

(]
=

J"\.llliIUI.IlI: I.
i <Value>application/xml</Value>
</Attribute=
<Attribute Name="referenceditem1” RefAttributeType="AutomationMLBaseAttributeTypelib/As sociatedExternalValue™
¢ =Malue/=
<Attribute Name="refCAEXAttribute” RefAttribute Type="GUID1/Temperature"/>
<Attribute Name="refURI" RefAttributeType="AutomationMLBaseAttributeTypelLib/refURI"=
i <Value=./example.xmi#referenceditem=</Value>
</Attribute
<Attribute Mame="Direction” RefattributeType="AutomationMLBaseAttributeTypeLib/Direction"=
<Value=ln<Nalue=
i </Attribute
</Attribute=
</Externalinterface>
<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /ExternalData"/=
nternalElement=
oleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/=
malElement>
ceHierarchy=

Figure A.8 — XML text of the example forreferencing a CAEX attribute
to an item in an external document

Modelling of relations

Iling objects makes it necessary to define mechanisms to set these objects in relati

htion expresses an association-between two or more objects. This dependency may
nature including physical ;and logical dependencies. CAEX supports the follg
pons according to IEC 62424:2016, A.2.8.
hrent-child-relations
parent-child-relations between AML objects
parent-child~relations between AML classes
heritanceyrelations
inheritance relations between SystemUnitClasses
imheritance relations between RoleClasses

rence”s

IEC

pn to

other. Additional mechanisms are fieeded to link these objects with external stored gata.

be of
wing

e cl

inheritance relations between InterfaceClasses

inheritance relations between AttributeTypes4
ass-instance-relations (see 5.5.2)

relations between a SystemUnitClass and an instance of it

relations between a RoleClass and an instance of it

relations between an InterfaceClass and an instance of it

relations between an AttributeType and an attribute

e instance-instance-relations (see 5.5.3)

relations between AML objects
relations between published externally stored data
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Figure A.9 presents the mentioned relation types supported by AML by means of an example.

AML
Document

| MysystemunitLib |

ST Inheritance
Relation
C_Robot_1 -

—>| MyHierarchy | Class-

] £
TTrSTaroe

Relation

i Instance-

i Instance
i Relation

..... . Parent-Child
i Relation

Conveyor_1_1

Figure A.9 — Relations in AML

IEC

Figune A.10 illustrates the AML model corresponding to the example by means of a fable
view| Note, that the path information is particularly. reduced using the placeholder “/..1/” in
ordel to increase the readability. Figure A.11 shows the corresponding XML text of the|AML
librany.

Figune A.12 shows the XML text of the InstanceHierarchy.
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4 SystemUnitClassLib
= Hame MySystemUnitLib

4 SystemUnitClass

« SystemUnitClass

= Hame

C_Robot «L Inheritance Relation
= Name C_Robot_1 4)

= RefBaseClassPath MySystemUnitLib/C_Robot

4 InstanceHierarchy

= Name RelationsExample
4 InternalElement

Name Station

IEC 62714-1:2018 © IEC 2018

Class-Instance Relation

ID GUID1
4 InternalElement
= Name Rob1 l “\
= 1ID GUID2

RefBase SystemUnitPath MySystemUnitLib/C_Robot_1
Externalinterface

= Name Start O\
= RefBaseClassPath Automation1.!LLnterfaceClassLib'd’..:f.Stgnallnterface
= 1D GUID10
4 InternalElement )

= Name PLC1 \

=1ID GUID3 0,

4 InternalElement
= Name Board01. L
= 1D GUID4

4 Externalinterface

=10

InternalElement

» 1L

= Name ConveyAroI_J_
=1ID GUIDS_
InternalElement N '
.‘ 77 Name Motor
L L = 1D GUID6
4 InternalLink (1
= Name b = RefPartnerSideA

1 |HardwareLink{~" GUID10 GUD11

= -m;me

Parent-Child-relation

= RefPartnerSideB

Channel01

= RefBaseClassPath AutomationMLinterfaceClagsLib

I../Signalinterface
GUID11

\—‘Rsance-lnstance relation by an InternalLink

Figure A.10 — XML description of the relations example

<5ystemUnitClassLib Name="MySystemUnitLib">
<SystemUnitClass Name="C_Robot"/>

<SystemUnitClass Name="C_Robot_1" RefBaseClassPath="C_Robot"/>

</SystemUnitClassLib>

IEC

IEC

Figure A.11 — XML text of the SystemUnitClassLib

of the relations example
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<InstanceHierarchy Name="RelationsExample">

<InternalElement Name="Station" ID="GUID1">
<InternalElement Name="Rob1" ID="GUID2" RefBaseSystemUnitPath="MySystemUnitLib/C_Robot_1">
<Externallnterface Name="Start" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signallnterface" ID="GUID10"/>
</InternalElement>
<InternalElement Name="PLC1" ID="GUID3">
<InternalElement Name="Board01" ID="GUID4">

<Externallnterface Name="Channel01" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signallnterface" ID="GUID11"/>

</InternalElement>
</InternalElement>
<InternalElement Name="Conveyor_1" ID="GUID5">
<InternalElement Name="Motor" ID="GUID6"/>
</InternalElement>
<InternalLink Name="HardwareLink1" RefPartnerSideA="GUID10" RefPartnerSideB="GUID11"/>
</InternalElement>

</Inst@nceHierarchy>

IEC
Figure A.12 — XML text of the InstanceHierarchy of the relations example
A.2 | Extended AML concepts and examples
A.2.1 General overview
AML |defines extended concepts for the modelling of specific engineeting aspects such afs the
AML |Port concept, the AML Facet concept and the AML Group concept. Table A.1 givgs an
overyiew of these concepts.
Table A.1 — Overview of major extended AML concepts
Concept Description
AML|Port The Port concept allows a high {evel description of complex interfaces. AML Ports
consist of a set of AML interfages' that belong together. They can be understood similar
to plugs or sockets.
AML|Facet AML Facets allow the storage of a subset of attributes and interfaces of an AML ofject.
They can be consideréd as views on engineering data.
AML|Group AML Groups allow.the storage of separate views on a subset of AML objects. They can
be used to filter‘abjects of the plant tree for different engineering tools.
Prockss-Product-Re- The Process-Product-Resource concept allows high level structuring of engineering
sourge data basedvon a process-centric, product-centric or resource-centric view including

relations*between them.

attriute arrays

AML|multilingual AML multilingual expressions allow to store different languages for a textual
expression expression.
List attribute and AML allows modelling of attribute lists or arrays of attributes.

A.2.2

AML Port concept

A.2.21

Concept description

An AML Port is an AML interface that groups a number of nested interfaces (see Figure A.13).
A Port object belongs to one parent object and describes complex interfaces of the parent
object. Ports may be connected to each other on a higher abstraction level instead of linking
each single interface. AML Ports are useful in order to describe plugs, sockets or any other
groups of interfaces which may directly be connected to each other. For this, AML defines the
AML InterfaceClass “Port" (see 6.3.4). Normative provisions are specified in 8.2.
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CAEX InternalLink

Conveyor1 Conveyor2

IEC
Figure A.13 — Port concept

A.2.3.2 Example

Figude A.14 gives an example for the AML Port concept. The object “Station” lcomprises the
sub-¢bjects “Conveyor1” and “Conveyor2”. Both sub-objects have a caomplex intefface
contgining sub-interfaces. This is modelled by means of each a Port interface, derived|from
the AML standard InterfaceClass “Port”, and comprising a collection of nested interfaces| The
standard interface may be linked using a CAEX InternalLink. This relation means that|both
ports| are connected to each other. The internal linking of the sub-interfaces is not described
in defail, only the Ports are connected. In addition to this concept{_, AML allows modelling and
storaltge of each individual link between the sub-interfaces.

Station

Conveyor1

|—>| Interface ,Port* |<

Attribute ,Category™

Internal-g
Link

Interface ,Output1

Interface ,Qutput2”

L

Interface Input1®
Conveyor2 Interface ,Input2*
Interface ,Port* < o

Attribute ,Category®

Interface ,Input1®

Interface ,Input2®

Interface ,Qutput1”

LI

Interface  Qutput2”

IEC

Figure A.14 — Example describing the AML Port concept

Figure A.15 and Figure A.16 describe the AML implementation of the example system
described in Figure A.14.
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k

InstanceHierarchy
= Hame |PortExample ANML 2.10

[

| InternalElement

Name Station
1] GUID1
InternalElement

= Hame Conveyorl

=D Guioz
| Externallnterface
= NHame Port
=1ID GuID3
H—Part
= NHame Direction .
= AttributeDataType x=:string X
= RefAttributeType Autumatiu:lnr.1LF.|aseAﬁribm;ﬁrpeLibu'Dinectiun
_ £} value Out 0
« Attribute ’
= NHame Category ;
= AttributeDataType x=:string r
= RefAttributeType AIJtUI'nEﬁU}I’MLEﬂS&F\ﬁribut&T}fp&Lib@CﬂtEgUW
_ {3} Value MatefialFlow
& Externalinterface (4 (
= Name £ RefBaseClassPath = 1D
1 Outputi 3 MylinterfaceClazsLib/Signaleinterface|GUIDS
2 |Dutputz »  MylntsrfaceClassLib/Signaleinterface GUIDS
3 nputt o) MylnterfaceClassLib/Signaleinterface GUIDT
_ _ 4 nputz,_ < MyinterfaceClassLib/Signaleinterface GUIDS

:| RoleRequirements )
= RefﬂaseFtoIeCIassPaﬂy_A_utumatiunrJLRUIeCIﬂssLihﬂAutumatiunMLBﬂseRul&s‘Resuurce

4 InternalElement
= Name|Conveyor2 -
=D |GUD4 S
< Externallnterface A
= NHame O Port
=i N- GUID10
= RefBaseClassPath  AutomationMLinterfaceClassLib/.../Port
<[ \Adtribute
\ = Name Direction
= AttributeDataType x=:string
= RefAttributeType AutomationMLBaseAttributeTypelib/Dinection
' _ {} value In
‘ 4 Attribute
| = Hame Category
{ = AttributeDataType x=:string
= RefAttributeType AutomationMLBaseAttributeTypelib/Category
_| £} Value MaterialFlow
4 Externalinterface (4
= Hame = RefBaseClassPath = 1D
1 Input1 MylinterfaceClazsLib/Signaleinterface|GUID1 2
2 Inputz MyinterfaceClazsLib/Signaleinterface|GUID1 3
3 Outputl MylinterfaceClassLib/Signaleinterface|GUID14
_ _ 4 Output2 WMylnterfaceClassLib/Signaleinterface GUIDS
RoleRequirements
_ :| = RefBaseRoleClassPath| AutomationMLReleClassLib/AutomationMLBaseRole/Resource
4 InternalLink (1
= HName = RefPartnerSideA = RefPartnerSideB
_ _ 1|L1 GuUID3 GuID10
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Figure A.15 — XML description of the AML Port concept
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<InstanceHierarchy Name="PortExample AML 2.10">

<InternalElement Name="Station" ID="GUID1">

<InternalElement Name="Conveyor1" [D="GUID2">

<Externalinterface Name="Port" ID="GUID3" RefBaseClassPath="AutomaticnMLInterfaceClassLib/.../Port">
<Attribute Name="Direction" AttributeDataType="xs:string" RefAttribute Type="AutomationMLBaseAttribute TypeLib/Direction">
. <Value>Qut</Value>

</Attribute>

<Afttribute Name="Category" Attribute DataType="xs:string" RefAttribute Type="AutomaticnMLBaseAttribute TypeLib/Category">
i <Value>=MaterialFlow=/Value=

<[Attribute>

<Externallnterface Name="OQutput1" RefBaseClassPath="MyInterfaceClassLib/Signalelnterface" ID="GUID5"/>
<Externallnterface Name="Qutput2" RefBaseClassPath="MyInterfaceClassLib/Signaleinterface" ID="GUID8"/>
<Externallinterface Name="Input1" RefBaseClassPath="MylnterfaceClassLib/SignaleInterface" ID="GUID7"/>
<Externallnterface Name="Input2" RefBaseClassPath="MylnterfaceClassLib/Signalelnterface" ID="GUID8"/>
</Externalinterface>

[EROlERequIrements RelBase~oleClassPain= AutomatonvVILRoleClassLIb/AutomatonVLBaseRole/Resource 7= |
nternalElement>

<|hternalElement Name="Conveyor2" |D="GUID4">

<Externalinterface Name="Port" ID="GUID10" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Port">

<Attribute Name="Direction" AttributeDataType="xs:string" RefAttribute Type="AutomationMLBaseAttribute T§peLib/Diregtion">
i <Value>In=/Value>
</Attribute>
<Attribute Name="Category" AttributeDataType="xs:string" RefAttribute Type="AutomationMLBaseAttribute TypelLib/Category">
i <Value>MaterialFlow</Value>

<[Attribute>

<Externallnterface Name="Input1" RefBaseClassPath="MylnterfaceClassLib/SignaleInterface® [D="GUID12"/>
<Externallnterface Name="Input2" RefBaseClassPath="MylnterfaceClassLib/Signalelnterface" ID="GUID13"/>
<Externallnterface Name="Qutput1" RefBaseClassPath="MylnterfaceClassLib/Signaleinterface" ID="GUID14"/>
<Externallnterface Name="Qutput2" RefBaseClassPath="MyInterfaceClassLib/Sigpalelnterface" ID="GUID15"/>
</Externallnterface>

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutontationMLBaseRole/Resource"/>
nternalElement>

<IpternalLink Name="L1" RefPartnerSideA="GUID3" RefPartnerSideB="GUID10">

<.fInIrnaIElement>

</InstahceHierarchy>

A

A

IEC

Figure A.16 — XML text describing the AML Port concept

A.2.3.3 Modelling a Port as user-defined Port

Port§ can be extended by deriving an dnterfaceClass. The following example in Figure|A.17
depigts an XML description of a derived InterfaceClass “myPortinterface”. This class inherits
all atfributes of the standard class+Port” and adds a new attribute “Enabled”.

InterfaceClass
= hliime UserDefinedPort
M= RefBaseClassPath AutomatienMLinterfaceClassLibd.../Port
Attribute (1

\ = Hame = AttributeDataType
] 1 Enabled =s:boclean

<InteffaceC€lass Name="UserDefinedPort" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Hort">
</1t:[ribute Name="Enabled" AttributeDataType="xs:boolean"/>

</InteadfaceClass>

IEC

Figure A.17 — Definition of a user-defined AML Port class “UserDefinedPort”

A.2.3 AML Facet concept
A.2.3.1 Concept description

A Facet is an AML object providing a sub-view on attributes or interfaces of the parent AML
object. This concept serves for the storage of different configuration settings such as HMI or
PLC related data and allows the automation of several control engineering steps. For this,
AML defines the AML RoleClass “Facet" (see 6.4.4). Normative provisions are specified in
8.3.
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The described subgroup of attributes and interfaces is related to a certain engineering aspect
and may store information about corresponding engineering solutions or templates. The
syntax or semantics of these attribute names or values is not part of this part of the
IEC 62714 and is interpreted by an external engineering tool which has knowledge about the
syntax and semantics of the corresponding information. Therefore, these algorithms only need
the required Facet information to perform automated engineering tasks. For example,
consider that the attributes of an object comprise a name of a PLC code template and the
interfaces describe inputs or outputs of or to this template. Thus, a PLC code generation
algorithm, that has knowledge about the semantics of these attributes and interfaces, may
generate a PLC code out of this information. The same is possible with HMI templates. The
mentioned external algorithms or the semantic of corresponding attributes or interfaces are

ation of engineering steps may be achieved.

A.2.3.2 Example

Figune A.18 explains the AML Facet concept by means of an example: the object “Conveyor1”
comgprises the attributes “A” and “B” as well as the interfaces “X” and “Y”. lfhe assigned Facet
objegt “PLCFacet” refers to the attribute “A” and the interface “X”, whereas the assigned
Facef object “HMIFacet” refers to the attributes “A” and “B” as well\as to the interfacq “Y”.
Hende, both Facets provide a filtered view on certain engineering information whi¢h is
relevpnt for different engineering tasks.

Use |case: The attribute “A” maybe the name of a venhdor specific PLC code tempplate
descfibing the functionality of the object “Conveyor1”. Fhe’interface “X” may be the name of
an input signal required for this code template. Thevyattribute “B” may be the name|of a
spec|fic HMI template for the conveyor and the interface “Y” may be a signal that shou|d be
pres¢nted on the HMI. With this information, a PLC or HMI generator is able to gengrate
solutlons automatically. This is described in A.2:44.

