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Foreword

The text of document 65E/385/FDIS, future edition 1 of , prepared by SC 65E “Devices
and integration in enterprise systems” of IEC/TC 65 “Industrial-process measurement, control and
automation" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN
62714-1:2014.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2015-05-01
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2017-07-31
standards conflicting with the
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association.
Endorsement notice

The text of the International Standard IEC 62714-1:2014 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60027 (Series) NOTE Harmonized as EN 60027 (Series).
EC 62264-1 NOTE Harmonized as EN 62264-1.
EC 62714-2 NOTE Harmonized as EN 62714-2

SO 80000-1 NOTE Harmonized as EN ISO 80000-1[.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year  Title EN/HD Year
IEC 62423 2008 Representation of process control N 62424 2009

engineering - Requests in P&l diagrams
and data exchange between P&ID tools
and PCE-CAE tools

IEC 62714 series Engineering data exchange format for use EN 62714 series
in industrial automation systems
engineering

ISO/IEC 9834-8 - Information technology - Procedures for - -

the operation of object identifier registration
authorities: General procedures and top
arcs of the international object identifier
tree
ISO/PAS 17506 - Industrial automation systems and - -
integration - COLLADA digital asset
schema specification for 3D visualization of
industrial data
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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 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. me-
chanical plant engineering, electrical design, process engineering, process control engineer-
ing, HMI development, PLC programming, robot programming, etc.

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

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

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

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

Automation Markup Language
Engineering data
COLLADA
CAEX IEC 62424
top level format s
Plant topology
information
“Plants PLCopen XML [ = ]
~Cells Behaviour
~Components Sequencing
-Attributes [ na |
=Interfaces
=Relations Further XML standard format
“References Further aspects ol
engineering information

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 focussing
on different aspects:

e |EC 62714-1: Architecture and general requirements

This part specifies the general AML architecture, the modelling of engineering data, clas-
ses, 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
sub formats.


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
http://dx.doi.org/10.3403/30239599U
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o : Role class libraries
This part is intended to specify additional AML libraries.
e |EC 62714-3: Geometry and kinematics
This part is intended to specify the modelling of geometry and kinematics information.
e |EC 62714-4: Logic
This part is intended to specify the modelling of logics, sequencing, behaviour and control
related information.

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

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

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

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


http://dx.doi.org/10.3403/30265804U
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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 part of IEC 62714 specifies general requirements and the architecture of AML for the
modelling of engineering information which is exchanged between engineering tools for
industrial automation and control systems. Its provisions apply to the export/import
applications of related tools.

This part of IEC 62714 does not define details of the data exchange procedure or
implementation requirements for the import/export tools.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 62424:2008, Representation of process control engineering — Requests in P&l diagrams
and data exchange between P&ID tools and PCE-CAE tools

IEC 62714 (all parts), Engineering data exchange format for use in industrial automation
systems engineering — Automation Markup Language

ISO/IEC 9834-8, Information technology — Open Systems Interconnection — Procedures for
the operation of OSI Registration Authorities: Generation and registration of Universally
Unique Identifiers (UUIDs) and their use as ASN.1 Object Identifier components

ISO/PAS 17506, Industrial automation systems and integration — COLLADA digital asset
schema specification for 3D visualization of industrial data

COLLADA 1.4.1:March 2008, COLLADA - Digital Asset Schema Release 1.4.1
(available at <http://www.khronos.org/files/collada_spec_1_4.pdf>)

Extensible Markup Language (XML) 1.0 1.0:2004, W3C Recommendation
(available at <http://www.w3.0org/TR/2004/REC-xmI-20040204/>)

for
(available at <http://www.plcopen.org>/)

PLCopen XML 2.0:December 3rd 2008 and PLCopen XML 2.0.1:May 8th 2009, XML formats
EC 61131-

3 Terms, definitions and abbreviations

3.1 Terms and definitions

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


http://dx.doi.org/10.3403/30210502
http://dx.doi.org/10.3403/00316105U
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3.1.1
AML
XML based data exchange format for plant engineering data following IEC 62714

3.1.2
automation object
physical 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 a relation to an AML role class

Note 1 to entry: The AML objects are the core elements of AML. They represent instances and may contain
administration items, attributes, interfaces, relations and references.

3.14
AML class
predefined AML object type

Note 1 to entry: AML classes are stored within AML libraries.

Note 2 to entry: AML classes define reusable sample solutions, characterized by attributes, interfaces and
aggregated objects.

Note 3 to entry: AML classes can be used for multiple instantiations.

3.1.5
AML attribute
property which belongs to an AML object

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

3.1.6
AML document
certain CAEX document following IEC 62714 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.

3.1.7

AML file

certain CAEX file following |[EC 62714-1 with the extension .aml excluding all referenced
sub files

3.1.8

AML interface

single connection point that belongs to an AML object and can be linked with another inter-
face

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
library containing AML classes

3.1.10

AML Port

AML object that represents a container for a group of interfaces characterized by additional
properties


http://dx.doi.org/10.3403/30210502
http://dx.doi.org/10.3403/30239599U
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Note 1 to entry: Ports belong to a parent AML object and describe complex interfaces of this object. Ports can be
connected to each other on a higher abstraction level.

3.1.11
AML Group
AML object providing a certain view on AML objects

3.1.12
AML Facet
AML object providing a certain view 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 JEC 62424:2008, 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

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 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
uuibD

unique identifier for AML objects

Note 1 to entry: This note applies to the French language only.

3.1.16
global unique identifier
GUID
implementation of a UUID

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

Note 2 to entry: In IEC 62714, GUIDs are also presented in a short form such as “GUID1”, “GUID2” etc. This serves
the readability and acts as a real GUID.

Note 3 to entry: This note applies to the French language only.

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

3.1.19
PropertySet
AML standard role class containing a set of semantically predefined attributes
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3.1.20
topology
hierarchical structure of a system, visualizable as object tree

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

3.1.21
plant topology
hierarchical structure of a plant, visualizable as object tree

3.1.22
publish, verb
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.

3.1.23
relation
association between CAEX objects

Note 1 to entry: Examples for relations are parent-child-relations and class-instance-relations.
3.1.24

link

connection between objects of type CAEX Externallnterface

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

3.1.25
reference
association between a CAEX InternalElement and externally stored information

3.2 Abbreviations

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

ID Identifier

MES Manufacturing execution system
PLC Programmable logic controller
URL Uniform resource locator

URI Uniform resource identifier
uuibD Universal unique identifier

XML Extensible Markup Language

4 Conformity

To claim conformity to this part of IEC 62714 with respect to the support of AML, the require-
ments of Clauses 5, 6, 7 and 8 shall be fulfilled.
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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, 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 focussing 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:

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 |[EC 62424:2008, 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 |[EC 62424:2008, A.2.14. Mirror objects shall not be
modified; all changes shall be done at the master object.

NOTE 1 According to , A.2.14, 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 |EC 62714 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 |[EC 62424:200§, Annex D.

Reference and relation information: References and relations shall be stored according to
5.6 and 5.7. Relations between externally stored information shall be stored with CAEX
mechanisms. If required, the related link partners shall be published in the CAEX plant topo-
logy 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.1.5. 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™ 1. COLLADA interfaces that need to be intercon-
nected within the top level format shall be published as CAEX Externallnterfaces.

NOTE 5 IEC 62714 does not syntactically modify the COLLADA data format. An overview example of how to
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 geometry information of different objects, a complete scene can be derived
automatically. These files can be referenced from CAEX and can be interlinked using CAEX linking mechanisms.

Logic information: Logic information shall be stored using the data format PLCopen XML. 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 of PLCopen XML that are pub-
lished within the top level format shall have a unique ID within PLCopen XML.

1 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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NOTE 7 Logic information describes sequences of actions and the internal behaviour of objects including I/O con-
nections and logical variables. IEC 62714 does not modify the PLCopen XML format. An informative overview of
how to reference logic information is provided in A.1.4. Details are intended to be specified in IEC 62714-4.

Referencing other data formats: IEC 62714 may be extended in the future by additional
parts specifying the integration of further XML data formats utilizing the AML reference
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 respon-
sibility 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 AML document versions

Each AML XML document shall store the underlying AML version which this standard follows.

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

Hence, the following provisions apply:

e The CAEX root element “CAEXFile” of each AML top level document shall have the CAEX
child element “Additionallnformation”.

e The element “Additionallnformation” shall have an attribute “AutomationMLVersion”.

e The value of this attribute “AutomationMLVersion” shall be stored in the XML document. It
shall be “2.0” to correspond to this standard.

e Every referenced CAEX document shall follow the same AML version of the root docu-
ment. Mixing of documents with different AML versions is explicitly forbidden.

e Every referenced external document shall also follow the named schema versions speci-
fied 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 2.0.

=iCAERFile xmins: xsi="Htp Meeveay e 3 0rg 2001 HMLSchema-instance" xsinoMamespace=chemal ocation="
CAEX ClazsModel.xzd" FileMame="AutomationMLStandardlibrary 204 0-01-14 1 99 aml" Schema'ersion="2.15"=
=& dditionallnformation AutomationhlVersion="2.0"=

Figure 2 — AML document version information

e Every AML standard library and every user defined AML library shall define its version
number utilizing the CAEX element “Version”. The syntax of the value of the version num-
ber is not defined in this part of IEC 62714.

e If required, CAEX classes shall define their version number utilizing the CAEX element
“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.
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.

IEC 62714 is based on the following document formats:

e CAEX version 2.15;
e PLCopenXML 2.0 and 2.0.1;
e COLLADA 1.5.0 as specified in ISO/PAS 17506 and COLLADA 1.4.1;
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e AML standard libraries as specified in this part of IEC 62714 and further parts of

IEC 62714.

—17 -

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:

e Each AML document shall provide information about the tool which has written the AML

document.

e 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 hinder the iterative data exchange with the other tools: hence the

removal of writer information of other tools is not recommended.

e This information shall be stored as part of the CAEX Additionallnformation of the root

object of the CAEX document.

e The Additionallnfomation block shall be named “WriterHeader”.

e The meta information shall provide information about:

— the name of the exporting software, the writer tool;

— the ID of the writer tool (it shall remain unchanged);

— the vendor of the writer tool;
— the URL of the writer tool;

— the product version of the writer tool;

— the product release number of the writer tool;

— the last writing time of the writer;

— the project title of the source project;
— the project ID of the source project.

e The content of the meta information shall be defined by the writer tool and shall be of type

xs:string.

e The required information shall be stored by means of the attributes shown in Table 2.

Table 2 — Meta information about the AML source tool

XML tag name Type Level Example

WriterName xs:string Mandatory “ToolX AML Exporter”
WriterID xs:string Mandatory “ToolXToAML123”
WriterVendor xs:string Mandatory “ToolX Vendor”
WriterVendorURL xs:string Mandatory “http://www.ToolX-Vendor.org”
WriterVersion xs:string Mandatory “0.2”

WriterRelease xs:string Mandatory “123 prealpha”
LastWritingDateTime xs:DateTime Mandatory “2011-05-25T09:30:47”
WriterProjectTitle xs:string Optional “eCarproduction”
WriterProjectID xs:string Optional “eCarproduction_LinePLC.prj”

For the XML representation of the meta information, the following provisions apply:

e The element “WriterHeader” shall be a child XML element of the CAEX element Addition-
allnformation of the CAEX root element.
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e Each meta information named in Table 2 shall be described as a child XML element of the
“WriterHeader”.

e Multiple meta information of the same name are forbidden in the same “WriterHeader”
element.

e The order of the meta information shall be equivalent to Table 2.

Figure 3 illustrates the required XML text by means of an example.

<Ad(ditionallnformation=>
<WriterHeader>
<WriterName>ToolX AML Exporter</WriterName>
<ToolWriterID>ToolXToAML123</ToolWriterID>
<WriterVendor>ToolX Vendor</\WriterVendor>
<WriterVendorURL=http://www.ToolX-Vendor.org</WriterVendorURL>
<WriterVersion>0.1</WriterVVersion>
<WriterRelease>123 prealpha</WriterRelease>
<LastWritingDateTime>2013-12-31T12:00:00</LastWritingDateTime>
<WriterProjectTitle=eCarproduction</WriterProjectTitle>
<WriterProjectlD>eCarproduction_LinePLC.prj</WriterProject|D>
</WriterHeader>
</Additionallnformation=

Figure 3 — XML text of the AML source tool information

5.5 Object identification

AML follows the object oriented paradigm. All engineering information is modelled as object or
belongs to an object. But, in a heterogeneous tool landscape, 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 do not.
IEC 62714 enables the data exchange between different engineering tools with such
individual object identification concepts. Owing to the described characteristics, this part of
IEC 62714 neutralizes this variety and defines one mandatory object identification concept.

Regarding the object identification, the following provisions apply:

e According to JEC 62424:2008, A.2.2.1, AML classes (RoleClasses, InterfaceClasses and
SystemUnitClasses) shall be identified by their CAEX tag “Name”.

e This name shall be unique within the hierarchy level of the corresponding AML library over
the life time of the class.

e According to |[EC 62424:2008, A.2.8, referencing of classes shall be done via full paths
using the corresponding path separators.

e All AML object instances (CAEX InternalElements and CAEX Externallnterfaces) shall be
identified by their CAEX tag “ID”. This identifier shall be a universal unique identifier
(UUID) according to ISO/IEC 9834-8.

NOTE 1 A possible implementation of the UUID is the global unique identifier (GUID).

NOTE 2 According to |JEC 62424:2008, A.3.15, the tag “ID” is not mandatory in contrast to this part of
IEC 62714.

NOTE 3 In this part of IEC 62714, UUIDs are presented in a short form such as “GUID1”, “GUID2” etc.

NOTE 4 The CAEX tag “Name” is a display name; it has informative character only and can change over the
time or tool.

e Once created, this UUID shall never change over the life time of the corresponding object
within all participating tools.

e Referencing instances shall use the “ID” value.

e Referencing CAEX interfaces shall be done using the corresponding UUID of the inter-

face’s parent object followed by the separator string “:”and the name of the interface
instance.
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EXAMPLE 1 “GUID:out”.
e Referencing CAEX attributes shall be done using the corresponding UUID of the attribute’s

parent object followed by the separator string “.”and the name of the attribute. If the
attribute is a nested attribute, the separator string is followed by the sub-path of the

attribute.
EXAMPLE 2 “GUID.Colour”.
EXAMPLE 3 “GUID.Colour.red”.

Figure 4 gives an example of a SystemUnitClassLib with the SystemUnitClass “Robot1234”
and another SystemUnitClass “SpecialRobot1234” derived from “Robot1234”.

SysteminitClassLib
= Hame ExampleSystemUnitClassLib
SystemUnitClass

= Hame Fiabat 234
SystemUnitClass
:| = Hame SpecialRobat 234
= RefBaseClassPath ExampleSystemUnitClazsLibRobot1 234

=aystemUnitClazsLib Mame="ExampleSystemlUnitClazsLib"=

i =SystemUnitClass Mame="Robot1 234" =

=SystemUnitClazs Mame="SpecialRobot 234" RefBaseClaszPath="ExampleSystemUnitClassLibiRobot 234"=
=izystemUnitClazsLib=

Figure 4 — Object identification example of an AML class

Figure 5 gives an example of an InstanceHierarchy with one object “RB_100" which has a
unique ID represented by the string “GUID1”.

InstanceHierarchy
= Hame ExampleProject
InternalElement
:| = Hame RB_100
=1ID LICA

slnstanu:eHierarchy Mame="ExampleProject">
i =lrternalElement Mame="RE_100" [D="GUID1"\=
=lnztanceHierarchy=

Figure 5 — Object identification example of an AML object instance

5.6 AML relations specification
5.6.1 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 5.6 focuses on relations, whereas 5.7
focuses on references. An informative overview about relations and references is provided in
A.1.5.

5.6.2 Parent-child-relations between AML objects

Parent-child-relations between object instances are used to represent hierarchical object
structures and describe a “consist-of-relation”.

Regarding parent-child-relations between AML objects, the following provision applies:
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e The storage of hierarchies shall be done according to JEC 62424:2008, Annex A, e.g.
A.2.11.

NOTE In addition to simple hierarchies, also crossed hierarchies (object networks) can be stored according to

EC 62424:2008, A.2.14.

Figure 6 gives an example of an object hierarchy and its storage.

]

InstanceHierarchy
= Hame Parent child relstions example

InternalElement

= Hame Ohjects,

= 1D LI

 InternalElement

= Hame |Objects 1

=D EUID2
InternalElement

= Hame Okjects 2

= 1D FUIDS

InternalElement
= Hame Ohjects_2 1

[ 1] GUID4

k

ObjectA

ObjectA_1

ObjectA_2

.2

ObjectA 2 1

<InstanceHierarchy Name="Parent child relations example">
<InternalElement Name="0ObjectA" ID="GUID1">
<InternalElement Name="ObjectA 1" ID="GUID2"/>
<InternalElement Name="ObjectA 2" ID="GUID3">
<InternalElement Name="ObjectA_2 1" ID="GUID4"/>
</InternalElement>
</InternalElement>
</InstanceHierarchy>

Figure 6 — Example of a parent-child-relation between AML objects

5.6.3 Parent-child-relations between AML classes
Regarding parent-child-relations between AML classes, the following provisions apply:

e A parent-child-relation between AML classes shall describe their hierarchical neighbour
ship only. This allows definition of any user-defined hierarchical structure.

e This relation has no further semantics.

NOTE A parent-child-relation does not imply an inheritance relation. Inheritance relations are modelled explicitly
as described in 5.6.4.

Figure 7 gives an example of a parent-child-relation between the classes “ParentClass” and
“ChildClass”. The “ChildClass” does not have an inheritance relation to its parent.