4 InstanceHierarchy
= Name FacetExample AML 2.10
- InternaIElem_en;
=\Name Conveyor1
=D |GUD_Conveyorl

4| Attribute (-
| ] = Name
J 14
T ; ‘ || 28
@@l ¥ - Ex‘lermﬂlﬂ'::rr:laece 5
’l Conveyor1 1x GUID_X
- 4 InternalElement
= Name PLCFacet
Interface-X =D GUID2
InteffaceY & Attribute
= NHame = RefAttributeType
PLCFacet J 1A GUID_Conveyor1/A
4 Externalinterface (1
= Name =D = RefBase(lassPath
L] 1X GUD11 GUD_X
—>| HMIFacet Al RoleRequirements
Attribute A | = RefBaseRoleClassPath AutomationlLRoleClassLib/.. /Facet
- 4 InternalElement
[ _Attribute B = Name HMIFacet
Interface Y =10 GUD3
- Attribute (Z
= Name = RefAttributeType
1A GUID_Conveyori/a
i 2B GUID_Conveyor1/B
4 Externalinterface
= Name =1ID = RefBaseClassPath
1Y GUID13 GUD_Y

- RoleRequirements
= RefBaseRoleClassPath AutomationMLRoleClassLib/.../Facet
! RoleRequirements

= RefBaseRoleClassPath AutomationMLRoleClassLib/.../Mechatronic

IEC

Figure A.18 — AML Facet example


https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3

- 62 - IEC 62714-1:2018 © IEC

<InstanceHierarchy Name="FacetExample AML 2.10">
<InternalElement Name="Conveyor1" ID="GUID_Conveyor1">

<Attribute Name="A"/>

<Attribute Name="B"/>

<Externallnterface Name="X" ID="GUID_X"/>

<Externallnterface Name="Y" ID="GUID_Y"/>

<InternalElement Name="PLCFacet" ID="GUID2">
<Attribute Name="A" RefAttributeType="GUID_Conveyor1/A"/>
<Externallnterface Name="X" ID="GUID11" RefBaseClassPath="GUID_X"/>

/InternalFlement

2018

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../Facet"/>

<InternalElement Name="HMIFacet" ID="GUID3">
<Attribute Name="A" RefAttribute Type="GUID_Conveyor1/A"/>
<Attribute Name="B" RefAttribute Type="GUID_Conveyor1/B"/>
<Externallnterface Name="Y" ID="GUID13" RefBaseClassPath="GUID_Y"/>
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../Facet"/;
</InternalElement>
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClasslib/.../Mechatron
</InternalElement=
</IngtanceHierarchy>

Figure A.19 — XML text of the AML Facet-example

A.2.4 AML Group concept

A.2.4.1 Concept description

v

ic"/>

IEC

The AML Group concept allows separating structure information from instance information.

Since different engineering tools in a heterdgeneous tool landscape may require diff
views$ on the same data, it might be useful’™o store these views separately. This is pos
usind the AML Group concept and allows structuring identical objects in different hierarch

By defining the Group attribute “AssociatedFacet”, a Group can be associated with a ty

Face’Ls characterized by a unigue name. This allows external engineering algorithnlues to

autormnatically identify related\:objects and their corresponding Facets in order to d
engineering information. For/this, AML defines the AML RoleClass “Group” (see 6
Normative provisions aretspecified in 8.4.

A.2.4.2 Example

Figune A.20a) describes the Group concept by means of a structure “Station” that contain
objegts “Conveyor1”, “Conveyor2”, “Robot1” and “PLC1”. Additionally, the objects “Grqg
and |Group2” describe the same data in different hierarchies: “Group1” gives a structure
on nveyors only, whereas “Group2” only depicts PLC relevant objects. Accordin

erent
sible
ies.

be of

rive
4.3).

s the
up1”
view
g to

IEC ©€2424:2016 A2 87 CAFX provides the storage of such crossed struct

Ires.

Figure A.20b) gives an AML implementation of this example and Figure A.21 provides the
corresponding XML text. The combination between the Facet concept and the Port concept is

described in A.2.4.3.
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<Instg
<In

</Iy
<In

</l

| InstanceHierarchy
= Name GroupExample AML 2.10
4 InternalElement

= Name Station
=1ID GuID100
InternalElement (4
= Name =1ID {) RoleRequirements
1 |Conveyor1 GUID1 ¥ RoleRequirements
2 |Conveyor2 GuUID2 ~| RoleRequirements
3 Robot1 GUID3 > RoleRequirements
4 PLC1 GUID4 ¥ RoleRequirements
4/ InternalElement \
= Name Groupi
GroupExample =D cunono

= Station InternalElement (2 _
'-:':II'I'I.I'E'}'I:IF]. = Name = RefBaseSyste Path
1 Conveyor1 GuD1

CDHVE}IDIFE 2 |Conveyor2 GUID2
Robotl ‘1 RoleRequirements
PLC1

InternalElement

= Groupl = Name Group2 !
=D GUID300
'-:EII'I'I.I'E'}'I:IF]. InternalElement (1 IN
CIIII'I'U'E}'I:II"E 1 = Name = RefBagfSystemUnitPath
IEI GrDLI[JE 1PLC_1 GUID4 &
-‘RoleReqmrements C.
FLC1 = RefBaseRoleClassPath ZutomationMLRoleClassLib/AutomationMLBaseRolg
IEC
a) Hierarchy b) ~Grid view

Figure A.20 — AML Group example

nceHierarchy Name="GroupExample AML 2.10">
ernalElement Name="Station" ID="GUID100">
InternalElement Name="Conveyor1" ID="GUIDI">

<RoleRequirements RefBaseRoleClassPatfi="AutomationMLRoleClassLib/.../Transport/Rollerbed"/>
/InternalElement>
InternalElement Name="Conveyor2" ID=GUID2">

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../Rollerbed"/>
/InternalElement>
InternalElement Name="Robat1!_ JD="GUID3">

<RoleRequirements RefBdseRoleClassPath="AutomationMLRoleClassLib/.../Robot"/>
/InternalElement>
InternalElement Name="RLC1" ID="GUID4">

<RoleRequirement{s RefBaseRoleClassPath="AutomationMLRoleClassLib/.../PLC"/>
/InternalElement=
ternalElement>
ernalElement-Name="Group1" ID="GUID200">
InternalElement Name="Conveyor1" RefBaseSystemUnitPath="GUID1"/>
InternalElement Name="Conveyor2" RefBaseSystemUnitPath="GUID2"/>
RoleReéquirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Grg
ternalElement=

/Group

/Group

IEC

up"/>

<In

EmalEement Name="Groupz 1DO="GtHE300"

<InternalElement Name="PLC1" RefBaseSystemUnitPath="GUID4"/>
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole/Group"/>
</InternalElement>

</InstanceHierarchy>

Figure A.21 — XML text for the AML Group example

A.2.4.3 Combination of the Group and Facet concept

IEC

Figure A.22 presents an example with a combination of the Group and the Facet concept. The
shown InstanceHierarchy depicts an AML object “Station” which comprises the AML objects
“Conveyor1” and “Conveyor2”. These conveyors each own two attributes and two interfaces.
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The AML object “Group” presents nested groups “Group1” and “Group2”. Both refer to the
conveyor objects, but have different Facet associations.

Use case: A control code generation algorithm may run through the InstanceHierarchy
identifying all groups with an association to a “PLCFacet” and then perform the code
generation evaluating the referenced objects.

| InstanceHierarchy |

—>| Station |
—>| Conveyor1 |

Attribute B

Interface X
Interface Y
PLCFacet
Attribute A
Interface X

HMIFacet
Attribute B
Interace Y

“H“HIIIEI

-I Conveyor2 |

Attribute*A

Attribute B
*\_interface X

Interface Y

PLCFacet
Attribute A
Interface X

HMIFacet
Attribute B
Interface Y

—Dl Group |
-I Group1 |

->| AssociatedFacet = PLCFacet

Conveyor1

Conveyor2

->| Group2 |

Conveyor1

>
w
w
o
o
o
=)
@
o
M
o
o
@
o
|
-y
=
M
o
o
@
o

Conveyor2
IEC

Figure A.22 — Combination of the Facet and Group concept

Figure A.23 shows the corresponding XML text related to the example shown in Figure A.22.
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<InstanceHiekarchy Name="FacetGroupCombination AML 2.10">

<InternalElement Name="S8tation" ID="GUID0">

<InternalElement Name="Conveyor1" ID="GUID1">

<Aftribute Name="A"/>

<Aftribute Name="B"/>

<Externalinterface Name="X" |ID="GUID_X"/>

<Externallnterface Name="Y" ID="GUID_Y"/>

<InternalElement Name="PLCFacet" |D="GUID2">

<Attribute Name="A" RefAttribute Type="GUID1/A"/>

<Externallnterface Name="X" ID="GUID11" RefBaseClassPath="GUID_X"/>
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../[Facet"/>
</InternalElement>

<InternalElement Name="HMIFacet" ID="GUID3">

<Aftribute Name="B" RefAttribute Type="GUID1/B"/>

</
</Ins

<externallnterface Name="Y" [D="GUID1Z" RefBaseClassFath="GUID_Y"/>
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../[Facet"/>
</InternalElement>

<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../ Transport/Rollerbed"/>
</InternalElement>

<InternalElement Name="Conveyor2" |[D="GUID4">

<Aftribute Name="A"/>

<Atftribute Name="B"/>

<Externalinterface Name="X" ID="GUID_X2"/>

<Externallnterface Name="Y" |ID="GUID_Y2"/>

<InternalElement Name="PLCFacet" |D="GUID5">

<Attribute Name="A" RefAttribute Type="GUID4/A"/>

<Externallnterface Name="X" ID="GUID13" RefBaseClassPath="GUID_X2"/>
<RoleRequirements RefBaseRoleClassPath="AutomationMLRoleClassLib/../Facet"/>
</InternalElement=>

<InternalElement Name="HMIFacet" ID="GUID&">

<Attribute Name="B" RefAttribute Type="GUID4/B"/>

<Externallnterface Name="Y" |D="GUID14" RefBaseClassPaili="GUID_Y2"/>
<RoleRequirements RefBaseRoleClassPath="AutomationlIbRoleClassLib/.../[Facet"/>
</InternalElement>

<RoleRequirements RefBaseRoleClassPath="AutomatioiMLRoleClassLib/.../ Transport/Rollerbed"/>
</InternalElement>

<InternalElement Name="Group" |ID="GUID7">

<InternalElement Name="Group1" ID="GUID8">

<Aftribute Name="AssociatedFacet" RefAttribute Type="AutomationMLBaseAttribute TypelLib/AssociatedFa
¢ <Value>HMIFacet</Value>

</Attribute>

<InternalElement Name="Conveyori*|RefBaseSystemUnitPath="GUID1"/>
<InternalElement Name="Conveyor2" RefBaseSystemUnitPath="GUID4"/>
<RoleRequirements RefBaseRaleClassPath="AutomationMLRoleClassLib/.../Group"/>
</InternalElement>

<InternalElement Name="Greup2" ID="GUID9">

<Attribute Name="AssociatedFacet" RefAttribute Type="AutomationMLBaseAttribute TypelLib/AsscciatedFa
! <Value>PLCFact</Value>

</Attribute>

<InternalElement/Name="Conveyor1" RefBaseSystemUnitPath="GUID1"/>
<InternalElement Name="Conveyor2" RefBaseSystemUnitPath="GUID4"/>
<RoleRegguirements RefBaseRoleClassPath="AutomationMLRoleClassLib/.../\Group"/>
</InternglElement>

</InternalElement>

ntern@lElement>

tardceHierarchy>

Figure A.23 — XML text view for the combined Facet-Group example

et's

ot'>
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A.2.4.4 Automatic generation of HMI using the Group and Facet concept

Based on the given example, it is
assumed that the conveyor’s

attribute “B” represents an HMI Y |:|
template visualizing the variable

HMI template B

“Y”. Figure A.24 illustrates this T2
generic HMI template of a . . .
conveyor. Figure A.24 — Generic HMI template “B

instapces, an engineering algorithm

is enabled to identify that the AML HMI result

objedt “Group2” is associated to the

HMI |Facet. Here, it identifies that Conveyom.YD

the [instances “Conveyor1” and

“Conpeyor2” are part of the HMI.

The [algorithm extracts the HMI

relevantg information  of  both Conveyorz'YD

conveyors, identifies the

corrgsponding HMI template and IEC
assotiates the correct signals to Figure A.25 — Generated HMI result “B”
visuglize. visualizing both:conveyors with individual
Figude A.25 represents the resulting process variables

HMI.

A.2.3 Process-Product-Resource concept

A.2.8.1 Concept description

BaST O the—ToTmCrete Conveyor

visualizing a process variable “Y” of a conveyor

In the course of structuring complex plant engineering data, the trisection of the datg into
resodirces, processes and products_has delivered a proven performance in practice.|This
concept is applied in different fields, e.g. for digital factory tools or with IEC 62264 4t the

manyfacturing execution system (MES) level.

N a resource centric view, resources form the central component within the model:|they
ekecute processes.and handle products. In AML, a resource is an entity involved in
roduction including) plants, robots, machines, their state, equipment, possible messages
nd so on. According to this, resources can be hardware components of a production
system, as well'as software systems, e.g. SCADA systems. Within AML, resource$ are
typically médelled in a plant hierarchy forming the plant topology.

QO T

In a preduct centric view, the produced product is the focus of consideration. It determines
which,_processes should be applied to the materials or intermediate products and which
efiuipment should be used therefore. This is valid in the field of continuous, discrete or
batch control. A product in AML depicts a produced good. It can be built up hierarchically.
It is essential that products do not have to be final products. Test results belong to
products as well as product data and the corresponding documentation.

In a process centric view, processes form the central items of the model. A process in
AML represents a production process including sub-processes. Process parameters, the
process chain and the process planning form part of the processes. In technical terms,
processes modify products. This corresponds to the usage in AML as final products are
produced out of different sub-products, or chemical treatments change substances.
However, processes have relations to resources and vice versa.

In every case, representations of the resource, product and process are linked to each other
(see Figure A.26). One reasonable assignment to the process “transport” is the resource
“‘conveyor”. A “press” could create “scrap cubes“. And a “welding” process can “weld” two
“‘metals” together.
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Figure A.26 — Base elements of the Product-Process-Resource concept

To cheate a link between these elements, they requir€ an interface. For this, AML defineg the
standard interface class PPRConnector (see Figure*A.27). Normative provisions regarding the
PPRConnector are specified in 6.3.5. By this interface, links can be established betweeh the
elements by means of standard CAEX Internaltinks (see 5.5.3). Thus, resources can be
linkegl to products which they can manipulate:

~) [ AutomationMLInterfaceClassLib
As M0 AutomationMLBaselnterface
«o Order
«0 Port

+«o InterlockingConnector

I +«o PPRConnector I

~) »o ExternalDataConnector
«0 COLLADAInterface
«0 PLCopenXMLInterface
~) «o Communication

«0 Signallnterface
IEC

Eigure A 27 — PPRConnector interface

A.2.5.2 Example

The following example (see Figure A.28) illustrates the application of this concept with AML. It
consists of two conveyers (C1 and C2), a turntable (TT1) and a robot (RB1). These are the
resources of the plant. The robot assembles wheels to the cars. The wheels as well as the
cars are products. Production processes within the example are transport, turn and assemble.
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Product drain

H Product source

Cabe > Process

‘I || Resource
e |

Product

Process direction

2018

IEC

Figure A.28 — Example for the Product-Process-Resourceconcept

ML, the Process-Product-Resource-concept is modelled by~means of the CAEX
bpt (see IEC 62424:2016, A.2.9) and relations between the elements (see 5.5.3),
of elements with assigned roles “Resource”, “Produet” or “Process” are pai
ally exclusive. This means that a resource cannot be a product or a process at the s
The corresponding role classes are part of the AAutomationMLBaseRoleClassLib

Figude A.29 and 6.4).