SystemUnitClassLib
= Hame MySystemUnitClassLib ~_='S':.fsternLln'rtCIassLib Mame="kySystemdnitClazsLib"=
SystemUnitClass -_:Sys.telen'rtClass Mame="ParentClazs"=
i eBystemUnitClass Mame="ChildClass"f=
= Hame ParentClaszs %J'SystemLIn'rtCIassr
SystemUnitClass =iSyastemUnitClassLib=
= Hame ChildClass

Figure 7 — Example of a parent-child-relation between classes
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5.6.4 Inheritance relations

Regarding inheritance relations, the following provisions apply:

Inheritance between classes shall be defined according to |[EC 62424:2008, A.2.7.

If inheritance is required, the parent class shall be specified using the CAEX tag “Ref-
BaseClassPath” comprising the full path of the class according to |[EC 62424:2008, A.2.7.

If the desired parent class is placed one hierarchy level above the child class, the parent
class can be specified by storing the name of the parent class in the CAEX tag
“RefBaseClassPath” without providing the full path.

Figure 8 gives an example of the class “Robot1234” and another class “SpecialRobot1234”
which inherits from “Robot1234".

4 SystemUnitClassLib
= Hame InheritanceExampleLib
SystemUnitClass
= HName Robot1234
SystemUnitClass
Name SpecialRobot1234
= RefBaseClas=sPath InheritanceExamplelib/Robot1234

<SystemUnitClassLib Name="InheritanceExampleLib">
<SystemUnitClass Name="Robot1234">
<SystemUnitClass Name="SpecialRobot1234" RefBaseClassPath="
InheritanceExampleLib/Robot1234"/>
</SystemUnitClass>
</SystemUnitClassLib>

Figure 8 — Example of an inheritance relation between two classes

In addition to this example, the CAEX tag “RefBaseClassPath” can either be “Inheritance-
ExampleLib/Robot1234” as well as “Robot1234” since the parent class is one hierarchy level
above the class “SpecialRobot1234”.

5.6.5 Class-instance-relations

Instances are characterized by a unique identifier and parameter set. The following provisions
apply:

An AML object shall be modelled as CAEX InternalElement as part of the CAEX In-
stanceHierarchy or of a SystemUnitClass.

An AML object may be a singleton without a relation to any SystemUnitClass.

NOTE 1 However, an AML object has a relation to a standard AML role class.

NOTE 2 Instances without a relation to the AutomationMLBaseRole are possible but are user defined objects.
They are not AML objects.

If an AML object has a class-instance-relation to a SystemUnitClass, it shall be created as
a copy of this SystemUnitClass including the internal architecture of the class and all
inherited information.

NOTE 3 A SystemUnitClass serves as a template in this way. Changes in the SystemUnitClass are not

automatically reflected in the corresponding Automation objects. Furthermore, the Automation object can be
transported without the class information; it contains within itself the whole belonging information.

The extension or reduction of instance data compared to the source class is allowed.
NOTE 4 The source class is intended to be a suitable starting point for the instance model.
The copied source class shall be indicated in the CAEX tag “RefBaseSystemUnitPath” of

the instance for further usage. This tag shall comprise the full path and name of the
source class.

NOTE 5 If the source-class of an instance changes, this does not entail a change of the instance. The update
of instances is a possible tool functionality out of the scope of this part of IEC 62714.
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e Changes of a source class should lead to a 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”.

NOTE 6 This provision supports tracking of changes across different versions of a class.

e Inheritance between a SystemUnitClass and an object instance is not allowed.

NOTE 7 An instance can only be a copy of its class. This is a restriction against |EC 62424:2008, A.2.7. In-
heritance between classes and instances can be part of future extension.

e The relation between an instance and a RoleClass shall be indicated according to
IEC 62424:2008, A.2.7, by the attribute “RefBaseRoleClassPath” of the belonging

RoleRequirement. In contrast to |EC 62424:2008, A.2.7, no inheritance is permitted; all
RoleClass specifications shall be copied to the corresponding AML object.

e The relation between a CAEX Externallnterface and an InterfaceClass shall be indicated
according to |[EC 62424:2008, A.2.7. In contrast to |[EC 62424, no inheritance is allowed;
all InterfaceClass specifications shall be copied to the corresponding AML object.

Figure 9 gives an example of a class-instance-relation between the object “ObjectA” and a
user-defined SystemUnitClass “generic_Valve”.

4 InstanceHierarchy
= Hame ClazzinstanceRelation Example

InternalElement
= Hame Ohjects,
=D GUIEA

_ = BRefBaseSystemUnitPath mySystemUnitClassLibigeneric_Yalve

=lnstanceHierarchy Mame="ClassinstanceRelation Example"=
=lrternalElement Mame="0hjects" ID="GUID1" RefBazeSystemdnitPath="mySystemUnitClazsLibigeneric_alve'i=
=lnstanceHierarchy=

Figure 9 — Example of a class-instance-relation

In addition to the standard class-instance-relation provisions, the following specific provision
applies according to the CAEX mirror concept:

e The tag “RefBaseSystemUnitPath” may indicate another object instance instead of a
SystemUnitClass according to the mirror concept of |EC 62424:2008, A.2.14.



http://dx.doi.org/10.3403/30210502
http://dx.doi.org/10.3403/30210502
http://dx.doi.org/10.3403/30210502
http://dx.doi.org/10.3403/30210502
http://dx.doi.org/10.3403/30210502U
http://dx.doi.org/10.3403/30210502

BS EN 62714-1:2014
IEC 62714-1:2014 © |IEC 2014 - 23 -

5.6.6 Instance-instance-relations

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

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

Instance-instance-relations shall be stored according to JEC 62424:2008, A.2.5.3 and
A.2.14, by means of the CAEX InternalLink functionality.

CAEX InternalLinks should be stored at the CAEX InternalElement which is the lowest
common parent of the corresponding connected CAEX objects.

Instance-instance-relations shall be defined only between CAEX Externallnterfaces that
belong to the corresponding AML objects. This is according to |JEC 62424:2008, A.2.3.1.

The Externallnterfaces should be derived directly or indirectly from one of the AML
standard interface classes.

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

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 Externalinterface shall be derived from the AML standard interface class
“COLLADAInterface” or one of its derivates.

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 10a) describes an example comprising a robot “Rob1” and a PLC “PLC1”, each with
one signal interface that are connected. Figure 10b) depicts this example as an object

hierarchy.
= | IH] LinkExample
= [IE | Station
= |]3 e InternalLink
-0 Start
Station =] IE FLC1
Start Channel01 = [E] Board;ll |
_———— Board -2 Channel0l
Rob 1 [Or====-O—f 23|PLC1
7‘ = | IH] LinkExample
relation = [IE | Station
. [E e InternalLink
=0 Start
= [IE] PLC1
= [IE | Board01
- Channel0l
a) Relation as a block diagram b) Relation as an object tree

Figure 10 — Example of a relation as block diagram and as object tree

Figure 11 depicts the AML representation of the given example. The full XML text for the In-
stanceHierarchy for this example comprising all AML objects “Station”, “Rob1”, “PLC1” and
“Board01” including their interfaces is shown below.
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NOTE 4 The path strings given in this example are reduced with “/.../” in order to increase the readability.

4 InstanceHierarchy

= Name LinkExample
4 InternalElement

= Name Station
=D GUID1
4 InternalElement

= Name Rob1

=10 GuUID2

\ Externalinterface

1 = Name Start €-_
- = RefBaseClassPath Automatinnl.lLTnTsr{aceClassLabf_..fSignalInterlace
4! InternalElement 3

= Name PLC1 \\\

=10 GUID3

4 InternalElement

= Name Board01
=D GUID4 “
ernalinterface v
= Name Channel01

2 = = RefBaseClassPath AutomationhLinterfaceClassLib/.../Signalinterface
4 InternalLink (1

= Name = RefPartnerSideA = RefPartnerSideB

M L ) 1 HardwareLink1 GUID4:Channel01 GUID2:Start

=InstanceHierarchy Mame="LinkExample"=

=InternslElement Mame="5tation" [C="GUIC1"-

=IrternalElzment MName="Rab1" ID="GUID2"-

=Externalinterface Mame="Start" RefBaseClazsPath="AutomationMLinter faceClassLib/.. J Signalnter face"=
i =Aftribute Mame="Type"s

i =Valuesdigital=iYalue=

io=fatributes

i =Aftribute Mame="Direction"s

P =Vallesineialues

ioafttributes

=Externalrterface=

=/nternalElement=

=IrternalElement Mame="PLC1" ID="GUID3"=

=IrternalElement Mame="Board01" ID="GUID4"=

i =Externallnterface Name="Channell " RefBazeClazsPath="AutomationMLinter faceClassLibl.. / Signalmterface"s
=Aftribute Mame="Type"=

i =Walue=digital=rvalue=

=iattributes

=Aftribute Mame="Direction"-

o Value=Out=tYalue=

i =lattributes

| =Externalinterfaces

=irternalElement=

=irternalElement=

=lnternslLink Mame="HardwareLink1" RefPartnerSides="GUIC4: Channeld1" RefPartnerSideB="GUID2: Start"=
=ArternalElement=

=instanceHierarchy=

<InstanceHierarchy Name="LinkExample">
<InternalElement Name="Station" ID="GUID1">
<InternalElement Name="Rob1" ID="GUID2">
<Externallnterface Name="Start" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signalinterface"/>
</InternalElement>
<InternalElement Name="PLC1" ID="GUID3">
<InternalElement Name="Board01" ID="GUID4">
<Externallnterface Name="Channel01" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signalinterfz
</InternalElement>
</InternalElement>
<InternalLink Name="HardwareLink1" RefPartnerSideA="GUID4:.Channel01" RefPartnerSideB="GUID2:Start"/>
</InternalElement>
</InstanceHierarchy>

Figure 11 — Example relation between the objects “PLC1” and “Rob1”
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5.7 AML document reference specification
5.7.1 General

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

5.7.2 Referencing COLLADA documents

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

5.7.3 Referencing PLCopen XML documents

Referencing PLCopen XML shall be done based on the AML standard interface “PLCopen-
XMLInterface” or one of its derivates. This class is specified in 6.3.8. Details are intended to
be specified in IEC 62714-4.