A ﬁ AutomationMLBaseRoleClassLib

A AutomationMLBaseRole

Group
Facet
Resource
Product
Process

A Structure
ProductStructure

ProcessStructure

ResourceStructure
IEC

Figure A.29 — AML roles required for
the Process-Product-Resource concept

role
The
rwise
tame
(see

In the example (see Figure A.28), the role “Resource” is assigned to the conveyors, the robot
and the turntable. Cars and wheels are assigned to the role “Product” and the role “Process”
is assigned to transport, turn and assemble process elements. All elements are stored in the
corresponding sub-tree which can be seen in Figure A.30. The order of processes, products
or resources can be explicitly expressed by links between corresponding interfaces of type
“Order” (this is not depicted in this example due to readability reasons).
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/\ | Process |
Resource
c1: —| Transport1: Process |
Resource
Wheels1:

—| Turn1: Process |
Resource
Transport2T PTocess | \Fnﬁly

T
1
%N
Jesouicy —| Assemble1: Process |
7/RB\ 1 Transport3: Process |
Resource

Figure A.30 — Elements of the example

Car with wheels1:
Product

Car without
wheels1: Product

IEC

Eachl element in the example has a PPRConnector interfacé. The complete links of the
exan|ple are represented in Figure A.31. The solid lines~represent links from resourcgs to
procgsses, the dotted lines links from processes to products and the dashed lines are [links
betwgen resources and products. This reveals the complexity. Thus, redundant connegtions
can ke omitted.

Transport1:
Process

TT1:
Resource

Assemble1:
Process

RB1:
Resource

O Car with wheels1:
ks Product

C2:

Resource I—l
Transport2: & Process (P1)
| Process |
Resource (R)
Product (P2)
? PPRConnector
Transport3: InternalLink (RP1)
Process = = = InternalLink (RP2)
"""" InternalLink (P1P2)

IEC

Figure A.31 — Links within the example

Figure A.32 shows the resource centric view on the considered example. Therefore, only
twelve instead of nineteen links are necessary. The conveyor “C1” is connected with the
product “Car without wheels1” as are the turn table “TT1” and the conveyor “C2”. As the robot
assembles the wheels to the cars on the conveyor “C2”, the robot “RB1” is linked to the “Car
without wheels1“, the “Car with wheels1” and the “Wheels1”. Additionally, the conveyor “C2”
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has a link to the “Car with wheels1”. The process “Transport1” is assigned to “C1”, and
“Transport2” and “Transport3” are connected to the conveyor “C2”. “Assemble1” is related to
the robot “RB1” and “Turn1” to the turn table “TT1”. The links from the products to the
processes (dotted lines in Figure A.31) can be derived from the existing links. The model can
be arbitrarily rotated and arranged to centre the elements of type product or process.

Transport1:
Process Process (P1)
/\<i Resource (R)
C1: Product (P2)
Resource N « P
— \\ T PPRConnector
Process Mo InternalLink (RP1)
AN = = = InternalLink (RP2)
o Mo L InternalLink (P1P2)
: (N
Resource SS AN
~ ~ N\
S o N N
S ~ N
~ ~ ~
Assemble: e - S N
P
foeess S~ : Car'without
_____ : wheels1: Product
————— 7’
RB1: =-Z_ -7
Resource S~ o : e T A Wheels1:
=<7 Product
P
Transport2: - ~No

-~
Process e \ N Car with wheels1:
. O
P L X - Product
-, -
-
. 7 - -
-
C2:
Resource

?

Transport3:
Process

IEC

Figure A.32 — Links-of the resource centric view on the example

Figude A.33 illustrates the -AML object tree including a highlighted link between the conyeyor
“C1” land the process “Transport1“.
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= | IH| Example_InstanceHierarchy
=l [IE | Example_Plant {Class: Role: Cell}
[=] [IE | Resources { Class: Role: Resource}
=l [IE]| C1 {Class: Role: Resource}
-2 PPR { Class: PPRConnector} ---------------- :
= E TT1 { Class: Role: Resource} E
-2 PPR { Class: PPRConnector} :
= E RB1 { Class: Role: Resource}
-2 PPR { Class: PPRConnector}
= E C2 {Class: Role: Resource}
-2 PPR { Class: PPRConnector}

The
there
CAE

= TIE | Processes { Class: Role: Processr
\Eﬁ Transportl { Class: Role: Process}
-2 PPR { Class: PPRConnector}----------------*
= E Turnl { Class: Role: Process}
-2 PPR { Class: PPRConnector}
B E Transport2 { Class: Role: Process}
-2 PPR { Class: PPRConnector}
=) E Assemblel {Class: Role: Process}
-2 PPR { Class: PPRConnector}
= E Transport3 { Class: Role: Process}
-2 PPR {Class: PPRConnector}:
=] [IE | Products { Class: Role: Product}
Car without wheelsl { Class: RolesProduct}
-2 PPR { Class: PPRConnectdr}
= E Wheels1 { Class: Role: Product}
-2 PPR { Class: PPRConHector}:

= @ Car with wheels1 {{.@}: Role: Product}

-2 PPR { Class: PPRConnector}
IEC

Figure A.33 — InstanceHierarchy of the example in AML

are the three basic elements: “Resources”, “Processes” and “Products” modellg
K InternalElement.

corresponding XML model is depicted in Figure A.34. On the first level of the example,

d as
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= Hame Example_InstanceHierarchy
4 InternalElement
= Name Example_Plant

InternalElement |-
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= I {}InternalElement
1 Rezources GUIDZ | 4 IntermalElement (<

Beneg
conv
poss

= Hame = 1D
1C1 GUID3
FARRN] [N |BE:S
3 RB1 GUIDS
_ 42 GUIDE
2 Processes  GUIDT 4 InternalElement (= ¢
= Hame =ap '
1 Transporti ,éﬂmﬂ
2 [Turn GUIDg
3 TransportzA N GUID10
4 Assembidl], GUID11
_ 5 Traneport3 GUID12
3 Products  GUID13 | 4 InternalEfement (-
::_ _hlame = 1D
¢, ¥ carWithoutheels1 GUID14
)" 2 Wheels1 GUID1S
3 CarWithWheels1  GUID16

Figure A.34 — InternalElements of the example

IEC

ath the object “Resources”, therei‘are the four components of the example
pyors, the turntable and the robdt. They are of type InternalElement as well.
bss an Externallnterface PPRConnector and assign the role class “Resource”.

the
They
The

procgsses and products have an interface and a role assignment as well. To link the elenpents

withi
basid

h the example, the Interndlkinks are usually placed on the same level as the mos

t top

element. The links in XML are depicted as in Figure A.35.
e Internail:ink' 12
(_% Name = RefPartnerSideA = RefPartnerSideB

e GUID3_FPR GUIDE_PPR

| ] TT1_Tu GUID4_PPR GUIDS_PPR

) 3 RB1_AA1 GUIDS_PPR GUID1_PPR

' 4 C2T12 GUIDS_PPR GUIDM0_PPR

5 C2.T3 GUIDS_PFR GUIDM2Z_PPR

6 01 Cuwii cLuIne peg GlIN14 PP

7 TT_CwWi GUID4_PPR GUID14_PPR

8 RB1_Cwi GUIDS_PPR GUID14_PPR

9 RB1_W1 GUIDS_PPR GUIDM5_PPR

10 RB1_CWH GUIDS_PPR GUID1S_PPR

1M C2_Cwii GUIDE_PPR GUID14_PPR

| 12 cz_ow GUIDE_FPR GUIDMS_PPR

Figure A.35 — InternalLinks of the example

A complete overview of the example can be seen in Figure A.36.

IEC
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<InstanceHierarchy Name="Example_InstanceHierarchy">

<InternalElement Name="Example_Plant" ID="GUID1">

<InternalElement Name="Resources" |ID="GUID2">

<InternalElement Name="C1" ID="GUID3">

i <Externallnterface Name="PPR" ID="GUID3_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/.../PPRConnector"/>
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>

</InternalElement>

<InternalElement Name="TT1" ID="GUID4">

i <Externallnterface Name="PPR" ID="GUID4_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/.../PPRConnector"/>
i <RoleRequirements RefBaseRaleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>

</InternalElement>

<InternalElement Name="RB1" ID="GUID5">

i <Externallnterface Name="PPR" ID="GUID5_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/.../PPRConnecior"/>
i <RoleRequirements RefBaseRaleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>

</InternalElement>

=InternalElement Name="C2" ID="GUID&">

. <Externalinterface Name="PPR" ID="GUID6_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/../PPRConnectdr"/>
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>
</InternalElement>

<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Resource"/>
</InternalElement>

<InternalElement Name="Processes" ID="GUID7">

<InternalElement Name="Transport1" ID="GUID&">

i <Externalinterface Name="PPR" ID="GUID8_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/.../PPRConnectdr"/>
i <RoleRequirements RefBaseRoleClassPath="AutomationMl BaseRoleClassLib/  /Process"/>
</InternalElement>

<InternalElement Name="Turn1" ID="GUID9">

i <Externallnterface Name="PPR" ID="GUID9_PPR" RefBaseClassPath="AutomationMLIntgrfaceClassLib/.../PPRConnectdr"/>
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Procgss’/z
</InternalElement>

<InternalElement Name="Transport2" ID="GUID10">

i <Externallnterface Name="PPR" ID="GUID10_PPR" RefBaseClassPath="AutordationMLInterfaceClassLib/.. /PPRConnecfor"/>
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/\ JProcess"/>
</InternalElement>

<InternalElement Name="Assemble1" ID="GUID11">

! <Externallnterface Name="PPR" ID="GUID11_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/.. /PPRConnecfor"/>
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRdleClassLib/.../Process"/=
</InternalElement>

<InternalElement Name="Transport3" ID="GUID12">

¢ <Externallnterface Name="PPR" ID="GUID12_PPR" RefBaselassPath="AutomationMLInterfaceClassLib/.. /PPRConnecfor"/>
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Process"/>
</InternalElement>

<RoleRequirements RefBaseRoleClassPath="AutomatgoMLBaseRoleClassLib/.. /Process"/>
</InternalElement>

<InternalElement Mame="Products” ID="GUID13">

=<InternalElement Name="CarWithoutWheels1"(B="GUID14">

i <Externallnterface Name="PPR" ID="GUID14_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/.../PPRConnecfor"/>
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Product"/>
</InternalElement>

<InternalElement Name="Wheels1* I05"GUID15">

i <Externallnterface Name="PPR“JU="GUID15_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/.__/PPRConnecfor"/>
i <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Product"/>
</InternalElement>

<InternalElement Name="CarWithWheels1" ID="GUID16">

i <Externallnterface fl@yie="PPR" ID="GUID16_PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/.__/PPRConnecfor"/>
:  <RoleRequiremefits*RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Product"/=
</InternalElemepqt>

<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Product"/>
</InternalElengent>

<InternalLigk Wame="C1_T1" RefPartnerSideA="GUID3_PPR" RefPartnerSideB="GUID8_PPR"/>
<Internalligk-Mlame="TT1_Tu1" RefPartnerSideA="GUID4_PPR" RefPartnerSideB="GUID9_PPR"/>
<Intepmalyink Name="RB1_A1" RefPartnersSideA="GUID5_PPR" RefPartnerSideB="GUID11_PPR"/>
<IptehaalLink Name="C2_T2" RefPartnerSideA="GUID6_PPR" RefPartnerSideB="GUID10_PPR"/>
<{ntepnallink Name="C2_T3" RefPartnerSideA="GUID6_PPR" RefPartnerSideB="GUID12_PPR"/>

| igtornall inlk Mama=-"C1 CulN1" DofDarnarSida A-"CINING PPD" DofDodnorSidon_"cliNd4 DDD/
<InternalLink Name="TT1_CwW1" RefPartnerSideA="GUID4_PPR" RefParinerSideB="GUID14_PPR"/>
<InternalLink Name="RB1_CwW1" RefPartnerSideA="GUID5_PPR" RefPartnerSideB="GUID14_PPR"/>
<InternalLink Name="RB1_W1" RefPartnerSideA="GUID5_PPR" RefPartnerSideB="GUID15_PPR"/>
<InternalLink Name="RB1_CW1" RefPartnerSideA="GUID5_PPR" RefPartnerSideB="GUID16_PPR"/>
<Internallink Name="C2_CwW1" RefPartnerSideA="GUID6_PPR" RefPartnerSideB="GUID14_PPR"/>
<InternalLink Name="C2_CW1" RefPartnerSideA="GUID&_PPR" RefPartnerSideB="GUID16_PPR"/>
<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Cell"/>
</InternalElement>

</InstanceHierarchy>

IEC

Figure A.36 — InstanceHierarchy of the example in XML
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A.2.6 AML multilingual expression concept
A.2.6.1 Concept description

The concept of multilingual expressions aims for storing multi language information within the
same AML file.

A.2.6.2 Example of a label attribute with 3 localizations

Figure A.37 gives an example for the AML multilingual expression. The object “PC123”
comprises the attribute “Label". The attribute “Label” itself contains the expression in the
defa anguage—Modell i i i this
purpgse, the attribute “Label The
names of the sub-attributes are corresponding to language codes according to RRC %646,
their values contain the corresponding localized texts.

PC123
|—D| Attribute Label" Value ,Bedienrechner”
Attribute en-US * |Va|ue _HMI-PC* |
Attribute ,de-DE* | Value Bédienrechner” |
Attribute _fr-FR* | Valyg\ ordinateur de commande"l

IEC

Figure A.37 — Example describing the AML multilingual expression concept

Figune A.38 shows the modelling of the . éxample with AML according to the provisions
descfibed in 8.6.

4 IntefnalElement \
= Name PC123 W ¢
=ID GUID1 .
« Attribute Cy
= Name - Label
{} Description _ \.Bisplay name for this element. The sub attributes provide the language code according to RFC| 5646,
{} value . + Bedienrechner
Attribute [
= Name = RefAttributeType {} value
1 en-US AutomationMLBaseAttributeTypelib/LocalizedAttribute HMI-PC
2 de-DE AutomationMLBaseAttributeTypelib/LocalizedAttribute Bedienrechner
=] {, 3 fr-FR AutomationMLBaseAttributeTypelib/LocalizedAttribute ordinateur de commande
4 RoleRgquirements
L £ . ;: RefBaseRoleClassPath AutomationMLBaseRoleClassLib/.../Resource

IEC

Figure A.38 — XML description of the AML multilingual expression concept

Figure A.39 shows the corresponding XML code of this example.

<InternalElement Name="PC123" ID="GUID1">»
<Attribute Name="Label">
<Description>Display name for this element. The sub attributes provide the language code according to RFC 5646.</Description>
<Value>Bedienrechner</Value>
<Attribute Name="en-US" RefAttributeType="AutomationMLBaseAttributeTypelib/LocalizedAttribute">
<Value>HMI-PC</Value>
</Attribute>
<Attribute Name="de-DE" RefAttributeType="AutomationMLBaseAttributeTypelib/LocalizedAttribute">
<Value>Bedienrechner</Value>
</Attribute>
<Attribute Name="fr-FR" RefAttributeType="AutomationMLBaseAttributeTypelLib/LocalizedAttribute">
<Value>ordinateur de commande</Value>
</Attribute>
</Attribute>
<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>
</InternalElement>
IEC

Figure A.39 — XML text describing the AML multilingual expression concept
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A.2.6.3 Example of a label attribute type with 3 localizations

Another use case is the predefinition of attributes including all required localized language
expressions in a library. Thus, if the label of a specific object, e.g. an HMI-PC, is frequently
used, it is useful to model it in a library. Figure A.40 illustrates this by the CAEX AttributeType
HMI-PC-LabelType. It predefines all 3 localized language expressions.

4 AttributeTypelib
= Name MyAttributeTypelibrary
4« AttributeType
= Name HMI-PC-LabelType
= AttributeDataType xs:string
X DEsTiption ———— Dfsptay amE ToT His Efement e SUD StTiutes provide e fanguaye tode arroTdimg to Y 5646,
{} value Bedienrechner
Attribute (-

= Name = RefAttributeType {} Value
1 en-US AutomationMLBaseAttributeTypelib/LocalizedAttribute HMI-PC N
2 de-DE AutomationMLBaseAttributeTypelib/LocalizedAttribute BedienrechAger

| 3 fr-FR AutomationMLBaseAttributeTypelib/LocalizedAttribute ordinateur de commande
IEC

Figure A.40 — AML model of a multilingual AttributeType

Figune A.41 shows the related XML code of the given example.

<AttrifuteTypelib Name="MyAttributeTypeLibrary">
<AftributeType Name="HMI-PC-LabelType" AttributeDataType="xs:string">

<Description>Display name for this element. The sub attributes provide the language code according to RFC 5646.</Descrfiption>

<Value>Bedienrechner</Value>

<Attribute Name="en-US" RefAttributeType="AutomationMLBaseAttributeTypélib/LocalizedAttribute">
<Value>HMI-PC</Value>

</Attribute>

<Attribute Name="de-DE" RefAttributeType="AutomationMLBaseAttributeéTypelLib/LocalizedAttribute"”>
<Value>Bedienrechner</value>

</Attribute>

<Attribute Name="fr-FR" RefAttributeType="AutomationMLBaseAttributeTypelib/LocalizedAttribute"”>
<Value>ordinateur de commande</Value>

</Attribute>
</AttributeType>

</AttributeTypelLib>

IEC

Figure A.41 — XML code of the a multilingual AttributeType

Whefever the label of a HMI-PC jis needed including localized language expressions, it needs
to reference this attribute type and gets all predefined localized language expressions.| This
technique can be used to model arbitrary project specific multilingual expressions in a libfary.