5.7.4 Referencing additional documents

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 standard. For these extensions, the following provisions apply:

e If 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.

e The standard interface class “ExternalDataConnector” shall only be used for document
types included in IEC 62714.

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 InstanceHierarchy 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 role class “Auto-
mationMLBaseRole”.
e All interfaces shall be directly or indirectly associated to an AML interface class.

e AML attributes shall be used if required and may be removed from AML objects if not
needed.
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6.3 AML interface class library — AutomationMLInterfaceClassLib

6.3.1 General

The following AutomationMLInterfaceClassLib is modelled according to JEC 62424:2008,
Clause 7, Annex A and Annex C. IEC 62714 utilizes the CAEX interface concept. User-de-
fined extensions of this AML library are allowed as specified in 7.3.

Each interface shall be derived directly or indirectly from a class of the following standard
AutomationMLInterfaceClassLib according to Table 3. Subclauses 6.3.2 to 6.3.10 specify the
interface classes in detail.

Table 3 — Interface classes of the AutomationMLInterfaceClassLib

AML InterfaceClass library InterfaceClass Description
AutomationMLBaselnterface Abstract interface type
Order Interface for describing
c orders
= ~o AutomationMLBaselnterface | PortConnector Interface for describing
# ~o Order ports E—
PPRConnector Connector for interlinking
~o PortConnector products, resources or
-0 InterlockingConnector processes
- PPRConnector ExternalDataConnector Generic connector
= ~o ExternalDataConnector interface to external data
COLLADAInterface Interface to a COLLADA
-5 COLLADAInterface document
> PLCopenXMLInterface| PLCopenXMLInterface Interface to a PLCopen
= ~o Communication - XML document
- Signallnterface Communication _Generlc communication
interface
Signalinterface Generic signal interface

Figure 12 shows a table view and Figure 13 the XML text of the standard AML Interface-
ClassLib. Subclauses 6.3.2 to 6.3.10 provide detail information about the classes.
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.2

InterfaceClazsLib
= Name AutomationMLinterfaceClassLib
{} Description Standard AutomationML Interface Class Library
{} Version 211
4 |InterfaceClass
= HName AutomationMLBaselnterface

4 InterfaceClass
= Hame Order
= RefBaseClassPath AutemationMLBaseinterface
Attribute
= Hame Direction
L = AttributeDataType x=:string
4 InterfaceClass

= Hame PortConnector
= RefBaseClassPath|AutomationMLBazelnterface

.2

InterfaceClass
= Hame InterlockingConnector
= RefBazeClassPath|AutomationMLBazelnterface

.2

InterfaceClass
= Name PPRConnector
= RefBazeClassPath|AutomationMLBazelnterface

InterfaceClass

2

= Hame ExternalDataConnector
= RefBaseClassPath|AutomaticnMLBazelnterface
Attribute

]

Hame reflRI
AttributeDataType xs:anvURI

]

InterfaceClass (2
= Hame = RefBaseClassPath
1 COLLADAINterface ExternallataConnector
2 PLCopenXMLinterface ExternalDataConnector

InterfaceClass

.2

= Hame Communication
= RefBazeClassPath AutomationMLBazelnterface
InterfaceClazs (1
= Hame = RefBaseClaszPath
| | | 1 Signallinterface Communication

Figure 12 — AML basic interface class library
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<InterfaceClassLib Name="AutomationMLInterfaceClassLib">
<Description>Standard AutomationML Interface Class Library</Description>
<Version>2.1.1</Version=>
<InterfaceClass Name="AutomationMLBaselnterface">
<InterfaceClass Name="0rder" RefBaseClassPath="AutomationMLBaselnterface">
<Attribute Name="Direction" AttributeDataType="xs:string"/>
</InterfaceClass>
<InterfaceClass Name="PortConnector" RefBaseClassPath="AutomationMLBaselnterface"/>
<InterfaceClass Name="InterlockingConnector" RefBaseClassPath="AutomationMLBaselnterface"/>
<InterfaceClass Name="PPRConnector" RefBaseClassPath="AutomationMLBaselnterface"/>
<InterfaceClass Name="ExternalDataConnector" RefBaseClassPath="AutomationMLBaselnterface">
<Attribute Name="refURI" AttributeDataType="xs:anyURI"/>
<InterfaceClass Name="COLLADAInterface" RefBaseClassPath="ExternalDataConnector"/>
<InterfaceClass Name="PLCopenXMLInterface" RefBaseClassPath="ExternalDataConnector"/>
</InterfaceClass>
<InterfaceClass Name="Communication" RefBaseClassPath="AutomationMLBaselnterface">
<InterfaceClass Name="Signallnterface" RefBaseClassPath="Communication"/>
</InterfaceClass>
</InterfaceClass>
</InterfaceClassLib>

Figure 13 — XML description of the AML basic interface class library

6.3.2 InterfaceClass AutomationMLBaselnterface

Table 4 specifies the interface class “AutomationMLBaselnterface”.

Table 4 — InterfaceClass AutomationMLBaselnterface

Class name AutomationMLBaselnterface

The interface class “AutomationMLBaselnterface” is a basic abstract interface

OEET P type and shall be used as parent for the description of all AML interface classes.

Parent class None

Attributes None

6.3.3 InterfaceClass Order

Table 5 specifies the interface class “Order”.

Table 5 — InterfaceClass Order

Class name Order

The interface class “Order” is an abstract class that shall be used for the

Description S
description of orders, e.g. a successor or a predecessor.

Parent class AutomationMLInterfaceClassLib/AutomationMLBaselnterface

) ) The attribute “Direction” shall be used in order to
Attributes D'reCt"?n . specify the direction. Permitted values are “In”, “Out”
(type="xs:string”) or “InOut”.
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InterfaceClass PortConnector

Table 6 specifies the interface class “PortConnector”.

Table 6 — InterfaceClass PortConnector

Class name

PortConnector

Description

The interface class “PortConnector” shall be used in order to provide a high level
relation between ports. An overview of the Port concept is given in A.2.2.

Parent class

AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Attributes

None

6.3.5

InterfaceClass PPRConnector

Table 7 specifies the interface class “PPRConnector”.

Table 7 — 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.2.6 for more information.

Parent class

AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Attributes

None

6.3.6

InterfaceClass ExternalDataConnector

Table 8 specifies the interface class “ExternalDataConnector”.

Table 8 — 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 interfaces referencing external docu-
ments. The classes “COLLADAInterface” and “PLCopenXMLInterface” are derived
from this class. All existing and future connector classes shall be derived directly
or indirectly from this class.

Parent class

AutomationMLInterfaceClassLib/AutomationMLBaselnterface

Attribute

The attribute “refURI” shall be used in order to store

refURI
the path to the reference external document.

(type="xs:anyURI”)
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6.3.7 InterfaceClass COLLADAInterface

Table 9 specifies the interface class “COLLADAInterface”. Details are intended to be specified
in IEC 62714-3.

Table 9 — InterfaceClass COLLADAInterface

Class name

COLLADAInterface

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

Description | COLLADA documents and to publish interfaces that are defined inside an external
COLLADA document. Details are intended to be specified in IEC 62714-3.

Parent . . .

- AutomationMLInterfaceClassLib/AutomationMLBaselnterface/ExternalDataConnector

Attributes None

6.3.8 InterfaceClass PLCopenXMLInterface

Table 10 specifies the interface class “PLCopenXMLInterface”. Details are intended to be
specified in IEC 62714-4.

Table 10 — InterfaceClass PLCopenXMLInterface

Class name

PLCopenXMLInterface

The interface class “PLCopenXMLInterface” shall be used in order to reference
external PLCopen XML documents or to publish signals or variables that are defined

PCCE G, inside of a PLCopen XML logic description. Details are intended to be specified in
IEC 62714-4.

:Iaarsesnt AutomationMLBaselnterface/ExternalDataConnector

Attributes

None

6.3.9 InterfaceClass Communication

Table 11 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 for the description of communication related interfaces. Further

DL communication related classes shall be directly or indirectly derived from this

class.
Parent class AutomationMLInterfaceClassLib/AutomationMLBaselnterface

6.3.10 InterfaceClass Signalinterface

Table 12 specifies the interface class “Signallnterface”.

Table 12 - InterfaceClass Signalinterface

Class name Signallnterface

The interface class “Signallnterface” shall be used for modelling signals. This inter-
face type is configurable and allows description of digital and analog inputs and
outputs as well as configurable inputs-outputs. An example is described in

Figure 10.

Description

Parent class AutomationMLInterfaceClassLib/AutomationMLBaselnterface/Communication

Attributes None

6.4 AML basic role class library — AutomationMLBaseRoleClassLib
6.4.1 General

Subclause 6.4 defines an AML base library of essential standard role classes required for the
modelling of core AML concepts. A role is a class that describes an abstract functionality with-
out defining the underlying technical implementation. Example role classes are a “Resource”
or a “Robot”. While associating a role class to an AML object, this AML object gets a seman-
tic. Additional extended libraries are intended to be described in . All described
attributes are part of the AML standard library and may be removed in the InstanceHierarchy
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 14 to 16 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 6.4.13.
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4 Ol AutomationMLBaseRoleClassLib
4 [Role| AutomationMLBaseRole

Group

Facet

Port

=2 ConnectionPoint

Resource

Product

Process

Structure

Role| ProductStructure

Role| ProcessStructure

Role| ResourceStructure

Role] PropertySet

Figure 14 — AML basic role class library

AutomationMLBaseRoleClasslib

{ Description AutomationML base role library
£} Version

211

3

3

3

3

3

3

3

Name AutemationMLBaseRole

RoleClass
= Name Group
= RefBaseClassPath AutomationMLBaseRole
Attribute (1
= Name = AttributeDataType
1 AssociatedFacet ®8:sfring
RoleClass
= Name Facet
= RefBaseClassPath AutomationMLBaseRole
RoleClass
= Hame Port
= RefBaseClassPath AutomationMLBaseRole
« Attribute (2
= Name = AttributeDataType {} Attribute
1 Direction ®s:string
2 |Cardinality xs:complexType Attribute (2
= Hame = AttributeDataType
1 MinOccur xs:uint
2 MaxOccur xs:uint
_ 3 |Category ®s:string
« Externallnterface
= Name ConnectionPoint
= RefBaseClassPath AutomationMLinterfaceClassLib@AutomationMLinter faceClassLib/AutomationMLBaselnterface/
_ PortConnector
RoleClass
= Name Resource
= RefBaseClassPath AutomationMLBaseRole
RoleClass
= Hame Product
= RefBaseClassPath AutomationMLBaseRole
RoleClass
= Hame Process
= RefBaseClassPath AutomationMLBaseRole
RoleClass
= Hame Structure
= RefBaseClassPath AutomationMLBaseRole
RoleClass (2
= Hame = RefBaseClassPath
1 |ProductStructure AutomationMLBaseRole/Structure
2 ProcessStructure AutomationMLBaseRole/Structure
3 ResourceStructure AutomationMLBaseRole/Structure
RoleClass
= Name PropertySet

= RefBaseClassPath AutomationMLBazeRole

Figure 15 — AutomationMLBaseRoleClassLib
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<RoleClassLib Name ="AutomationMLBaseRoleClassLib">

<Description=AutomationML base role library </Description>
<Version=2.1.1</Version>
<RoleClass Name="AutomationMLBaseRole">

<RoleClass Name ="Group" RefBaseClassPath="AutomationMLBaseRole">
<Attribute Name="AssociatedFacet" Attribute DataType ="xs:string"/>
</RoleClass>
<RoleClass Name ="Facet" RefBaseClassPath="AutcmationMLBaseRocle"/>
<RoleClass Name ="Port" RefBaseClassPath="AutomationMLBaseRole">
<Attribute Name="Direction" Attribute DataType ="xs:string"/>
<Attribute Name="Cardinality " AttributeDataType ="xs:complexType">
<Attribute Name="MinOccur" AttributeDataType ="xs:uint"/>
<Attribute Name="MaxOccur" AttributeDataType ="xs:uint"/>
</Attribute >
<Attribute Name="Category" AttributeDataType ="xs:string"/>
<Externallnterface Name="ConnectionPoint" RefBaseClassPath=
"AutomationMLInterfaceClassLib@AutomationMLInterfaceClassLib /AutomationMLBaselnterface/PortConnector"/>
</RoleClass>
<RoleClass Name ="Resource" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name ="Product" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name ="Process" RefBaseClassPath="AutomationMLBaseRole"/>
<RoleClass Name ="Structure" RefBaseClassPath="AutomationMLBaseRole">
<RoleClass Name="ProductStructure" RefBaseClassPath="AutomationMLBaseRole/Structure "/>
<RoleClass Name="ProcessStructure" RefBaseClassPath="AutomationMLBaseRole/Structure "/>
<RoleClass Name="ResourceStructure" RefBaseClassPath="AutomationMLBaseRole/Structure "/>
</RoleClass>
<RoleClass Name ="PropertySet" RefBaseClassPath="AutomationMLBaseRole"/>

</RoleClass>

</RoleClassLib>

6.4.2

Figure 16 — XML text of the AutomationMLBaseRoleClassLib

RoleClass AutomationMLBaseRole

Table 13 specifies the role class “AutomationMLBaseRole”.

Table 13 — RoleClass AutomationMLBaseRole

Class name AutomationMLBaseRole
s The role class “AutomationMLBaseRole” is a basic abstract role type and the base
Description )
class for all standard or user-defined role classes.
Parent class None
Attributes None
6.4.3 RoleClass Group

Table 14 specifies the role class “Group”.
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Table 14 — RoleClass Group

Class 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 objects shall reference this role. Details and examples are specified in 8.4.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Attributes

“AssociatedFacet”
(type = “xs:string”)

The attribute “AssociatedFacet” shall be used for the
definition of the name of the corresponding Facet.
Example: AssociatedFacet = “PLCFacet”.

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
Description attributes or interfaces of an AML object. AML Facet objects shall reference this

role. Details and examples are specified in 8.3.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Attributes

None

6.4.5 RoleClass Port

Table 16 specifies the role class “Port”.
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Table 16 — Optional attributes for AML Port objects

Class name Port

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

Parent class AutomationMLBaseRoleClassLib/AutomationMLBaseRole

This attribute shall be used to describe the direction
of the Port. Values shall be one of the following: “In”,
“Out” or “InOut”. Ports with the direction “In” can only
be connected to ports with the direction “Out” or
“InOut” and ports with the direction “Out” can only be
connected with ports with the direction “In” or “InOut”.
Ports with the direction “InOut” can be connected to
Attributes Direction Ports of arbitrary direction. Examples:

(type = “xs:string”) Direction = “Out” (e.g. a plug)
Direction = “In” (e.g. a socket)
Direction = “InOut”

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

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

This attribute is a complex attribute and shall not

~Cardinality have a value. The corresponding sub-attributes are
described in Table 17.

The category attribute describes the Port type. The

“Cat Y value of this attribute is user-defined. Only ports with

ategory the same category value are allowed to be

(type = “xs:string”) connected.

Example: Category = “MaterialFlow”.

The attribute “Cardinality” has two sub-attributes described in Table 17.

Table 17 — Sub-attributes of the attribute “Cardinality”

Attribute Type Description Example

“MinOccur” xs:unsignedint The MinOccur value describes | MinOccur = 1

the minimum possible number of | This means that this Port
connections to or from this Port. | should be connected with at
The attribute shall have values | minimum one other Port.
greater than or equal to 0.

“MaxOccur” xs:unsignedint The MaxOccur describes the | MaxOccur =3

maximum possible number of | This means that this Port can
connections to or from this Port. | only be connected with a
The attribute shall have values | maximum of three other ports.
greater than or equal to
MinOccur, or 0 which means
infinite.

Additionally the AML Port object shall have a CAEX Externalinterface derived from the AML
InterfaceClass “PortConnector” (see Table 18).

NOTE This interface allows connecting the considered Port with a number of other ports on an abstract level
without detailed description of the inner relations between the sub-interfaces (see Figure A.13).
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Table 18 — Interface of the AML Port class

Interface

Type Description Example

“ConnectionPoint”

The name is user- | PortConnector This CAEX Interface allows | See A.2.2.2.
defined, e.g. connecting this Port with a

number of other ports on an
abstract level. The internal
relations between single Port
interfaces are not described in
this way.

6.4.6 RoleClass Resource

Table 19 specifies the role class “Resource”.

Table 19 — RoleClass Resource

Class name

Resource

Description

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 resource objects shall directly or indirectly reference this role. Examples are

specified in A.2.6.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

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).

6.4.7 RoleClass Product

Table 20 specifies the role class “Product”.

Table 20 — 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.2.6.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Attributes

None

Additionally, if required, AML product objects shall have a CAEX Externalinterface “PPRCon-
nector” to create relations to resources and processes (see 6.3.5).
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6.4.8 RoleClass Process

Table 21 specifies the role class “Process”.

Table 21 — 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.2.6.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Attributes

None

Additionally, if required, AML process objects shall have a CAEX Externallnterface “PPRCon-

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

6.4.9 RoleClass Structure

Table 22 specifies the role class “Structure”.