A.2.7 Attribute lists and arrays
A.2.7.1 Concept description

In practice, attributes are often structured. Lists or arrays of data types have to be modelled
and ¢xchanged between engineering tools. A list consists of items of the same data type| and
may contain further lists, enabling the modelling of arrays of arbitrary dimensions.

Finally, a list is modelled in AML as a list attribute containing nested child attributes. The list
attribute acts as container for the list. In order to declare a CAEX attribute as a list, it
references the AttributeType “ListType” or “OrderedListType”, which models a non-ordered list
or an ordered list respectively. The child attributes form the list items.

Since CAEX Attributes do not explicitly model the order of the items, the ordered list and the
non-ordered list needs to be modelled explicitly.

Normative provisions related to the modelling of lists and arrays are defined in 8.8.
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A.2.7.2 Examples

The example in Figure A.42 shows an object Radio that stores a list of supported frequencies.
The attribute “SupportedFrequencies” references the AML AttributeType “OrderedListType”.
The child attributes form the list items, each name contains the index of the item within the
list. Leading zeros are allowed and exemplarily added for better sortability.

Figude A.43 shows the related XML code of the example.

<Inter
<Af

E

4

A

s

A

e

A

</A
<R
</Inte

.2

InternalElement

= Name Radio
=1ID GuID1
& Attribute
= Hame SUppONedr TeqUencies
= RefAttributeType AutomationMLBaseAttributeTypelibiOrderedLisiType
{} Description a list of supported =can frequencies )
Attribute (4 D |
= Name = Unit = Aﬁributeﬂataﬁpel{}ﬁlue
1 0001 MHz  x=:float 90
2 0002  MHz xs:fioat Tlas
30003  MHz xs:fioat N7 100
4 0004 MHz  x=:float 1, 105

2

RoleRequirements
= RefBazeRoleClassPath|AutomationMLBaszeRoleClas:sLib/.. /Rezource

IEC

Figure A.42 — Attribute list “SupportedFrequencies”

halElement Name="Radio" ID="GUID1">
fribute Name="SupportedFrequencies" RefAttributeType="AutomationMLBaseAttributeTypeLib/OrderedListT
Description=>a list of supported scan frequencies=</Description>
Attribute Name="0001" Unit="MHz" AttributeDataType="xs:float">
<Value>90</Value>
/Attribute>
Attribute Name="0002" Unit="MHz" AtfributeDataType="xs:float">
<Value=95</Value>
/Attribute>
Attribute Name="0003" Unit=MHz" AttributeDataType="xs:float">
<Value>100</Value>
/Attribute>
Attribute Name="0004"\Unit="MHz" AttributeDataType="xs:float">
<Value>105</Value>
/Attribute>
ftribute>
leRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>
nalElement>

Figure A.43 — XML code for the attribute list “SupportedFrequencies”

ype">

IEC

The example in Figure A.44 shows the modelling of an array by means of an object “Table”
that stores a list of edge points. The attribute “Edges” references the AML AttributeType
“ListType”. The child attributes form the list items, the names are arbitrary but unique among

the s

iblings. They form again lists, containing the x, y and z positions of the table.
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4 InternalElement

= Name Table
=D GUID1
& Attribute
= Hame Edges
= RefAttributeType AutemationMLBaseAttributeTypelibiListType
{3} Description an array of edge peints
4 Attribute (£

= Name| = RefAttributeType {} Attribute
1 EdgeNO  AutomationMLBaseittributeTypelib/ListType & Attribute (2

2 EdgeS0  |AutomationMLBaseAttributeTypelib/ListType| o Attribute (2

1=
2y
3z
3 EdgeSW AutomationMLBaseAttributeTypelib/ListType & Attribute (2

1 x

2y \ |
_ 3‘5
4 EdgeNW AutomationMLBaseAttributeTypelib/ListType & Attribute (2

%
1=

2y
3|z

] RoleRequirements
= RefBaseRoleClassPath AutumﬂtiunmLBﬂseRuIeCIﬂssLib.l'..jR_esuurce

Figune A.45 shows the related XML code-of the example.

x5 float
x3: float
xs: fldat

%4
x=:float
x=:float
x=:float

x5 float
x5 float
x3: float

Figure A.44 — Example CAEX model of the array “Edges”

= Name = AttributeDdtaType {

= Namé, = ﬁ‘ttlributeDataType{

/ |7 = Name = AttributeDataType|{

1 x x=:float 10
2 v xs: float 1
3|z x5 float 1

~\

1
0
1

0
0
1

0
1
1

= Hame = AttributeDataType {} Value

Value

Value

Value

IEC
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<InternalElement Name="Table" ID="GUID1">

<Atftribute Name="Edges" RefAttribute Type="AutomationMLBaseAttribute TypeLib/ListType">
<Description>an array of edge points</Description=>

<Attribute Name="EdgeNO" RefAttribute Type="AutomationMLBaseAttribute TypeLib/ListType">
<Attribute Name="x" AttributeDataType="xs:float">

¢ <Value>10</Value>

</Attribute>

<Attribute Name="y" AttributeDataType="xs:float">

| <Value>10</Value>

</Attribute>

<Attribute Name="z" AttributeDataType="xs:float">

[ <Value>10</Value>

</Attribute=

</Attribute>

<Aftribute Name="EdgeS0" RefAttribute Type="AutomationMLBaseAttribute TypeLib/ListType">
<Attribute Name="x" AttributeDataType="xs:float">

[ <Value>10</Value>

</Attribute>

<Attribute Name="y" AttributeDataType="xs:float">

! <Value>0</Value>

</Attribute>

<Aftribute Name="z" AttributeDataType="xs:float">

. <Value>10</Value>

</Attribute>

</Attribute>

<Attribute Name="EdgeSW" RefAttribute Type="AutomationMLBaseAttribute TypeLib/ListType">
<Aftribute Name="x" AttributeDataType="xs:float">

. <Value=0</Value>

</Attribute>

<Attribute Name="y" AttributeDataType="xs:float">

¢ <Value>0</Value>

</Attribute>

<Attribute Name="z" AttributeDataType="xs:float">

¢ <Value>10</Value>

</Attribute>

</Attribute>

<Attribute Name="EdgeNW" RefAtliriblte Type="AutomationMLBaseAttribute TypeLib/ListType">
<Attribute Name="x" Attribute DataType="xs:float">

[ <Value>0</Value>

</Attribute>

<Attribute Name="y" AttiibuteDataType="xs:float">

[ <Value>10</Value>

</Attribute>

<Attribute Narfies"z" AttributeDataType="xs:float">

[ <Valuex1QslIValue>

</Attribute=

</Attribute®

</Attribute>

<RoléRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Resource"/>
</IntefratElement>

IEC

Figure A.45 — XML code for the attribute array “Edges”
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Annex B
(informative)

XML representation of standard AML base libraries

Figure B.1 below shows the XML text of the standard AML interface class library, role class
library and attribute type library.

<CAEXFile xmlns="http://www.dke.de/CAEX" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance" SchemaVersion="3.0" FileName="AutomationML2.10BaseLibraries"

EarEC ATl saci Ul BivAIo R uE S s S v g ey ey LA R TR

= B r2vin Tors=iocet
<YuperiorStandardVersion>AutomationML 2 .lO</SuperiorStan?iardVersion; A
<YourceDocumentInformation OriginID="IEC SC65E WG 9" OriginName="IEC SC65E WG 9"\/
OriginVersion="2.10.0" LastWritingDateTime="2016-08-25T09:58:00.02"
OriginProjectID="Automation Markup Language Standard Library"

OriginRelease="2.10.0" OriginVendor="IEC" OriginVendorURL="www.iec %

OriginProjectTitle="Automation Markup Language Standard Librarie >
<IInterfaceClassLib Name="AutomationMLInterfaceClassLib"> |
Description>Standard Automation Markup Language Interface Class I\.
Library</Description> p
Version>2.10.0</Version> y\b‘
InterfaceClass Name="AutomationMLBaseInterface"> /\I
<InterfaceClass Name="Order" RefBaseClassPath="AutomationMLB nterface">

<Attribute Name="Direction" AttributeDataType="xs:stringl
RefAttributeType:"Z—\utomationMLBaseAttributeTypeLib@rection"/>
</InterfaceClass> %
<InterfaceClass Name="Port" RefBaseClassPath="Automa J\ LBaseInterface">
<Attribute Name="Direction" AttributeDataType:"xsKtrinq"

RefAttributeType="AutomationMLBaseAttribute y}&ib/Direction">
<Constraint Name="AllowedValues"> Q

<NominalScaledType> O

<RequiredValue>In</RequiredvValue> Q

<RequiredvValue>Out</RequiredvValue> \\

<RequiredValue>InOut</RequiredValue§>\0

</NominalScaledType>
</Constraint> @

</Attribute> 5\\'0
<Attribute Name="Cardinality"

RefAttributeType="Automatio BaseAttributeTypelLib/Cardinality">
<Attribute Name="MinOccur" AM ributeDataType="xs:unsignedInt"/>
<Attribute Name="MaxOccurl tributeDataType="xs:unsignedInt"/>

</Attribute> O
<Attribute Name:"CategoﬁL" AttributeDataType="xs:string"
RefAttributeType="‘K® mationMLBaseAttributeTypelLib/Category"/>
</InterfaceClass>
<InterfaceClass Names RConnector" RefBaseClassPath="AutomationMLBaselInterface"/
<InterfaceClass Name=%ExternalDataConnector"
RefBaseClas@h:"Z—\utomationMLBaseInterface">
<Attribute N@—"rerRI" AttributeDataType="xs:anyURI"
e

RefAttr@ Type="AutomationMLBaseAttributeTypeLib/refURI"/>
<InterfadgClrass Name="COLLADAInterface"

Ref lassPath="ExternalDataConnector"/>
<Inte eClass Name="PLCopenXMLInterface"

aseClassPath="ExternalDataConnector"/>
< rfaceClass Name="ExternalDataReference"

< ’ efBaseClassPath="ExternalDataConnector">
@ Attribute Name="MIMEType" AttributeDataType="xs:string"

RefAttributeType="AutomationMLBaseAttributeTypeLib/MIMEType"/>
</IntertfaceClass>

</InterfaceClass>

<InterfaceClass Name="Communication" RefBaseClassPath="AutomationMLBaselInterface">

<InterfaceClass Name="SignalInterface" RefBaseClassPath="Communication"/>
</InterfaceClass>

</InterfaceClass>
</InterfaceClassLib>
<RoleClassLib Name="AutomationMLBaseRoleClassLib">

<Description>Automation Markup Language base role class library</Description>
<Version>2.10.0</Version>

<RoleClass Name="AutomationMLBaseRole">
<RoleClass Name="Group" RefBaseClassPath="AutomationMLBaseRole">
<Attribute Name="AssociatedFacet" AttributeDataType="xs:string"
RefAttributeType="AutomationMLBaseAttributeTypeLib/AssociatedFacet"/>
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</RoleClass>
<RoleClass Name="Facet" RefBaseClassPath="AutomationMLBaseRole"/>

<RoleClass Name="Resource" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name="Product" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name="Process" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name="Structure" RefBaseClassPath="AutomationMLBaseRole">
<RoleClass Name="ProductStructure" RefBaseClassPath="Structure"/>
<RoleClass Name="ProcessStructure" RefBaseClassPath="Structure"/>
<RoleClass Name="ResourceStructure" RefBaseClassPath="Structure"/>
</RoleClass>
<RoleClass Name="ExternalData" RefBaseClassPath="AutomationMLBaseRole"/>
</RoleClass>
</RoleClassLib>
<AttributeTypeLib Name="AutomationMLBaseAttributeTypeLib">
Description>Standard Automation Markup Language Attribute Type Library</Descriptio
Version>2.10.0</Version>
AttributeType Name="Direction" AttributeDataType="xs:string"> \/
<Constraint Name="AllowedValues"> Q‘
<NominalScaledType> Q)
<Requiredvalue>In</Requiredvalue> '\
<Requiredvalue>Out</Requiredvalue> Q
<RequiredValue>InOut</RequiredValue> B
</NominalScaledType> '\’
</Constraint> b"
/AttributeType> '\
AttributeType Name="Cardinality"> /\
<Attribute Name="MinOccur" AttributeDataType="xs:unsignedlr@
<Attribute Name="MaxOccur" AttributeDataType="xs:unsignedIn®/>

/AttributeType>

AttributeType Name="Category" AttributeDataType:"xs:st@"/>

AttributeType Name="refURI" AttributeDataType:"xs:anx@ />

AttributeType Name="AssociatedFacet" AttributeDataTy@ "xs:string"/>

AttributeType Name="ListType"/>

AttributeType Name="OrderedListType"/>

AttributeType Name="LocalizedAttribute" Attri QataType:"xs:strinq"/>

AttributeType Name="AssociatedExternalValue' Q

<Attribute Name="refCAEXAttribute"/> 0\

<Attribute Name="refURI"
RefAttributeType="AutomationMLBas%ttributeTypeLib/rerRI"/>

<Attribute Name="Direction"
RefAttributeType:"Z—\utomationl‘g&eAttributeTypeLib/Direction"/>

/AttributeType>
AttributeType Name="MIMEType" At uteDataType="xs:string"/>
AttributeType Name="DocLang" At&klbuteDataTypef'xs:string"/>
</AttributeTypeLib>
</CRAEXFile> @

Figure B.1 — Xﬁ\@xt of the standard AML interface class library,
role.class library and attribute type library

QOQ |
S
Re

S
&
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

FORMAT D’ECHANGE DE DONNEES TECHNIQUES POUR
UNE UTILISATION DANS L’INGENIERIE DES SYSTEMES
D'AUTOMATISATION INDUSTRIELLE — AUTOMATION
MARKUP LANGUAGE -

Partie 1: Architecture et exigences générales

AVANT-PROPOS

1) La| Commission Electrotechnique Internationale (IEC) est une organisation mondiale.)de normalisation

2)

3)

4)

5)

6)
7)

8)

9)

composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux,de WIEC). L’IEC
ob

h pour

et de favoriser la coopération internationale pour toutes les questions de normalisation dans les donpaines
de| I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activitést — publie des N

prmes

internationales, des Spécifications techniques, des Rapports techniques, des/Spécifications accessibles au

puplic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée

a des

comités d'études, aux travaux desquels tout Comité national intéressé par |€)sSujet traité peut participefr. Les

or

anisations internationales, gouvernementales et non gouvernementalés; en liaison avec I'l[EC, participent
égplement aux travaux. L'IEC collabore étroitement avec I'Organisatior _intérnationale de Normalisation
selon des conditions fixées par accord entre les deux organisations.

Le

1SO),

5 décisions ou accords officiels de I'l[EC concernant les questions’techniques représentent, dans la njesure
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faire

La Norme internationale IEC 62714-1 a été établie par le sous-comité 65E: Les dispositifs et
leur intégration dans les systémes de l'entreprise, du comité d'études 65 de I''EC: Mesure,
commande et automation dans les processus industriels.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2014. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:
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b)
c)

d)
e)
f)
9)
h)
i)

Le texte de cette Norme internationale est issu des documents suivants:

Ler
abou

Ce dpcument a été rédigé selon les DirectivestSO/IEC, Partie 2.

Une Jiste de toutes les parties de la série IEC 62714, publiées sous le titre général Fg
d'échange de données techniques “pour une Uutilisation dans l'ingénierie des systg
d'autpmatisation industrielle — Autemation Markup Language, peut étre consultée sur le
web gde I'lEC.

Le cpmité a décidé que, le contenu de ce document ne sera pas modifié avant la daf
stabilité indiquée sur_le\site web de I'lEC sous "http://webstore.iec.ch” dans les don
relatives au document.recherché. A cette date, le document sera
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utilisation de CAEX 3.0 conformément a I'lEC 62424:2016 qui apporte des améliora
techniques, comme les bibliothéques d'attributs, les interfaces imbriquées, les nouv

2018

tions
eaux

champs indiquant la source d'un objet, un affinement du concept de miroir et une prise en

charge native de plusieurs rbles, des méta-informations natives relatives a I'out

il de

source de fichier CAEX, l'identification des instances par l'intermédiaire des ID uniques en

lieu et place des chemins, etc.,

modélisation améliorée des références aux documents ne relevant pas du domaine

d'application de la présente norme,

modélisation des références entre les attributs CAEX et les éléments dans des documents

externes (dans une feuille Excel, par exemple),

BIIOTNEQUES J€ roleS rEVISEEs,
bncept d'acces modifié,

odélisation de listes ou de tableaux d'attributs structuré(e)s,

b
c
nmodélisation des expressions multilingues,
11
npuveau format de conteneur AML,

n

buvelle bibliothéque d'attributs AML normalisée.

FDIS Rapport detvote
65E/582/FDIS 65E/586/RVD

i a 'approbation de cette Norme internationale.

-

¢conduit,

stipprimé(

—

emplaceé par une édition révisée, ou

1pport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

rmat
Emes
site

e de
nées

amendé.

IMPORTANT - Le logo "colour inside"” qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

L'IlEC 62714 constitue une approche de I'échange de données qui cible le domaine de
I'ingénierie de I'automatisation.

Le format d'échange de données défini dans la série IEC 62714 (Automation Markup
Language, AML) est un format de données de type schéma XML pour les données
d'ingénierie d'usine. L’AML a été mis au point afin de venir a I'appui de I'échange de données
dans un environnement d'outils techniques hétérogéne. L'objectif de [I'AML est
I'interconnexion des outils techniques dans leurs différentes disciplines, par exemple,
ingéniari ) . . . X i C sdés,
ingénierie de commande de processus, développement des IHM, programmation\ PLC,
proglammation de robots, etc. L'application de I'lEC 62714 dépend du secteur industriel| Elle
s'apglique a tous les secteurs industriels dont la chaine d'outils techniques exige, uf échlange
de dgnnées (dans l'industrie d'assemblage ou l'industrie de transformation, par exemple),

L’AML archive les informations techniques en respectant le paradigme oriénte objet et pgrmet
la modélisation des composants d'installations physiques et logiques sous forme d'objefs de
donnges qui englobent différents aspects. Un objet peut comporter\d"autres sous-objets, et
peut [lui-méme faire partie intégrante d'une composition ou d'une agregation plus importante.
Les |objets typiques existant dans I'automatisation d'installations comprennent| les
inforations concernant la topologie, la géométrie, la cinématique et la logique, tandis que la
logighe comprend pour sa part le séquencement, le compoftement et la commande]| Par
consgquent, un objectif important de I'échange de données en ingénierie est I'échange de
strucfures de données orientées objet, ainsi que la géométrie, la cinématique et la logiqué.

L’AML combine les formats de données industrielles existants, congus pour l'archivage et
I'éch@nge de différents aspects des informations’techniques. Ces formats de données|sont
utilisgs "en I'état" dans le cadre de leurs propres spécifications et ne sont pas associég aux
beso|ns du langage AML.

La caractéristique centrale de 'AML-est le format de données central CAEX. CAEX pgrmet
d’int{rconnecter les différents formiats de données. Le langage AML a par conséquen{ une
archifecture de document répartie-intrinséque.

La Figure 1 présente l'architecture AML de base et la répartition des informations concefnant
la topologie, la géométrieyla cinématique et la logique.
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Automation Markup Language
Engineering data
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CAEX IEC 62424
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information Object Aq PLCopen XML “

=Cells _@ Behaviour @
St e
Interfaces | ittt
-Relations Further XML standard format
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IEC
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Engipeering data Données techniques
CAEK IEC 62424 top level format Format central CAEX défini'dans I'l|EC 62424
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Planis Installations
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Components Composants
Attriputes Attributs
Interfaces Interfaces
Refefences Références
Geornetry Géomeétrie
Kinematics Cinématique
Behgviour Comportement
Seqgyencing Séquencement
Init Début
Step Etape
End Fin
Further XMl-standard format Autre format standard XML
Further/aspects of engineering information Autres aspects des informations techniques

Figure T — Vue d’ensemble du format d'echange de donnees techniques (ANL)

Du fait des différents aspects d’AML, la série IEC 62714 comporte différentes parties
concentrées sur différents aspects:

IEC 62714-1: Architecture et exigences générales

Cette partie spécifie l'architecture AML générale, et la modélisation des données
techniques, classes, instances, relations, références, hiérarchies, bibliotheques AML de
base et concepts AML étendus. Elle constitue la norme de référence de toutes les parties
futures, et fournit des mécanismes de référencement d'autres sous-formats.

IEC 62714-2: Bibliotheques de classe de rbles
Cette partie spécifie d’autres bibliotheques AML.
IEC 62714-3: Géométrie et cinématique
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Cette partie spécifie la modélisation des informations concernant la géométrie et la
cinématique.

IEC 62714-41: Logique

Cette partie spécifie la modélisation des informations relatives a la logique, au
séquencement, au comportement et a la commande.

D'autres parties pourront étre ajoutées a l'avenir afin d'interconnecter d'autres normes de
données avec I'AML.

Tant qu'aucune autre partie ne décrit I'intégration d'autres normes, il est important de cibler

de tolut format de données et I'échange de données ne fonctionnerait pas.

L'Article 1 définit le domaine d'application de I'lEC 62714.

L'Article 3 donne les termes, définitions et abréviations.

L'Article 4 définit la conformité a I'lEC 62714.

L'Article 5 décrit les spécifications générales en matiére d'architecture pour I'lEC 62714.
L'Article 6 définit les bibliotheques AML de base.

L'Article 7 décrit la modélisation des données définies par I'utilisateur.

L'Article 8 décrit les concepts AML étendus.

L'Article 2 donne les références normatives.

ation

L'Anmpexe A fournit une introduction informative, des cas d'utilisation et des exemples d’AML.

L'Anpexe B donne une représentation XML informative des bibliothéques définies dans la

prés¢nte partie de I'lEC 62714

1

En préparation.
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FORMAT D’ECHANGE DE DONNEES TECHNIQUES POUR
UNE UTILISATION DANS L’INGENIERIE DES SYSTEMES
D'AUTOMATISATION INDUSTRIELLE — AUTOMATION
MARKUP LANGUAGE -

Partie 1: Architecture et exigences générales

1 Domaine d'application

La p
langd
techr
systé
des ¢

La p

donnges ou des exigences de mise en ceuvre pour les outils d'importation/exportation.

2 K

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur con

des
s’apq
s'apq

IEC §
sous

IEC 62714 (toutes les parties), Format d'échange de données techniques pour une utilis

dans

ISO/
sché

ISO/IEC 29500<2 Technologies de I'information — Description des documents et langage

traite
ouve

résente partie de I'lEC 62714 spécifie les exigences générales et l'architectur
ge AML (Automation Markup Language) pour la modélisation des\ informa
iques échangées entre les outils techniques d’automatisation industrielle et

utils associés.

ésente partie de I'lEC 62714 ne définit pas les détails de dalprocédure d'échang

Références normatives

exigences du présent document. Pour les\références datées, seule [I'édition
lique. Pour les références non datées, la\derniére édition du document de référn
lique (y compris les éventuels amendements).

2424:2016, Représentation de l'ingénierie de commande de processus — Dema
forme de diagrammes P&l et échahge de données entre outils P&ID et outils PCE-C

l'ingénierie des systemes.d'automatisation industrielle — Automation markup languaq

PAS 17506, Systémes d'automatisation industrielle et intégration — Spécification
ma des actifs numeriques COLLADA pour la visualisation 3D des données industriel

ment —(Formats de fichier "Office Open XML" — Partie 2: Conventions de paqug
't

e du
tions
des

mes de commande. Ses dispositions s'appliquent aux fonctions expertation/importation

e de

tenu,
citée
ence

ndes
AE

ation
e

s du
es

s de
bfage

IETF

REC 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media T

ypes

[consulté 2017-11-13]. Adresse <http://www.ietf.org>

IETF

RFC 4122, A Universally Unique Identifier (UUID) URN Namespace

[consulté 2017-11-13]. Adresse <http://www.ietf.org>

IETF

RFC 5646, Tags for Identifying Languages

[consulté 2017-11-13]. Adresse <http://www.ietf.org>

COLLADA 1.4.1:March 2008, COLLADA — Digital Asset Schema Release 1.4.1
[consulté 2017-11-13]. Adresse <http://www.khronos.org/files/collada_spec_1_4.pdf>
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PLCopen XML 2.0:December 3rd 2008 and PLCopen XML 2.0.1:May 8th 2009, XML formats
for IEC 61131-3
[consulté 2017-11-13]. Adresse <http://www.plcopen.org>

3 Termes, définitions et abréviations

3.1 Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISJ et TTET tiennent a jour des bases de donnees terminologiques destinees a etre utiljsées
en ngrmalisation, consultables aux adresses suivantes:

EC Electropedia: disponible a I'adresse http://www.electropedia.org/

$0 Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1.1
AML
format d'échange de données XML pour les données d'ingénierig, d'usine conformément a
I'"EC|62714

3.1.2
objet d'automatisation
entit¢ physique ou logique du systéme automatisé

Note 1 a l'article: un exemple d'objet d'automatisation est un composant d'automatisation, une vanne pu un
signal

3.1.3
objet AML
reprgdsentation de données d’un objet* d’automatisation avec un ou plusieurs GAEX
RoleRequirements en relation avec ung‘classe de réle AML

Note 1 a l'article: Les objets AML sontiles éléments centraux du langage AML. lIs représentent des instantes et
peuveht contenir des éléments d'administration, des attributs, des interfaces, des relations et des références.

3.1.
clasgse AML
type [d'objet AML prédéfini (une classe d'unité de systéme AML, une classe d'interface AML,
une ¢lasse de réle AML ou un type d'attribut AML)

Note 1 a l'articler\Les classes AML sont archivées dans des bibliotheques AML. Les classes AML sont d¢ type
SysteqnUnitClass;’InterfaceClass, RoleClass ou AttributeType.

Note 3 all’article: Les classes AML définissent des solutions étalons réutilisables, caractérisées par des attfibuts,
des inferfaces et des objets regroupés.

Note 3 a I'article: Les classes AML peuvent étre utilisées pour des instanciations multiples.

Note 4 a I'article: Les classes AML peuvent étre définies par I'utilisateur ou étre des classes AML normalisées.

3.1.5

attribut AML

attribut CAEX qui appartient a un objet AML et est associé a un attribut défini dans une classe
AML ou un AML AttributeType

Note 1 a [I'article: Les attributs AML sont décrits comme étant des éléments XML correspondant a
I''EC 62424:2016, A.2.4.
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3.1.6

document AML

document AML CAEX spécifique suivant I'lEC 62714 (toutes les parties), y compris tous les
sous-documents référencés

Note 1 a l'article: Les documents AML peuvent étre archivés sous forme de fichiers, mais également, par
exemple, sous forme de trains de chaines ou de données.

Note 2 a I'article: Les documents AML contiennent des objets AML et/ou des objets définis par I'utilisateur.

Note 3 a l'article: Un document AML peut étre composé de plusieurs fichiers, dont la racine est un document AML
CAEX.

3.1.7
fichier AML
fichigr AML CAEX spécifique suivant I'lEC 62714-1, avec I'extension .aml, qui exclut tous les
soustfichiers référencés

3.1.8
interface AML
point/de connexion unique ayant une relation avec une classe d'interface AML

Note 1 a I'article: Les interfaces permettent de décrire des relations entre 1€S objets par la définition de Infernal-
Links [CAEX. Il s'agit, par exemple, d'une interface de signalisation, d'une interface de dispositif ou d'une intprface
de puissance.

3.1.9
biblipthéeque AML
bibligthéque contenant les classes AML

3.1.1)0

accées AML

intervEce AML ayant une relation directe ou indirecte avec la classe d'interface [AML
normfalisée Port, permettant de spécifiefdes interfaces imbriquées

Note 1 a l'article: Les accés appartiennent’ a un objet AML parent et décrivent les interfaces complexes fle cet
objet. |Les accés peuvent étre connectés'entre eux a un niveau d'abstraction plus élevé.

3.1.111
groupe AML
objetl AML ayant une~relation directe ou indirecte avec la classe de réle AML normglisée
Group, offrant une ¢estaine vue des objets AML

3.11

faceite AML
objetl AML rayant une relation directe ou indirecte avec la classe de réle AML normglisée
Facef, ©ffrant une certaine vue des attributs ou interfaces d'un objet AML

3.1.13
CAEX
format de données neutre basé sur le XML

Note 1 a l'article: CAEX est un format de données neutre conformément a I'lEC 62424:2016, Article 7, Annexe A
et Annexe C.

3.1.14

relation exemplaire-instance

relation entre l'instance et la classe correspondante, I'instance étant créée en copiant les
structures de données de classe

Note 1 a l'article: L'instance recgoit un exemplaire de toutes les caractéristiques et propriétés de la classe AML
source. Les modifications de la classe n'entrainent pas de modifications automatiques de I'instance. Les propriétés
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de classe de l'instance sont individualisées. La connaissance de la classe AML source permet de fournir d'autres
exemplaires.

3.1.15

identifiant unique universel
uuiD

identifiant unique des objets AML

Note 1 a I'article: L'abréviation "UUID" est dérivée du terme anglais développé correspondant "universal unique
identifier".

3.1.16

identiframtuntque gtobat
GUIL
miselen ceuvre d'un UUID

Note 1 a l'article: Exemple réel de GUID: "{AC76BA86-7AD7-1033-7B44-A70000000000}".

Note 3 a I'article: Dans I'lEC 62714 (toutes les parties), les GUID sont également présentés- sous forme aljrégée
telle que "GUID1", "GUID2", etc. Cela permet la lisibilité et agit comme un GUID réel.

Note 3 a l'article: L'abréviation "GUID" est dérivée du terme anglais développé, correspondant "global dnique
identifjer".

3.1.17
relatjon d’héritage
relation entre deux classes AML

Note 1 a l'article: la classe dérivée hérite de tous les attribUisVvet de toutes les caractéristiques de la glasse
parenfe.

3.1.18
instance
reprgsentation des données d’un élémentphysique ou logique individuel

Note 1 a I'article: Les instances peuvent étre etendues, par exemple, par des objets ou des attributs regroupés.

3.1.19
topojogie
structure hiérarchique d'un systéme, visualisable en tant qu'arborescence d'objets

Note 1 a I'article: Les hiérarchies multiples, les structures croisées et les réseaux d'objets sont inclus.

3.1.2
topologie de linstallation
strucfure hiéfarchique d'une installation, visualisable en tant qu'arborescence d'objets

3.1.211
éditer
modéliser une structure de données d'un document externe destinée a étre utilisée avec le
format CAEX

Note 1 a l'article: Cela permet de définir les relations entre les structures de données de documents externes
indépendants.

3.1.22
relation
association d’objets CAEX

Note 1 a I'article: Des exemples de relations sont les relations parent-enfant et classe-instance.
3.1.23

liaison
connexion entre objets de type Externallnterface CAEX
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Note 1 a I'article: Une liaison est modélisée a I'aide d’'InternalLink CAEX.

3.1.24
référence
association entre un objet InternalElement CAEX et les informations & archivage externe

3.2

Abréviations

Les abréviations utilisées dans le présent document figurent au Tableau 1.

Tableau 1 — Abréviations

2018

AML Automation markup language

CAE Computer aided engineering (ingénierie assistée par ordinateur)

CAEX Computer aided engineering eXchange (échange de données “techniqyes
assisté par ordinateur)

COLLADA | Collaborative design activity (activité de conception coopérative)

GUIL Global unique identifier (identifiant unique global)

IHM Interface homme-machine

ID Identifiant

MES Manufacturing execution system (systéme d’execution de fabrication)

PLC Automate logique programmable

URL Uniform resource locator (localisateur:de ressources uniformes)

URI Uniform resource identifier (identificateur de ressources uniformes)

uuld Universal unique identifier (identifiant unique universel)

XML eXtensible markup language;(langage de balisage extensible)

4 (Conformité

Les gxigences de I'Article 5\de I'Article 6, de I'Article 7 et de I'Article 8 doivent étre satisfaites

pour [revendiquer la conformité avec la présente partie de I'lEC 62714 eu égard a la prige en

charge du langage AML:

5 $pécification de I'architecture AML

5.1 | Généralités

La cgragctéristique centrale du langage AML est le format de données central CAEX, un fgrmat

de donnees neutre conformément a I'lEC 62424:2016, Article 7, Annexe A et Annexe
interconnecte les formats de données établis pour les aspects techniques des informations
concernant la topologie, la géométrie, la cinématique, le comportement et le séquencement.
Par conséquent, une caractéristique de base du langage AML est une architecture de
document répartie intrinséque qui cible les aspects techniques évoqués ci-dessus.

, qui

Les figures ne sont données qu’a titre indicatif. La représentation graphique n'est pas
normative.