Table 22 — RoleClass Structure

Class name

Structure

Description

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 or indirectly reference this role.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Attributes

None

6.4.10 RoleClass ProductStructure

Table 23 specifies the role class “ProductStructure”.

Table 23 — 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

Attributes

None
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RoleClass ProcessStructure

Table 24 specifies the role class “ProcessStructure”.

Table 24 — 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

Attributes

None

6.4.12 RoleClass ResourceStructure

Table 25 specifies the role class “ResourceStructure”.

Table 25 — 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

Attributes

None

6.4.13 RoleClass PropertySet

Table 26 specifies the role class “PropertySet”.

Table 26 — RoleClass PropertySet

Class name

PropertySet

Description

The role class “PropertySet” is an abstract role type that serves for the definition
of sets of properties corresponding to a certain engineering aspect. AML property
set objects shall directly or indirectly reference this role. Normative provisions are
described in 8.5, details and examples are specified in A.2.5.

Parent class

AutomationMLBaseRoleClassLib/AutomationMLBaseRole

Attributes

None
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7 Modelling of user-defined data

71 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 Attributes,
InterfaceClasses and RoleClasses which are not predefined by IEC 62714. 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
functionality might therefore be required which are not part of IEC 62714. Source engineering
tool specific meta information described in 5.4 supports those functionalities.

AML allows defining a relation between user-defined data and standard data by means of the
Role Concept, the PropertySet Concept or standard CAEX mappings. These concepts ease
the automatic interpretation of user-defined classes and attributes.

7.2 User-defined attributes

All attributes defined in IEC 62714 are called AML attributes. All attributes which are not de-
fined in IEC 62714 are called user-defined attributes. AML attributes and user-defined
attributes are stored in the same way as CAEX Attributes.

Regarding user-defined attributes, the following provisions apply:

o CAEX Attributes shall be stored in AML according to the CAEX Attribute definition in
IEC 62424:2008, A.2.4.

e |f units are required, user-defined attributes shall base on the same unit system. This part
of IEC 62714 does not define a unit system.

It is suggested to use Sl units according to |SO 80000-1. For units regarding information
technology, it is suggested to use IEC 60027.

Figure 17 gives an example of a user-defined object “Object01” with a user-defined attribute
“Length”.

! InstanceHierarchy
= Hame UserDefinedAttributesExample
., "“e"'“'_E'e“'e'“ . =InztanceHierarchy Name="UserDefinedAttributesExample”=
= llame OHect! | elnternalElement Mame="Ohjectd1" D="GLID1 "=
= Attribute ;.ﬂ.ﬁribme Mame="Length" AttributeDataType="xz: string" Unit="m"=
— Poavalues12=Malues
= Hame Lencth H ! X
= AutributeDataType  xzstring =/Atributes
= Unit m i =internalElement=
LI LI £} Value 12

Figure 17 — Example of a user-defined attribute

7.3 User-defined InterfaceClasses

All InterfaceClasses defined in IEC 62714 are called AML InterfaceClasses. All Interface-
Classes not defined in IEC 62714 are called 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 |EC 62424:2008, A.2.5.

NOTE AML InterfaceClasses and user-defined InterfaceClasses are stored in the same way as CAEX In-
terfaceClasses.
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e In order to ensure algorithmic interpretability of the semantic of user-defined Interface-
Classes, they shall be derived from AML InterfaceClasses.

Figure 18 shows an example of a user-defined class “MyDigitallnput” which is derived from
the AML InterfaceClass “Signallnterface”. The inheritance relations between the Interface-
Class “MyDigitallnput” and the standard AML InterfaceClass “Signallnterface” allows the au-
tomatic 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.

| InterfaceClassLib
= Hame UzerDefinedClaszsLib
4 InterfaceClass
= Hame hyDigitalingput
= RefBaseClassPath AutomationdLinter faceClazzLibs. . Signalirterface
Attribute (3
= Hame = AttribteDataType €} Value
1 Type wastring Digital
2 Direction wastring In
_ _ 3 Enabled xzrhaolean true

=lrterfaceClassLib Mame="UserDefinedClassLin"=
=lnterfaceClazs Mame="MyDigitalnput" RefBaseClassPath="24utomationbLinter faceClazsLibs.. Jf Signalinterface"=
=Aftribute Mame="Type" AttributeDataType="xs:string"=

i =value=Digital=rvaluss

=iAftributes

=Attribute Mame="Direction” AttributeDataType="xs:string"=

P oavaluesinaialues

=inttributes

=Aftribute Mame="Enabled" AttributelataType="xs:boolean"=
o =valuestrue=rvalues

=iAftributes

=irterfaceClass:

=irterfaceclassLib=

Figure 18 — Example of a user-defined InterfaceClass
in a user-defined InterfaceClassLib

7.4 User-defined RoleClasses

All RoleClasses defined in IEC 62714 are called AML RoleClasses. All RoleClasses not de-
fined in IEC 62714 are called user-defined RoleClasses.

Regarding user-defined RoleClasses, the following provisions apply:

e CAEX RoleClasses shall be stored according to the CAEX RoleClass definition in
IEC 62424:2008, A.2.6.

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 shows an example of a user-defined class “Fence” which is derived from the stand-
ard AML RoleClass “Resource”. The inheritance relation between “Fence” and “Resource”
allows interpreting this user-defined class as a resource.
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ReleClassLib
= Hame zerDefinedRoleClassLib
RoleClass
Hame Fence
RefBaseClassPath AutomationMLBaseRoleClassLib/AutomationtLBaszeRole/Rezource

=RaoleClazsLib Mame="llzerDefinedRaleClassLib"=
i =RoleClazs Name="Fence" RetBazeClaszPath="2AutomationtL BazeRoleClas sLibisutomstionvL BazeRole/Resource" =
=RoleClazslib=

7.5

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

User-defined SystemUnitClasses

All SystemUnitClasses are user-defined. IEC 62714 does not specify SystemUnitClasses.

Regarding user-defined SystemUnitClasses, the following provisions apply:

User-defined SystemUnitClasses shall be stored in AML according to the CAEX
SystemUnitClass definition in [EC 62424:2008, A.2.3.

User-defined SystemUnitClasses shall directly or indirectly be assigned to an AML
RoleClass and shall use the AML attributes whenever applicable.

Examples: Figure 20 illustrates the definition of a user-defined SystemUnitClass by means of

two

different examples.

The SystemUnitClass “Robot1234” depicts a user-defined class which supports the role
“Resource” of the AML standard RoleClassLib. This class can therefore be automatically
interpreted as “Resource”.

The SystemUnitClass “SpecialRobot1234” depicts a new user-defined class which is de-
rived from “Robot1234”. This class is therefore also a resource.

& SystemUnitClassLib

= Hame UserDefined=ystemnitClassLib

4 SystemnitClass

= Hame Fokbat! 234
SupportedRoleClass

:| = RefRoleClassPath AutomationhMLBazeRaleClassLibiAutomationhMLBazeRolefRezsource

k

SystemUnitClass
= Hame SpecialRobot1 234
= RefBaseClassPath UserDefined>ystemUnitClassLibMobot1 234

==ystemUnitClazsLib Mame="UserDefinedSystemUnitClassLib"=

| =SystemUnitClass Mame="Robat] 234"

i =SupportedRoleClass RefRoleClassPath="AutomationkiL BazeRoleClazsLibitutomationhil BaseRoleRezource" =
P oaiEystemUnitClazss

=5ystemUnitClass Mame="5pecialRobot1 234" RefBazeClassPath="UserDefined>SystemUnitClassLibRokot1 234" -
=fzystemUnitClassLib=

7.6
CA

Figure 20 — Examples for different user-defined SystemUnitClasses

User-defined InstanceHierarchies

EX 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
objects including properties, interfaces, relations and references.

Regarding user-defined InstanceHierarchies, the following provisions apply:
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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 for the hierarchies.

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

Figure 21 depicts an example project hierarchy that comprises a line “L001” with a station
“S001” containing two robots “R0010_D” and “R0020_D” as well as a conveyor “RF010” and a
PLC “P001”.

) E=ampleHierarchy

=-{IE] LoM
=-[IE] 5001

IE| ROO10_D
IE| ROO20_D
IE| RFO10

IE| POOT

Figure 21 — Example of a user-defined InstanceHierarchy

Figure 22 shows the AML representation of this structure. According to |EC 62424:2008,
A.2.9, every object has an association to a RoleClass.