5.2

Architecture AML générale

Les dispositions suivantes s'appliquent concernant I'architecture AML générale:
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Informations concernant la topologie de l'installation: La topologie de l'installation agit comme
la structure de données centrale des informations concernant l'ingénierie d'usine et doit étre
modélisée au moyen du format de données CAEX conformément a I'lEC 62424:2016,
Article 7, Annexe A et Annexe C. Les extensions sémantiques du format CAEX sont décrites
séparément. Les structures a hiérarchies multiples et croisées doivent étre utilisées au moyen
du concept d'objet miroir conformément a I'lEC 62424:2016, A.2.8.7.

NOTE 1 Conformément a I'lEC 62424:2016, A.2.8.7, un objet AML en relation avec un autre objet AML est appelé
"objet miroir", I'objet AML connexe étant appelé "objet maitre". L'objet miroir est considéré comme identique a
I'objet maitre. Cela permet de placer une instance d'objet dans différentes hiérarchies de l'installation et permet
ainsi la modélisation de réseaux d'objets complexes avec des structures croisées.

NOTE| P P y e vue
d’ensgmble mformatlve et des exemples supplementalres concernant la topologie de l'installation sont fpurnis

Informations concernant les références et les relations: les références et les rejations ddivent
étre [archivées selon 5.5 et 5.6. Les relations entre les informations a arChivage exjierne
doivgnt étre archivées par des mécanismes CAEX. Si cela est exigé,, les/ partenairgs de
liaisgdn associés doivent étre édités dans la description de la topologie de,l'installation CAEX,
oyen des Externallnterfaces CAEX. Ils doivent étre déduits des,¢lasses d'interface|AML
lisées spécifiées en 6.3.

NOTE|3 Les références représentent les liaisons entre les objets CAEX et les informations a archivage ejterne.
Une Jue d’ensemble informative concernant les relations est fournie en’AA.7. Les références et I'édition des
interfgces sont décrites dans les parties supplémentaires de I'lEC 62714

NOTE|4 Les relations représentent les associations entre les objefs(CAEX.

Inforations concernant la géométrie et la cinématique: les informations relatives [a la
géonjétrie et a la cinématique doivent étre archivées au moyen du format de données
COLLADA™2, Les interfaces COLLADA a interconnecter dans le format central doiven{ étre
éditépes en tant que Externallnterfaces CAEX(

NOTE|5 L'IEC 62714 (toutes les parties) ne modifie pas la syntaxe du format de données COLLADA. Un exemple
de prgsentation de la méthode de référencement du format COLLADA est fourni en A.1.3. Les détailg sont
spéciflés dans I'|EC 62714-3.

NOTE|6 Les informations concernant;la géométrie COLLADA de différents objets permettent de dédujre de
maniéfe automatique une scéne compléte. Ces fichiers peuvent étre référencés a partir du format CAEX et pguvent
étre interconnectés au moyen des mecanismes de liaison CAEX.

Informations concernant®la logique: les informations concernant la logique doivent| étre
archivées au moyen du format de données XML PLCopen. Lorsque des éléments logiques
(des |variables outdes signaux, par exemple) sont a interconnecter dans le format central, ils
doivgnt étre édités en tant que Externallnterfaces CAEX. Tous les éléments de format| XML
PLCagpen qui sont édités dans le format central doivent avoir un identifiant unique au fgrmat
XML [PLCopen.

NOTE| 7\ Les informations concernant la logique décrivent des séquences d'actions et le comportement ipterne
des objets, y compris les connexions E/S et les variables logiques. L'IEC 62714 ne modifie pas le format XML
PLCopen. Une vue d’ensemble informative de la méthode de référencement des informations concernant la logique
est fournie en A.1.4. Les détails sont spécifiés dans I'lEC 62714-4.

Référencement d'autres formats de données: I'lEC 62714 pourra étre étendue par des parties
supplémentaires spécifiant I'intégration d'autres formats de données XML qui utilisent les
mécanismes de référence AML. Les détails peuvent étre définis dans les parties
supplémentaires de I'lEC 62714.

2 COLLADA est la marque d'un produit fourni par The Khronos Group. Cette information est donnée a I'intention
des utilisateurs de la présente Norme et ne signifie nullement que I'lEC approuve ou recommande I'emploi
exclusif du produit ainsi désigné. Des produits équivalents peuvent étre utilisés s’il est démontré qu’ils
conduisent aux mémes résultats.
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Le format de données AML ne prévoit pas de contréles de cohérence des contraintes, des
valeurs d'attributs, des relations et références, ni l'exactitude sémantique des données
contenues: ces éléments relévent de la responsabilité de I'outil source ou cible, ou de
I'application d'importation/exportation correspondante. Le langage AML permet uniquement la
démonstration syntaxique du document par rapport aux schémas correspondants.

5.3

Versions de sous-documents et informations concernant le document AML
supérieur

L'I[EC 62714 repose sur les formats de document suivants:

AML fintégre CAEX et fait donc office de norme supérieure.

CIOLLADA 1.5.0 tel que spécifié dans I'lSO/PAS 17506 et COLLADA 1.4.1;

Bjbliotheques normalisées AML telles que spécifiées dans la présente parti¢ de
I'lEC 62714 et les autres parties de I'lEC 62714.

NOTE|1 Les dispositions normatives concernant les informations sur la versiongdiges aux instances d'objetp AML

sont dgfinies en 8.7. L'archivage des méta-informations spécifiques aux outils/€st défini en 5.4.

De fgit, les dispositions suivantes s'appliquent:

Chaque document AML CAEX doit archiver la version AML que suit la présente nprme
I'élément CAEX "SuperiorStandardVersion’” conformément a [I'lEC 62424:2016,

valeur de cet élément doit étre "AutomationML 2.10" afin de correspondre a la présente

Chaque document externe référencé doit également suivre les versions de schémas
bmmeées, définies dans la\(spécification de versions AML ci-dessus. Le mélange de
versions de documents<.externes hors d'une spécification de versions AML| est

<CAEXFile xmIns="http#/www.dke.de/CAEX" xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

http:/ .dke-de/CAEX CAEX_ClassModel_V.3.0.xsd">

periorStandardVersion>AutomationML 2.10</SuperiorStandardVersion>
IEC

Figure 2 — Informations concernant les versions de documents AML

Chaque bibliotheque normalisée AML et chaque bibliothéque AML définie par l'utilisateur
doivent préciser leur numéro de version en utilisant I'élément CAEX "Version". La syntaxe
de la valeur du numéro de version n'est pas définie dans la présente partie de
I''EC 62714.

Si cela est exigé, les classes CAEX doivent définir leur numéro de version en utilisant
I'élément CAEX "Version". La syntaxe et la sémantique du numéro de version des classes
dans une bibliotheque AML ne sont pas définies dans la présente partie de I'lEC 62714.

Il est interdit d'archiver les mémes bibliothéques de différentes versions dans le méme
fichier AML.

NOTE 2 Cela assure le caractére unique des noms de bibliotheques AML dans un fichier AML.

Le créateur d'un document AML doit s'assurer que seules les classes compatibles avec la
version et les documents externes sont référencées.
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5.4 Méta-informations concernant I'outil source AML

Lorsqu'il est nécessaire de transférer les données définies par l'utilisateur d'un outil source
vers un outil cible, il est nécessaire d'archiver les informations concernant I'outil source
directement dans le document AML. De fait, les dispositions suivantes s'appliquent:

e Conformément a I'lEC 62424:2016, chaque document AML doit fournir des informations
concernant I'outil source qui a rédigé le document AML.

e Tous les outils qui participent a une chaine d'outils d'échange de données doivent archiver
ces informations dans le document CAEX de la méme maniére. De fait, le document peut
contenir les informations concernant les différents outils d'une chaine d'outils d'échange

dEdonnees. Un outil peut supprimer Ies informations de redaction dautres outils. |Cela

pgut entraver I'échange de données itératives avec les autres outils: la suppression des
infformations de rédaction d’autres outils n'est de ce fait pas recommandée.

o Lp présent document recommande d'utiliser I'élément CAEX>Y faclltatif
SpurceObjectinformation avec ses attributs OriginID et SourceObjlD ~conformémegnt a
I"'EC 62424:2016, A.2.2.7, afin d'identifier I'outil source de chaque instance d'objet|AML
(InternalElement, Externallnterface).

La Fjgure 3 présente le texte XML exigé des informations d'origine. exigées du document.
L'exdmple indique les informations sources des bibliothéques normalisées fournies avgc la
présgnte partie de I'lEC 62714.

<SourceDocumentinformation OriginlD="IEC SC65E WG 9" CriginName="IEC SC65E WG 9"
QriginVersion="2.10.0" LastWritingDate Time="2016-08-25T09:58:00.0Z" CriginProject|D="Automation
Markup Language Standard Library" OriginRelease="2.10.0*CriginVendor="I[EC" OriginVendorURL="
yww.iec.ch" OriginProjectTitle="Automation Markup Language’ Standard Libraries"/>

IHC

Figure 3 — Texte XML des informations de I'outil source AML

5.5 | Spécification des relations AML
5.5.1 Généralités

L'origntation axée sur les objets rend nécessaire de définir un mécanisme qui permgt de
détenminer les objets en association les uns avec les autres. La présente partie de
I''EC[62714 distingue deux mécanismes d'archivage de ces informations: les références ¢t les
relations. Le Paragraphe, 5.5 porte sur les relations, alors que le Paragraphe 5.6 porte syr les
références. Une vue diensemble informative concernant les relations et les références est
fournjie en A.1.7.

5.5.2 Relations classe-instance

Les instaneces sont caractérisées par un identifiant et un ensemble de paramétres uniques.
Les dispasitions suivantes s'appliquent:

o Unobjet—AMEdoit&tre—modgtise—comme intermatEtement—CAEX, enm tant—que partie
intégrante d’'une InstanceHierarchy CAEX ou d'une SystemUnitClass CAEX.

e Un objet AML peut étre un singleton sans relation avec une SystemUnitClass.
NOTE 1 Toutefois, un objet AML a une relation avec une classe de réle AML normalisée.

NOTE 2 Les instances sans aucune relation avec I'élément AutomationMLBaseRole sont possibles, mais sont
des objets définis par I'utilisateur. Ce ne sont pas des objets AML.

e Conformément a I'lEC 62424:2016, A.2.2.7, il convient que les modifications d'une classe
source générent une nouvelle version de la classe avec un autre nom. Dans la nouvelle
classe, il convient d'archiver le chemin complet de I'ancienne version de la classe dans la
balise CAEX "OldVersion". De plus, dans l'ancienne classe, il convient d'archiver le
chemin de la nouvelle version dans la balise CAEX "NewVersion".

NOTE 3 Cette disposition prend en charge le suivi des modifications opérées dans les différentes versions
d'une classe.
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5.5.3 Relations entre instances

Les relations entre instances sont des relations entre deux interfaces des objets AML
arbitraires.

Les dispositions suivantes s'appliquent concernant les relations entre instances:

e |l convient de déduire les Externallnterfaces directement ou indirectement a partir d'une
classe d’interface AML normalisée.

NOTE 1 La bibliothéque de classes d'interfaces AML normalisées est spécifiée en 6.3. La classe d’interface
AML définit la sémantique de l'interface et donc la sémantique de la liaison. Une liaison entre interfaces sans
rdférence a une classe d'interface n'a pas de sémantique.

e Lps documents COLLADA peuvent étre interconnectés. Les interfaces ,COLLADA
cprrespondantes peuvent étre tous les éléments ayant un URI valide. Si l'interconngxion
de ces nceuds au format CAEX est exigée, lesdits nceuds doivent étre édités darns ce
fgrmat en ajoutant une Externalinterface CAEX a [I'objet correspondant. Cette
Externallnterface doit étre déduite de la classe d'interface ) ’AML normdlisée
"COLLADAInterface" ou de I'une de ses dérivées.

Z

DTE 2 La classe d’interface normalisée "COLLADAInterface" est spécifiée, en 6.3.7. Les détail§ sont
pécifiés dans I'lEC 62714-3.

(2]

es documents XML PLCopen peuvent étre interconnectés_au moyen des interfacgs de
éme nature correspondantes. Si l'interconnexion des éléments XML PLCopen au format
AEX est exigée, lesdits éléments doivent étre édités~en ajoutant une Externallntefface
AEX a l'objet correspondant. Cette Externallntefface doit étre déduite de la classe
interface AML normalisée "PLCopenXMLInterface")ou de I'une de ses dérivées.

z o003~

DTE 3 La classe d’interface standard "PLCopenXMkbkinterface" est spécifiée en 6.3.8. Les détail§ sont
pécifiés dans I'lEC 62714-4.

[

La Figure 4a) présente un exemple comprenant un robot "Rob1" et un automate PLC "PLC1",
chaclin d'entre eux ayant une interface \de signal connectée. La Figure 4b) présent¢ cet
exeniple comme une hiérarchie d'objet.

Station = [TH] LinkExample
Start ChannelQf | |E | Station
N || Board = Rob]_
Rob 1 —=O- 7 O °5° |PLCt IE Internallink
relation LCl
IEC BoardO
Anglais Francais -5 Channelo1
Start Début
Station Poste IEp
. . Lo b) Relation en tant qu’arborescence
a) Relation en tant que schéma de principe d’objet
I:ig_u_pe 4

qu arborescence d objet

La Figure 5 et la Figure 6 représentent la représentation AML de I'exemple donné. Le texte
XML complet de I'élément InstanceHierarchy pour cet exemple, comprenant tous les
InternalElements "Station", "Rob1", "PLC1" et "Board01", y compris leurs interfaces, est
présenté ci-dessous.

NOTE 4 L'expression "/.../" permet de réduire les chaines de chemins données dans cet exemple (voir la
Figure 4) afin d'améliorer la lisibilité.
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<Instan|
<Inte]

</l

</l

<IfternalElement Name="Rob1" ID="GUID2">

<IjternalElement Name="PLC1" ID="GUID3">

4 InstanceHierarchy

= Name LinkExample
4! InternalElement
= HName Station

= 1D GUID1
4 InternalElement
= Name Rob1
=10 GUID2
4 Externalinterface
= Name Start 4 - _
= GUD2Start  ~~_
= = RefBaseClassPath Automationh‘lLInlerﬁEQCIassLibf...»’Signallnter!ace
4 InternalElement b
= Name PLC1 kJ

= 1D GUID3
InternalElement

»

Board01

GUID4 ] A
. Externalinterface ¥
= Name Channel01 ;
=D GUID4Channeld1 ,

4 InternalLink (1
= Name = RefPartnerSideA = RefPartnerSideB
1 2 1 HardwareLink1 GUID4Channeld1 GUID2Start

=2 RefBaseClassPath AummaunﬁnMLﬁln_terfa ceClassLib/.../Signalint

Figure 5 — Exemple de relation entre les objets "PLC1" et "Rob1"

LeHierarchy Name="LinkExample">
FnalElement Name="Station" ID="GUID1">

Externallnterface Name="Start" ID="GUID2Start" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signallnterface"/>
hternalElement>

InternalElement Name="Board01" ID="GUID4">
<Externalinterface Name="Channel01" ID="GUID4Channel01" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signallnte
/InternalElement>

</Int
<fInstal

5.5.4

Le p

au moyen de) GUID conformément au RFC 4122. Pour comparer deux identifiants

dispd

<IatemaILmk Name="HardwareLink1" RefPartnesSideA="GUID4Channel01" RefPartnerSideB="GUID2Start"/>

hternalElement>

rnalElement>
ceHierarchy>

Figure 6 — Texte XML de I'exemple de relation entre les objets "PLC1" et "Rob1'

Identification des objets
ésent document recommande l'identification des InternalElements et Externallnteri

sitions suivantes s'appliquent:

e S

rface

IEC

[face"/>

IEC

aces
| les

lidentifiant d'un InternalElement ou d'une Externallnterface est un GUID, les

deux

identifiants doivent étre identiques si la valeur numérique contenue l'est également. Les
crochets, les accolades, les traits d'union ou les espaces sont admis, mais ils doivent étre
non pertinents.

Exemple sans accolade: 48d23207-09e0-4104-82fb-344007d2b7f5
Exemple avec accolade: { 48d23207-09e0-4104-82fb-344007d2b7f5 }

5.6
5.6.1

Spécification de référence de document AML

Généralités

Une référence de document permet la liaison entre un objet AML et un document externe
pouvant contenir, par exemple, des informations concernant la géométrie, la cinématique ou
la séquence. Le mécanisme de référence repose sur l'interface AML normalisée
"ExternalDataConnector” ou I'une de ses dérivées.
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2 Référencement de documents COLLADA

référencement des documents COLLADA doit étre effectué sur la base de la classe

d'interface AML normalisée "COLLADAInterface" ou de l'une de ses dérivées. Cette classe

est

5.6.

spécifiée en 6.3.7. Les détails sont spécifiés dans I'lEC 62714-3.

3 Référencement de documents XML PLCopen

Le référencement des documents XML PLCopen doit étre effectué sur la base de l'interface
AML normalisée "PLCopenXMLInterface" ou de l'une de ses dérivées. Cette classe est

spé

5.6.

Les
pou
des

parti¢ de la série. Les dispositions suivantes s'appliquent concernant ces»eéxtensions:

5.6.

S'il

cifiée en 6.3.8. Les détails sont spécifiés dans I'lEC 62714-4.

4] Référencement de documents supplémentaires dans le domaine d'applicatipn
de I'lEC 62714 (toutes les parties)

¢xtensions futures de I'lEC 62714 peuvent ajouter des types d'interfaces supplémentaires
r|le référencement de types de documents supplémentaires. Elles sont)spécifiées |[dans
barties distinctes de I'lEC 62714 et non dans le domaine d'application de la présente

(0]

des types de documents supplémentaires doivent étre ajoutés/a I'lEC 62714, ils ddivent
re modélisés avec des classes d'interfaces supplémentaires.

é

Ces interfaces supplémentaires doivent étre modélisées comme extension de Ila
b|bliothéque InterfaceClass AML et doivent étre déduites directement ou indirectement de
d classe d’interface normalisée "ExternalDataConnector”.

[llconvient d'archiver les références en utilisant lessmémes attributs normalisés fournig par
Igs classes d'interface normalisées.

5 Référencement de documents ne rejevant pas du domaine d'application de
I'lEC 62714 (toutes les parties)

sfavére nécessaire qu'un documenicexterne ne relevant pas du domaine d'applicatign de

la présente norme soit référencé par e document AML (des manuels, des instructions oy des
résultats d'études spécifiques comme des programmes de commande natifs, par exemple),

les

d|spositions suivantes s'appliquent:

Un document ne relevant-pas du domaine d'application de I'lEC 62714 doit étre modélisé
ap moyen d'un InternalElement CAEX avec une association directe ou indirecte au
RioleClass "ExterpalData" défini en 6.4.12. Le RoleClass référencé doit spécifier le
cpntenu du docdment. Plusieurs réles avec le méme contenu peuvent étre attribués|a un
dpcument.

Z

DTE 1 Chague document peut contenir plusieurs types de contenu (une nomenclature et un npanuel
d'utilisateur;<par exemple).

NPTE 2~ Si nécessaire, chaque document peut faire référence a plusieurs fichiers (s'il est divisé en fichiers
différents, par exemple).

Si un document est spécifique a une langue, il doit contenir un attribut CAEX de type
"DocLang". Si un document contient plusieurs langues, il doit contenir une liste d'attributs
non triés (voir 8.8) avec des attributs de type "DocLang".

Chaque document doit contenir au moins une Externallnterface qui doit étre déduite
directement ou indirectement de la classe d'interface "ExternalDataReference".

Cette Externallnterface doit modéliser I'URI vers le document externe au moyen de
I'attribut CAEX prédéfini de type "refURI" hérité de la classe d'interface AML normalisée
"ExternalDataConnector”, et doit en outre modéliser le type du document a l'aide de
I'attribut CAEX prédéfini "MIMEType" du type “MIMEType” hérité de la classe d'interface
AML normalisée "ExternalDataReference".

Des informations supplémentaires et un exemple sont fournis en A.1.5.


https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3

IEC 62714-1:2018 © IEC 2018 - 103 -

5.6.6 Référencement des attributs CAEX avec des éléments dans les documents
externes

S'il s'avére nécessaire d'associer un attribut CAEX a un élément connexe d'un document
externe (un document XML externe ou un document Excel ne relevant pas du domaine
d'application de la présente norme, par exemple), les dispositions suivantes s'appliquent:

e Chaque référence entre un attribut CAEX et un élément d'un document externe doit étre
modélisée par une Externallnterface CAEX conformément aux dispositions spécifiées
en 5.6.5.

e Pour chaque référence entre un attribut CAEX et un élément d'un document externe, cette
type

D de
I'bbjet parent des attributs, séparé par un "/" et le nom de I'attribut, est modélisé [dans
I'attribut CAEX "RefAttributeType". Le nom de cet attribut doit étre non\pertinent, [mais
uhique parmi ses objets jumeaux.

e Lp deuxiéme attribut imbriqué de type "refURI" doit référencer I'élément dans le document

ekterne. Cette référence doit étre le méme document ou un soustdocument du document
kterne référencé dans le InternalElement parent (voir 5.6.5). La syntaxe de [cette
férence ne reléve pas du domaine d'application de lasprésente norme et exige un
3lément de document externe référencable.

informations. La valeur d'attribut doit étre "In" si l‘attribut externe est utilisé par I'atfribut
AEX (il s'agit alors d'un attribut externe de début) ou doit étre "Out" si I'attribut CAEK est
n attribut de début et que I'élément externe utiliSe la valeur de I'attribut CAEX. La vpleur
InOut" est interdite.

e
re
é

e Lgp troisieme attribut imbriqué de type "Direction"~doit modéliser le sens du| flux
d
C

Des iInformations supplémentaires et un exemple sont fournis en A.1.6.

6 Bibliothéques de type AML

6.1 Généralités

L’Artlcle 6 définit les bibliothéques de type AML essentielles avec les classes de méme nhature
nécepsaires pour la modélisation des concepts AML centraux. Tous les attributs décritd font
parti¢ intégrante de a:bibliotheque AML normalisée et peuvent étre supprimés apres
I'instaénciation lorsqu'ils’ne sont pas nécessaires.

NOTE| Les biblietheques spécifiques au domaine relévent du domaine d'application des autres partips de
I''EC §2714.

6.2 | Dispositions générales

H tlnr\ nnnnn datvna AN

Les c:ﬁv\fsh:":f\hh Quitvantac olonalis o n  oannarnon tloc ki |-
ISPOSTOOTTS SUTvaT it S S appPrimgutTtT ocoTotTimarntt 1CS ot oYU CT S UCtypC7Yvie

e Tous les objets AML doivent étre associés directement ou indirectement a la classe de
réle normalisée "AutomationMLBaseRole".

e Toutes les interfaces AML doivent étre associées directement ou indirectement a la classe
d'interface normalisée "AutomationMLBaselnterface".

6.3 Bibliothéque de classes d’interface AML — AutomationMLInterfaceClassLib

6.3.1 Généralités

La bibliotheque "AutomationMLInterfaceClassLib" suivante est modélisée conformément a
I'lEC 62424:2016, Article 7, Annexe A et Annexe C. L'IEC 62714 (toutes les parties) utilise le
concept d'interface CAEX. Les extensions définies par I'utilisateur de cette bibliotheque AML
sont admises comme cela est spécifié en 7.4.
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Chaque interface doit étre déduite directement ou indirectement d'une classe de la
bibliotheque "AutomationMLInterfaceClassLib" normalisée suivante, selon le Tableau 2. Les
Paragraphes 6.3.2 a 6.3.11 spécifient les classes d'interfaces de maniére détaillée.

Tableau 2 — Classes d'interfaces de la bibliothéque AutomationMLInterfaceClassLib

Bibliothéque des classes AML
InterfaceClass

InterfaceClass

Description

AutomationMLBaselnterface

Type d'interface abstraite

Order Interface de description des
classements
= /@ AutomationMLInterfaceClassLib Port Interface de description, gt
d’interconnexion des, acces
= o AutomationMLBaselnterface
PPRConnector Connecteur utilisé pour

«0 Order
«0 Port
+«0 PPRConnector
= o ExternalDataConnector
«0 COLLADAInterface
«0 PLCopenXMLInterface
«0o ExternalDataReference
= «o Communication

«0 Signallnterface

I'interconnexion-des produits,
ressources‘\oll processus

ExternalDataConnector

Interface_de connecteurs
générique avec les donnges
externes

COLLADAInterface

Interface avec un document
COLLADA

PLCopenXMLInterface

Interface avec un document
XML PLCopen

ExternalDataReference

Interface avec des
documents externes ne
relevant pas du domaine
d'application de la présente
norme

Commupication

Interface de communicat{on
générique

Signallnterface

Interface de signal générjque

La Higure 7 présente une vue de tableau et la Figure 8 présente le texte XML de la
bibligtheque InterfaceClassLiblde type AML normalisée. Les Paragraphes 6.3.2 a 6[3.10
fournissent des informations detaillées concernant les classes.
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a |InterfaceClassLib
= Name AutomationMLinterfaceClassLib
{} Description Standard Autemation Markup Language Interface Class Library
{3 Version 2100
« InterfaceClass
= Name AutomationMLBaselnterface
4 InterfaceClass
= Hame Order
= RefBaseClassPath AutomationMLBaselnterface
Attribute (1
= Hame = AftributeDataType = RefAttributeType
LI 1 Direction xs:5tring AutomationMLBaseAttributeTypeLib/Direction
| InterfaceClass
—lam Port
= RefBaseClassPath AutomatienMLBaselnterface
! Attribute :
= Name Direction A~
= AttributeDataType xs:string b
= RefAttributeType AutomationMLBaseAttributeTypeLib/Direction N¥
< Constraint \D
= Name Allow edValues v
NominalScaledType
Requiredyalir (2
be Text
1 h
ut
_ | 3 InCut
! Attribute \¢
= Hame Cardinality A
= RefAttributeType AutomationMLBaseAttributeTypeLib/Cardinality
Attribute (2 X
= Namig\/ = AttributeDataType
1 MinOcEL} xs:unsignedint
_ 2:_r.1a§dccur x=:unsignedint
! Attribute N
= Hame < Category
= AﬂributeDﬁta_Ty-pe xs:string
L _| = FtefAtlribtiI»eType AutomationMLBaseAttributeTypelib/Category
4 InterfaceClass O
= Name PPRCAnhactor
L = RefBaseClassPath Aut_umati-:lnr.1LBaseInterface
| InterfaceClass A
= Name g _'Ex'ternalDataCunnectur
= RefBaseCﬂas_sl;ath AutomationMLBaselnterface
! Attribute (17
= Hame = AftributeDataType = RefAttributeType
_ 1 refuRl xs:anylURI AutomationMLBaseAttributeTypelib/refURI
( % InterfaceClass
= Hame COLLADAInterface
1. = RefBaseClassPa.. ExternalDataConnector
. « InterfaceClass
. = Hame PLCopenXMLinterface
' _ = RefBaseClassPa... ExternalDataConnector
« InterfaceClass
= Hame ExternalDataReference
= RelbaseClassPa.. CAermaataConnecion
Attribute
= Hame MIMEType
= AttributeDataType xz:string
Ll || = RefAttributeType AutomationMLBaseAttributeTypelib/MIMEType
« InterfaceClass
= Hame Communication
= RefBaseClassPath AutomationMLBaselnterface
InterfaceClass (1
= Hame = RefBaseClassPath
i L 1 Signalinterface Communication
IEC

Figure 7 — Bibliothéque de classes d'interfaces de type AML


https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3

<
<
<

<l

</IpterfaceClass=

:<IlnterfaceCIass>
</ntgrfaceClass=

- 106 - IEC 62714-1:2018 © IEC 2018

<InterfaceClassLib Name="AutomationMLInterfaceClassLib"=

<Description=Standard Automation Markup Language Interface Class Library</Description=
=Version=2.10.0</Version=

<InterfaceClass Name="AutomationMLBaselnterface">

=<InterfaceClass Name="Order" RefBaseClassPath="AutomationMLBaselnterface">

<Aftribute Name="Direction" AttributeDataType="xs:string" RefAttributeType="AutomationMLBaseAttribute TypeLib/Direction"/=

<lInterfaceClass>

<InterfaceClass Name="Port" RefBaseClassPath="AutomationMLBaselnterface"=
=Aftribute Name="Direction" AttributeDataType="xs:string" RefAttributeType="AutomationMLBaseAttribute TypelLib/Direction"=

<Constraint Name="AllowedValues">

i =NominalScaledType=
<RequiredValue=In</RequiredValue>
<RequiredValue=0ut=/RequiredValue=
. i <RequiredValue=InOut</RequiredValue=
_=/NominalScaledType=

</Constraint=

[Attribute=

Aftribute Name="Cardinality" RefAttribute Type="AutomationMLBaseAftribute TypeLib/Cardinality">
=Aftribute Name="MinOccur" AttributeDataType="xs:unsignedint"/>

<Aftribute Name="MaxOccur" AttributeDataType="xs:unsignedint"/>
[Attribute=

NpterfaceClass=
|

terfaceClass Name="PPRConnector" RefBaseClassPath="AutomationMLBaselnterface"/=
I

terfaceClass Name="ExternalDataConnector” RefBaseClassPath="AutomationMLBaselnterface"x

Attribute Name="refURI" AttributeDataType="xs.anyURI" RefAttribute Type="AutomationMLBaseAltributeTypeLib/refURI"/=
InterfaceClass Name="COLLADAInterface" RefBaseClassPath="ExternalDataConnector"/>

InterfaceClass Name="PLCopenXMLInterface" RefBaseClassPath="ExternalDataConnector}/>

InterfaceClass Name="ExternalDataReference" RefBaseClassPath="ExternalDataCofnector"=

fnterfaceClass=

ferfaceClass Name="Communication" RefBaseClassPath="AutomationMLBaselnterface"=
InterfaceClass Name="Signallnterface" RefBaseClassPath="Communigation"/>

Aftribute Name="Category" AttributeData Type="xs:string" RefAttribute Type="AutomationMLBaseAttributeTypelib/Category”

<Aftribute Name="MIMEType" AttributeDataType="xs:string" RefAttribute Type="AutomationMLBaseAtftribute TypeLib/MIME]

W

ype"l>

</InterfjceClassLib>
IEC
Figure 8 — Description XML de la biblioth€éque de classes d'interfaces de type AML
6.3.2 Bibliothéque InterfaceClass:.AutomationMLBaselnterface
Le Tableau 3 spécifie la classe d’interface "AutomationMLBaselnterface".
Tableau 3 — Bibliotheque InterfaceClass AutomationMLBaselnterface
Nom de classe AutomationMLBaselnterface
I-a classe d’interface "AutomationMLBaselnterface" est un type d'interface abstrait¢ de
Description base et doit étre utilisée comme classe parente pour la description de toutes les
classes d'interfaces AML.
Cllasse parente Aucune

Cheminvde I'élément

AutomationMlInterfaceClasslib/AutomationMlL Baselnterface
de reference
Attributs Aucune
6.3.3 InterfaceClass Order

Le Tableau 4 spécifie la classe d’interface "Order".
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Tableau 4 — InterfaceClass Order

Nom de classe

Order

Description

La classe d’interface "Order" est une classe abstraite qui doit étre utilisée pour la
description des classements (un successeur ou un prédécesseur, par exemple).

Classe parente

AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Chemin de I'élément
de r faronco

AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Order

Attriputs

Nom: Direction
RefAttributeType: AutomationMLBaseAttributeTypeLib/Direction
Sémantique: voir 6.5.2

6.3.4 InterfaceClass Port

Le Tableau 5 spécifie la classe de role "Port".

Tableau 5 — Attributs facultatifs des interfaces Port AML

Ngm de classe

Port

Description

La classe d'interface "Port" est un type d'interface pour les interfaces qui regroupe d¢
nombreuses interfaces imbriquées et permet de décrire les interfaces complexes de ¢ette
maniére. Les interfaces Port AML daivent référencer cette classe d'interface. Les déthils

et les exemples sont spécifiés en 822!

Classe parente

AutomationMLInterfaceClasskib/AutomationMLBaselnterface

Chemin de
1{élément de AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Port
référence
Nom: Direction
Attributs RefAttributeType: AutomationMLBaseAttributeTypeLib/Direction

Sémantique: voir 6.5.2

Nom: Cardinality
RefAttributeType: AutomationMLBaseAttributeTypeLib/Cardinality

Sémantique: voir 6.5.2

Nom: Catégorie

RefAttributeType: AutomationMLBaseAttributeTypeLib/Category

Sémantique: voir 6. 5.2

6.3.5 InterfaceClass PPRConnector

Le Tableau 6 spécifie la classe d’interface "PPRConnector".
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Tableau 6 — InterfaceClass PPRConnector

Nom de classe

PPRConnector

Description

La classe d’interface "PPRConnector" doit permettre d'assurer une relation entre les
ressources, les produits et les processus. Voir A.2.5 pour de plus amples informations.