=InstanceHierarchy Mame="ExampleHierarchy"=

=InternalElement Mame="L001" ID="GUIC "=

=lnternalElement Mame="3001" ID="GUIDZ"=

=InternalElement Mame="RO0T0_D" ID="GUID3" RefBaze>ystemUnitPath="FohotLibraryFobot _1234"=

| =RoleRequirements ReiBaseRoleClazsPath="ALtomationMLRoleClazsLibisutomationhil BaseRoleResource"i=
=irternalElement:=

=InternalElement Mame="RO020_0" ID="GUID4" RefBaseSystemlnitPath="FobaotLibraryFokbot_1234"=

! =RoleRequirements RetBaseRoleClassPath="ALtomationMLRoleClazsLibidutomationhL BaseRoleResource"i=
=internalElement=

=IrternslElement Mame="RFO10" ID="GUID3"=

{ =RoleRequirements RefBaseRoleClazsPath="ALtomationMLRoleClazsLibigutomationhil BaseRoleResource"i=
=irternalElement:=

=InternalElement Mame="P0O01" [D="GUIDE"=

=RoleRequirements RefBaseRoleClazsPath="AuomsationMLCSRoleClassLibiControlEquipment \ControlHar dwarefController PLC =
=internalElement=

=RoleRequirements RefBazeRoleClassPath="AtamationtLRoleClassLibratomationhLBazeRoleRezourceiStructure =
=ArternalElement=

=RoleReqguirements RefBazeRoleClassPath="AutomationMLRoleClassLibisutomstionMLBaseRole/ResourcesStructure"i=
=internalElement:=

=lnztanceHierarchy=

Figure 22 — 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 engineering
aspects. An informative overview and examples are provided in A.2.

8.2 AML Port object

An AML Port is an AML object that groups a number of interfaces. An informative overview
about the Port concept including examples is provided in A.2.2.
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Regarding AML Ports, the following provisions apply:
e An AML Port shall be described by a CAEX InternalElement with an association to the
RoleClass “Port” which is described in 6.4.5.

e An AML Port object shall be modelled as a child object of the considered AML object or
class.

e The required collection of interfaces shall be described by CAEX Externallnterfaces of the
Port object.

e A Port object shall not contain child CAEX InternalElements.

e All CAEX Externalinterfaces of the Port object should directly or indirectly be derived from
an AML interface class defined in 6.3.

e An AML Port shall additionally have at least one CAEX Externallnterface which is derived
from the AML InterfaceClass “PortConnector” described in 6.3.4.

NOTE Additional normative provisions regarding Port object attributes are provided in 6.4.5.
8.3 AML Facet object

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, 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:
e An AML Facet object shall be described by a CAEX InternalElement with an association to
the RoleClass “Facet” which is described in 6.4.4.

e An AML Facet object shall be modelled as a child object of the considered AML object or
class.

e Facets shall have a unique arbitrary name among the siblings.

NOTE The Facet name is important for the association with the Group concept. See A.2.3 for a concept de-
scription and examples.

e An AML object or class may have an arbitrary number of Facet objects.
e Facets may have an arbitrary number of Facet attributes.

e A Facet attribute shall be related to an existing attribute of the parent AML object, the
identifier is the same name. Facet attributes which are not part of the parent object are not
permitted.

e A Facet interface shall be related to an existing interface of the parent object, the identifier
is the same name. Facet interfaces which are not part of the parent object are not
permitted.

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

e 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 an 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 the InstanceHierarchy or
a SystemUnitClass.

e The number of AML Group objects is not limited.

e An AML Group object shall only contain mirror objects and/or further Group objects.
NOTE 1 Thus, Group objects can be nested.

NOTE 2 If an instance A references to _another instance A*, A is called “mirror object” and A* is called
“master object” (according to |JEC 62424:2008, A.2.14). A mirror object references the master object and all
data of it. Thus, a mirror object acts as a pointer to the master object.

e AML Groups shall not be used to describe plant hierarchies.
e An AML Group object may store additional information as attributes, interfaces or ports in
order to describe group specific information.

NOTE 3 Those additional attributes, ports and interfaces are not identical to attributes, ports or interfaces of
the contained mirror objects.

e It is not allowed to change existing attributes, interfaces or ports of mirror objects or to
add additional information to the mirror objects.

e A mirror object shall have an own unique ID.

NOTE 4 A mirror object is considered to be identical to the master object. The ID supports distinguishing the
mirror representation from the master.

e If a master object is deleted, all corresponding mirror objects shall be deleted too in order
to avoid inconsistencies.

NOTE 5 This is a tool functionality which is out of the scope of this part of IEC 62714.
e If a mirror object is deleted, the master object shall not be affected.

e If used, the attribute “AssociatedFacet” shall have a value that provides a valid name of an
existing Facet.

8.5 AML PropertySet

A PropertySet is a role class containing a set of attributes with a well-defined syntax and se-
mantic. It is modelled as role class derived from the standard role class “PropertySet”. A.2.5
gives a conceptual overview.

Regarding the PropertySet concept, the following provisions apply:

e A PropertySet class shall be modelled as role class and shall be directly or indirectly de-
rived from the standard role class “PropertySet”.

e PropertySet classes may be collected in one or multiple role class libraries.
e AML objects may be associated with one or more property-set-classes.

e For each PropertySet of an AML object, a separate child CAEX InternalElement of the
AML object shall be created which shall not define any CAEX attributes, interfaces or
InternalElements except a name and an ID. This child object shall associate the intended
PropertySet role class by means of the CAEX element “RoleRequirement”.

e Mappings between attributes of the AML object and a PropertySet role shall be modelled
by means of the CAEX elements “MappingObject” and “AttributeNameMapping” within the
corresponding child InternalElement. These mappings are valid between the belonging
AML object and the referenced PropertySet. Mapped attributes shall be copied to the
RoleRequirement section. No mapped attributes may be copied into the RoleRequirement
section.

e Attributes of a PropertySet may be nested.

e Associations between an AML object and multiple property sets shall be modelled by
means of multiple child elements of the AML object with each its own RoleRequirement
association to the corresponding property set and each its own mappings.

Figure 23 illustrates this by means of an example. The object Robot_1 has a number of user-
defined attributes. A child InternalElement IE is associated with the PropertySet “Geometry”
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which defines the attributes. The MappingObject of IE specifies the mapping of the proprietary
and the standardized attributes.

RoleClassLib
InstanceHierarchy
AML Cor;s'\l/ldl_ered | MyPropertySetRoleClassLib |
Document Object with user Length
defined attributes Width
MyHierarchy A Height
Attributes
Lange
Robot_1 Breite
Hohe RefBaseRoleClassPath

MappingObject

AttributeNameMapping
o Ldnge = Length

Breite = Width

Hbéhe = Height

Figure 23 — Example illustrating the PropertySet concept
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]

InstanceHierarchy

= Hame MyHierarchy
4 InternalElement
Hame Station
D GUID1
InternalElement

1L

= Hame Robot_1
= 1D GuiDz2
) Attribute (=

= Name
1 |Hahe
2 Breite
3 Lange

kL

InternalElement

= Name [E
=D GUID3

RoleRequirements
:| = RefBaseRoleClassPath MyPropertySetRoleClasslibiGeometry

MappingObject

AttributeNameMapping (2
= RoleAttributeName = SystemUnitAttributeName

1 Height Hihe
2 Width Breite
_ _ Ll Ll 3 |Length Linge
« RoleClassLib
= Name MyPropertySetRoleClassLlib
4 RoleClass
= Hame Geometry
= RefBaseClassPath AutomationMLBaseRoleClassLib/AutomatienMLBaseRele/Property Set
Attribute (=
= Name
1 Height
2 |Width
_ _ 3 Length

<InstanceHierarchy Name="MyHierarchy">
<InternalElement Name="Station" ID="GUID1">
<InternalElement Name="Robot_1" ID="GUID2">
<Attribute Name="Hgéhe"/>
<Attribute Name="Breite"/>
<Attribute Name="Lange"/>
<InternalElement Name="IE" |ID="GUID3">
<RoleRequirements RefBaseRoleClassPath="MyPropertySetRoleClassLib/Geometry"/>
<MappingQObject>
<AttributeNameMapping RoleAttributeName="Height" SystemUnitAttributeName="H&he"/>
<AttributeNameMapping RoleAttributeName="Width" SystemUnitAttributeName="Breite"/>
<AttributeNameMapping RoleAttributeName="Length" SystemUnitAttributeName="Lange"/>
</MappingObject>
</InternalElement>
</InternalElement>
</InternalElement>
</InstanceHierarchy>
<RoleClassLib Name="MyPropertySetRoleClassLib">
<RoleClass Name="Geometry" RefBaseClassPath="AutomationMLBaseRoleClassLib/AutomationMLBaseRole/PropertySet">
<Attribute Name="Height"/>
<Attribute Name="Width"/>
<Attribute Name="Length"/>
</RoleClass>
</RoleClassLib>

Figure 24 — XML text of the PropertySet example

8.6 Support of multiple roles

In addition to |[EC 62424:2008, A.3.18, this part of IEC 62714 defines how to specify multiple
roles support for an object instance. Multiple roles are of interest, if an object can have
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multiple functionalities. An example is a device that is a scanner, a printer or a fax device at
the same time. Subclause A.2.7 gives an overview and describes a corresponding example.

Regarding the support of multiple roles, the following provisions apply:

e If an instance supports only one role, the corresponding role shall be specified using the
CAEX attribute “RefBaseRoleClassPath” of the belonging RoleRequirement.