Classe parente

AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Chemin de I'élément
de référence

AutomationMLInterfaceClassLib/AutomationMLBaselnterface/PPRConnector

Attributs

6.3.6)

Le Tableau 7 spécifie la classe d’interface "ExternalDataConnector".

InterfaceClass ExternalDataConnector

Tableau 7 — InterfaceClass ExternalDataConnector

Nom de classe

ExternalDataConnector

Description

La classe d’interface "ExternalDataConnector® est un type d'interface abstraite de pase
et doit étre utilisée pour la description desrinterfaces de connecteurs de référencermment
des documents externes. Les classes "GOLLADAInterface" et "PLCopenXMLInterfgce"
sont déduites de cette classe. Toutes-lesclasses de connecteurs existantes et futres
doivent étre déduites directement ou indirectement de cette classe.

Classe parent

AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Chemin de I'élément
He référence

AutomationMLInterfacéClassLib/AutomationMLBaselnterface/ExternalDataConnector

Attributs

Nom: refURI
RefAttributeType: AutomationMLBaseAttributeTypeLib/refURI

Sémantigue: voir 6.5.2

6.3.7

InterfaceClass COLLADAInterface

Le Thbleau 8 spécifie la classe d’interface "COLLADAInterface". Les détails sont spégifiés

dans|l'lEC 62714-3.

Tableau 8 — InterfaceClass COLLADAInterface

Nom de classe

COLLADAInterface

Description

La classe d'interface "COLLADAInterface" doit permettre de référencer les
documents COLLADA externes et d'éditer des interfaces définies dans un document
COLLADA externe. Les détails sont spécifiés dans I'lEC 62714-3.

Classe parente

AutomationMLInterfaceClassLib/AutomationMLBaselnterface/ExternalDataConnector

Chemin de I'élément
de référence

AutomationMLInterfaceClassLib/AutomationMLBaselnterface/
ExternalDataConnector/COLLADAInterface

Attributs

Aucun
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6.3.8 InterfaceClass PLCopenXMLInterface

Le Tableau 9 spécifie la classe d’interface "PLCopenXMLInterface". Les détails sont spécifiés
dans I'lEC 62714-4.

Tableau 9 - InterfaceClass PLCopenXMLIinterface

Nom de classe PLCopenXMLlInterface

La classe d'interface "PLCopenXMLInterface" doit permettre de référencer les
documents XML PLCopen externes ou d'éditer des signaux ou des variables définis

dans le cadre d'une description logique XML PLCopen. Les détails sont spécifiés
dars+HEGC627144-

Description

Classe parente AutomationMLInterfaceClassLib/AutomationMLBaselnterface/ExternalDataConhelctor

Chémin de I'élément AutomationMLInterfaceClassLib/AutomationMLBaselnterface/
de référence ExternalDataConnector/PLCopenXMLInterface

Attributs Aucun

6.3.9 InterfaceClass ExternalDataReference

Le Tableau 10 spécifie la classe d’interface "ExternalDataReference". Les détails |sont
spéclfiés en 5.6.5.

Tableau 10 — InterfaceClass ExternalDataReference

Npm de classe ExternalDataReference

La classe d'interface "ExternalDataReference" doit permettre de référencer des
Pescription documents externes pe‘relevant pas du domaine d'application d'’AML. Les détails sgnt
spécifiés en 5.6.5.

Classe parente AutomationMtInterfaceClassLib/AutomationMLBaselnterface/ExternalDataConnectdr
'C:h,emln ik AutomationMLInterfaceClassLib/AutomationMLBaselnterface/
élément de
i ExternalDataConnector/ExternalDataReference
référence
Nom: MIMEType
Attributs RefAttributeType: AutomationMLBaseAttributeTypeLib/MIMEType
Sémantique: voir 6.5.2
6.3.10—InterfaceClass Communication

Le Tableau 11 spécifie la classe d’interface "Communication".
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Tableau 11 - InterfaceClass Communication

Nom de classe Communication

La classe d'interface "Communication" est un type d'interface abstraite et doit étre
utilisée pour la description des interfaces liées a la communication. Les autres
classes liées a la communication doivent étre déduites directement ou indirectement
de cette classe.

Description

Classe parente AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Chemin de I'élément

" ot AutomationML InterfaceClasslib/AutomationMl Baselnterface/Communication

Attributs Aucun

6.3.11 InterfaceClass Signalinterface

Le Tableau 12 spécifie la classe d’interface "Signallnterface".

Tableau 12 — InterfaceClass Signallnterface

Npm de classe Signallnterface

La classe d'interface "Signallnterface" doit permettre de modéliser les signaux. Ce type
d'interface est configurable et permet dedécrire des entrées et des sorties numériqlies
et analogiques, ainsi que des combinaisons entrées-sorties configurables. Un exemple
est décrit a la Figure 4.

Description

Classe parente AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Communication
%r::;:td:e AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Communication/
R —— Signalinterface
Attributs Aucun

6.4 | Bibliothéque de.classes de roles de type AML — AutomationMLBaseRoleClassLib
6.4.1 Généralités

Le Paragraphe 6.4 définit une bibliotheque type AML des classes de roles normalisées exigée
pour|la modélisation des concepts AML centraux. Un rble est une classe qui décriff une
fonctjonnaljté abstraite sans définir la mise en ceuvre technique sous-jacente.

Un rbéle peut étre associé a une SystemUnitClass au moyen de salses
SupportedRoleClass(es) CAEX. Cela indique que la classe est en mesure de prendre en
charge le ou les rdles référencés. Plusieurs SupportedRoleClasses sont pris en charge. Le
MappingObject assure le mapping entre les attributs et interfaces du réle et les attributs et
interfaces SystemUnitClass. Dés qu'une SystemUnitClass est instanciée, I'InternalElement
connexe contient ces informations. Toutefois, cela n'indique pas que l'instance joue
réellement un rdle dans son contexte individuel.

Les RoleRequirements CAEX modélisent les roles réels ou demandés d'un InternalElement
CAEX. Plusieurs RoleRequirements sont pris en charge. Le ou les rbles réels sont référencés
et les exigences de l'instance individuelle concernant le rbéle sont modélisées dans la
RoleRequirement. Le MappingObject permet de mapper les attributs et les interfaces entre la
classe de réle et I'InternalElement, si cela est exigé.
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Tout en associant une classe de rO6le a un objet AML, cet objet AML comporte une
sémantique. "Resource" et "Robot" sont des exemples de classe de rbéle. Des bibliothéques
supplémentaires sont décrites dans I'lEC 62714-2. Tous les attributs décrits font partie
intégrante de la bibliotheéque AML normalisée et peuvent étre supprimés aprés l'instanciation
lorsqu'ils ne sont pas nécessaires.

Chaque objet AML et chaque classe de réle définie par ['utilisateur doivent avoir une
référence directe ou indirecte a I'un des réles dans cette bibliothéque AML. Si un certain réle
est trop spécifique, il convient de référencer le réle parent suivant. La Figure 9 a la Figure 11
présentent la RoleClass de base normalisée comme arborescence d'objet, table XML et texte
XML. Les détails de chaque classe de rbéle sont donnés de 6.4.2 2 6.4.12.

= [ AutomationMLBaseRoleClassLib
= AutomationMLBaseRole

Group
Facet
Resource
Product
Process

= Structure
ProductStructure

ProgéssStructure
ResourceStructure

ExternalData

IEC

Figure 9 — Bibliothéque de classes de rbéles de type AML
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4 RoleClassLib
= Name AutomationMLBaseRoleClassLib
{} Description Automation Markup Language base role class library
{} Version 2.10.0
4 RoleClass
= Name AutomaticnMLBazeRole
4 RoleClass
= Name Group
= RefBaseClazsPath AutomaticnMLBazeRole
Attribute
= Name AszsociatedFacet
=—AttributeBatafypexasifng "
_ J = RefAttributeType AutomationMLBaseAttributeTypelib/AssosialefFacet
« RoleClass
= Hame Facet
_ = RefBaseClassPath AutomationMLBaseRols
4 RoleClass
= Hame Resource
L = RefBaseClassPath AutomationMLBaseRols
4 RoleClass
= Hame Product
L = RefBaseClassPath AutomationMLBaseRole
4 RoleClass
= Hame Process
_ = RefBaseClassPath AutomationMLBaseRole
4 RoleClass
= Hame Structure
= RefBaseClassPath AutomationMbBaseRole
RoleClags (2 )
= Name = RefBaseClassPath
1 |ProdbctStructure Structure
2 PracessStructure Structure
_ % :Resuurcestru cture Structure
4 RoleClass
= Name ExternalData
|4 | = RefBaseClazsPath AutomaticnMLBazeRole
AN\ IEC
Figure 10 — AutomationMLBaseRoleClassLib
<Role(JassLib Name="AutomationMkBaseRoleClassLib">
<Dedcription>Automation Markup-Language base role class library</Description>
<Vergion>2.10.0</Version>
<Rolg¢Class Name="AutomationMLBaseRole">
<RoleClass Name=)Group" RefBaseClassPath="AutomationMLBaseRole">
Attribute Narme='AssociatedFacet" AttributeDataType="xs:string" RefAttribute Type="AutomationMLBaseAttribute TypeLib/Associatedffacet"/>
</RoleClass>
<HoleClass Name="Facet" RefBaseClassPath="AutomationMLBaseRole"/>
<HoleClass Name="Resource" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name="Product" RefBaseClassPath="AutomationMLBaseRole"/>
<Role€lass Name="Process" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name="Structure" RefBaseClassPath="AutomationMLBaseRole">
<RoleClass Name="ProductStructure” RefBaseClassPath="Structure"/>
<RoleClass Name="ProcessStructure” RefBaseClassPath="Structure"/>
<RoleClass Name="ResourceStructure" RefBaseClassPath="Structure"/>
</RoleClass>
<RoleClass Name="ExternalData" RefBaseClassPath="AutomationMLBaseRole"/>
</RoleClass>
</RoleClassLib>
IEC

Figure 11 — Texte XML de I’AutomationMLBaseRoleClassLib

6.4.2 RoleClass AutomationMLBaseRole

Le Tableau 13 spécifie la classe de rble "AutomationMLBaseRole".
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Tableau 13 — RoleClass AutomationMLBaseRole

Nom de classe

AutomationMLBaseRole

Description

La classe de role "AutomationMLBaseRole" est un type de role abstrait de base et
constitue la classe de base pour toutes les classes de réles normalisées ou définies
par I'utilisateur.

Classe parente

Aucun

Che

min de I'élément
de référence

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Attributs

Aucun

6.4.3

Le Tableau 14 spécifie la classe de réle "Group".

RoleClass Group

Tableau 14 — RoleClass Group

Nom de classe

Group

Description

La classe de réle "Group" est un type de réle‘pour les objets qui permettent de
regrouper les objets miroirs associés dun‘certain point de vue technique. Les obje
"Group" AML doivent référencer ce rotenlies détails et les exemples sont spécifiés
en 8.4.

]

lasse parente

AutomationMLBaseRoleClasskib/AutomationMLBaseRole

Che

min de I'élément
He référence

AutomationMLBaseRaleClassLib/AutomationMLBaseRole/Group

Attributs

Nom: AssociatedFacet
RefAttributeType: AutomationMLBaseAttributeTypeLib/AssociatedFacet

Sémantigue: voir 6.5.2

6.4.4

Le Tableau 15pecifie la classe de rdle "Facet".

RoleClass(Facet

Tableau 15 — RoleClass Facet

om de classe

Eacet

La classe de rbole "Facet" est un type de rdle pour les objets offrant une vision

Description secondaire des attributs ou des interfaces d'un objet AML. Les objets "Facet" AML
doivent référencer ce réle. Les détails et les exemples sont spécifiés en 8.3.
Classe parente AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Chemin de I'élément
de référence

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Facet

Attributs

Aucun
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RoleClass Resource

Le Tableau 16 spécifie la classe de role "Resource".

Tableau 16 — RoleClass Resource

Nom de classe Plan d'affectation

A—F de base pour tous les roles de ressource AML. Elle décrit les installations, matériel
Description

réle directement ou indirectement. Des exemples sont spécifiés en A.2.5.

La classe de role "Resource" est un type de rdle abstrait de base et constitue la classe

autres ressources de production. Les objets de ressource AML doivent référencer ce

S ou

Cllasse parente AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Chemin de I'élément
He référence

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Resource

Attributs Aucun

Exte
proc

6.4.6

Le Tableau 17 spécifie la classe de rble "Product™

De ilus, si cela est exigé, les objets Resource AML daivent comporter un élé

nallnterface CAEX "PPRConnector" afin de créer les relations avec les produits ¢
ssus (voir 6.3.5).

RoleClass Product

Tableau 17 =<RoleClass Product

ment
t les

om de classe Product

de base pour tous les roles de produit AML. Elle décrit les produits, les parties de
Description produits ou Jes matériaux liés aux produits qui sont transformés dans l'installation
décrite. Les\objets de produit AML doivent référencer ce réle directement ou
indirectement. Des exemples sont spécifiés en A.2.5.

La classe de réle™Product” est un type de réle abstrait de base et constitue la clasjse

lasse parente AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Che

min de I'élément

pryayd AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Product
e référence

Attributs Aucun

De plus, si cela est exigé, les objets de produit AML doivent comporter un élément
Externallnterface CAEX "PPRConnector" afin de créer les relations avec les ressources et les
processus (voir 6.3.5).

6.4.7

RoleClass Process

Le Tableau 18 spécifie la classe de rble "Process".


https://iecnorm.com/api/?name=5a774acf17ddf70c2af3b859b5879ae3

IEC 62714-1:2018 © IEC 2018 - 115 -

Tableau 18 — RoleClass Process

Nom de classe

Process

Description

La classe de role "Process" est un type de role abstrait de base et constitue la classe
de base pour tous les roles de processus AML. Elle décrit les processus liés a la
production. Les objets de processus AML doivent référencer ce réle directement ou
indirectement. Des exemples sont spécifiés en A.2.5.

Classe parente

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Chemin de I'élément

AutomationMl BaseRoleClasslib/AutomationMLBaseRole/Process

e TéféTenCE

Attributs

Aucun

De fdlus, si cela est exigé, les objets de processus AML doivent comporter un élément
Exteqnallnterface CAEX "PPRConnector" afin de créer les relations avec les produits et les

ressqurces (voir 6.3.5).

6.4.8 RoleClass Structure

Le Tableau 19 spécifie la classe de rble "Structure”.

Tableau 19 — RoleClass.Structure

Nom de classe

Structure

Description

La classe de rdle "Structure” ést un type de réle abstrait de base pour les objets
utilisés comme éléments de'structure dans la hiérarchie de l'installation, par exemple,
un dossier, un site ou une chaine de fabrication. Les objets de structure AML doivgnt
référencer ce rdle directement ou indirectement.

Cllasse parente

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Chemin de I'élément
e référence

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure

Attributs

Aucun

6.4.9 RoleClass ProductStructure

Le Tarbleau 20 spécifie la classe de réle "ProductStructure”.
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Tableau 20 — RoleClass ProductStructure

Nom de classe

ProductStructure

Description

La classe de réle "ProductStructure” est un type de rdle abstrait pour une hiérarchie
d'objets orientés produit. Les objets de structure de produit AML doivent référencer ce
réle directement ou indirectement.

Classe parente

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure

Chemin de I'élément
de référence

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure/ ProductStructure

Attributs

Aucun

6.4.10 RoleClass ProcessStructure

Le Tableau 21 spécifie la classe de rdle "ProcessStructure”.

Tableau 21 — RoleClass ProcessStructture

Nom de classe

ProcessStructure

Description

La classe de réle "ProcessStructure" est un type de role abstrait pour une hiérarchje
d'objets orientés processus. Les objets de¢structure de processus AML doivent
référencer ce rdle directement ou indiréctement.

Classe parent

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure

Chemin de I'élément
e référence

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure/ ProcessStructlre

Attributs

Aucun

6.4.11 RoleClass ResourceStructure

Le Tableau 22 spécifie_la classe de role "ResourceStructure”.

Tableau 22 — RoleClass ResourceStructure

Nom de‘classe

ResourceStructure

Description

La classe de role "ResourceStructure" est un type de rdle abstrait pour une hiérardghie

d'objets orientés ressource. Les objets de structure de ressource AML doivent

référencer ce réle directement ou indirectement.

Classe parente

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure

Chemin de I'élément
de référence

AutomationMLBaseRoleClassLib/AutomationMLBaseRole/Structure/ ResourceStructure

Attributs

Aucun

6.4.12 RoleClass ExternalData

Le Tableau 23 spécifie la classe de role "ExternalData".
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