NOTE 1 This is according to |EC 62424:200§, A.3.18, which only defines the support of one role at the same
time.

e If an instance supports multiple roles, they shall be defined using each a CAEX element
“SupportedRoleClass” instead of the CAEX attribute “RefBaseRoleClassPath”.
NOTE 2 The attribute “RefBaseRoleClassPath” can only be assigned one time at the RoleRequirement ele-
ment whereas the CAEX element “SupportedRoleClass” can be defined multiple times. This is the key to

assigning multiple roles. However, this is a slight semantic extension according to |JEC 62424 but does not
change the CAEX data format.

e If an instance supports multiple roles and the requirements to the different roles shall be
stored at the instance, this shall be done using the CAEX element “RoleRequirements”
whereas the corresponding attributes or interfaces are directly assigned including the role

name, a separator string “.” and the attribute or interface name.

NOTE 3 This is a slight semantic_extension according to |JEC 62424 but does not change the CAEX data
format. The difference to |[EC 62424:2004, A.3.18, is that the role name is added to the attribute or interface
definition. An example is provided in A.2.7.

e |If several supported role classes are specified and the CAEX element “RoleRequirements”
associates a certain “RefBaseRoleClassPath” at the same time, then the associated role
class is the preferred role. In this case, RoleRequirements attribute definitions and
attribute or interface mappings without an explicit role name prefix are associated with the
preferred role.

NOTE 4 For this preferred role, the usage is according to |EC 62424:2008, Annex A, without semantic
extension.

8.7 Splitting of AML top-level data into different documents

According to JEC 62424:2008, A.2.12, CAEX explicitly supports the distribution of engineering
data into different files and provides mechanisms to reference external CAEX files by means
of the CAEX element “ExternalReference” and the corresponding Alias-Concept of CAEX.

8.8 Internationalization

Different languages for e.g. names and descriptions may be stored in AML in conformity with
the XML specifications based on UTF-8.

8.9 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 |JEC 62424:2008, A.2.2.2, shall
be used.

For the storage of AML related version information and AML library related version
information, see 5.3.

For the storage of tool specific meta information, see 5.4.
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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 Language is an XML schema-based data format designed for the
vendor independent exchange of plant engineering information. The goal of AML is to inter-
connect engineering tools from the existing heterogeneous tool landscape in their different
disciplines, e.g. mechanical plant engineering, electrical design, process engineering, process
control engineering, HMI development, PLC programming, robot programming, etc.

AML stores engineering information following the object oriented paradigm and allows model-
ling of real plant components as data objects encapsulating different aspects. An object may
consist of other sub-objects, and may itself be part of a larger composition or aggregation. It
may describe e.g. a signal, a PLC, a tank, a control valve, a robot, a manufacturing cell in
different levels of detail or a complete site, line or plant. Typical objects in plant automation
comprise information on topology, geometry, kinematics and logic, whereas logic comprises
sequencing, behaviour and control.

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

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

Figure A.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 E.iZTn‘ZttL

Flant topolagy

infarmaion
FLCopen XML

30| af

=Flants

*Celk | Behaviour

-Component : Sequencing

=Attributes oot f

sInterfaces

«Relations . A Further XL Standard format
=Refarenceas

Further aspects of
engineering information

Figure A.1 — AML general architecture
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The main advantages of the distributed document concept are the usage of proven and estab-
lished 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, 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
hierarchical structure. The plant topology acts as the top-level data structure and is stored
by means of the CAEX data format according to |[EC 62424:2008, Clause 7, Annex A and
Annex C. In extension to , AML defines references from CAEX objects to
information stored in external documents outside of CAEX. Subclause A.1.2 provides
examples of how plant topology information is modelled with AML.

e Geometry and kinematics information: The geometry of a single plant object comprises
its geometrical representation. The kinematics information describes the physical
connections of 3D solids and the dependencies among objects. Both geometry and
kinematics information are stored using the file format COLLADA”. Additionally, the
COLLADA file includes the definition of the coupling of geometry and kinematics
information. COLLADA interfaces may be published as CAEX Externallnterfaces within the
top-level format for later interlinking. Out of the COLLADA geometry information of
different objects, a complete scene may be derived automatically. These files may be
referenced from CAEX and may be interlinked using CAEX linking mechanisms.
Subclause A.1.3 provides a short example. Details are intended to be specified in
IEC 62714-3.

e Logic information: The logic information describes sequences of actions and the be-
haviour of objects including I/O connections and logical variables. Sequences are
described and stored in external PLCopen XML documents. Variables or signals may be
published as CAEX Externallnterfaces. These documents may be referenced out of CAEX
and may be interlinked within CAEX. Subclause A.1.4 provides a short introduction about
the main concepts. Details are intended to be specified in IEC 62714-4.

o Reference and relation information: AML distinguishes between references and rela-
tions. References depict links from CAEX objects to externally stored information.
Relations depict associations between CAEX objects. Furthermore, the same mechanism
is used in order to store associations between information stored in external documents.
For this, it is necessary to publish the related link partners by means of CAEX
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.
Subclause A.1.5 provides an informative overview about the modelling of references and
relations with AML. Subclauses 5.6 and 5.7 specify the normative provisions.

o Referencing other data formats: IEC 62714 may be extended in the future by additional
parts specifying the integration of further data formats utilizing the AML reference
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 “AutomationMLInterface-
ClassLib/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.
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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 estab-
lished way to structure such data objects is an object hierarchy which is the plant topology
(see 3.1.20).

In order to store hierarchical plant structures, AML utilizes concepts provided by the top-level
data format CAEX according to |EC 62424:2008, A.2.11. 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
= [IE ] Line
= |IE | Sequence
= [IE | 110_Geostation
'|E | 100_Transport Entry
|E | 110_Working Cell
'|E | 120_Transport Exit
[= [|E | 130_Evacuation Unit

=130TRR0OO1
=130HER002
|E | Pulte
|E | Cabinets
|E | Fence

|E | Socket_1000
|E | Socket_1000_2

Figure A.2 — Plant topology with AML

Multiple hierarchies, crossed structures and complex object networks may be modelled using
standard CAEX concepts. However, the key of the efficiency of the object oriented paradigm
is the availability of libraries which contain predefined and proven solutions. For this, CAEX
provides a number of different AML library types for interfaces, roles, system units 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 serve the
specification of user-defined object interfaces. Subclause 7.3 specifies the modelling of
user-defined role classes.

e RoleClasses and RoleClassLib: RoleClasses serve for the definition of abstract char-
acteristics of CAEX objects and thus serve the automatic semantic interpretation of user-
defined AML objects. Subclause 6.4 specifies the basic AML-RoleClassLib with a set of
abstract RoleClasses which are dedicated to general automation systems. Subclause 7.4

specifies the modelling of user-defined role classes. It is intended to specify further role
libraries in |EC 62714-2.

o SystemUnits and SystemUnitClassLib: The SystemUnitClassLib is used to store vendor
specific AML classes. Subclause 7.5 specifies architecture rules for the definition of
SystemUnitClasses. AML does not predefine a certain SystemUnitClassLib or
SystemUnitClass.

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.
Subclause 7.6 specifies how to store engineering information by means of instance hier-
archies of type InstanceHierarchy.
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An important aspect in the modelling of a plant topology is the identification of objects. Differ-
ent 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 specifies a mandatory object identification concept.
Only such a concept enables the data exchange between different engineering tools with indi-
vidual object identification concepts.

A.1.3 Referencing geometry and kinematics information

Geometry and kinematics information is stored in separate documents following the COL-
LADA 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 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.

Figure 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

110_Working Cell
=110SAE011
=110GST0O00
=110HTMO01
=110HTROO1 —
=110RB_200
=110RB_100
=110RB_100+H201
=110L5_001

=110L5_002 V 7

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

2|

|

HEME

The reference is modelled by means of a CAEX interface derived from the standard AML in-
terface class “COLLADAInterface” specified in 5.7 and 6.3.7. Details are intended to be
specified in IEC 62714-3.

A.1.4 Referencing logic information

Logics information 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 corres-
ponding 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
= [1E] 110_Working Cell
& [IE] =110SAE011
|E| =110GST000
& =110HTM001 N

=110HTRO01
=110RB_200
=110RB_100
=110RB_100+H201
=110LS_001

=110LS_002 7

4

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

A1.5 Modelling of relations

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.

A relation expresses an association between two or more objects. This dependency may be of
any nature including physical and logical dependencies. AML supports the following relations:

parent-child-relations (see 5.6.2 and 5.6.3)

— parent-child-relations between AML objects

— parent-child-relations between AML classes

inheritance relations (see 5.6.4)

— inheritance relations between SystemUnitClasses

— inheritance relations between RoleClasses

— inheritance relations between InterfaceClasses
class-instance-relations (see 5.6.5)

— 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
instance-instance-relations (see 5.6.6)

— relations between AML objects

— relations between published externally stored data

Figure A.5 presents the mentioned relation types supported by AML by means of an example.
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AML
Document

—>| MySystemUnitLib|
C_Robot Inheritance
relation
C_Robot_1 |4 ;

—>| MyHierarchy | i%':éi'ce

refation
""" Instance-
instance
..... relation
- ¢ Parent-child
{ relation

Conveyor_1_1

Figure A.5 — Relations in AML

Figure A.6 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.7 shows the corresponding XML text of the AML library.

Figure A.8 shows the XML text of the InstanceHierarchy.
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! SystemUnitClassLib
= Hame MySystemUnitLib
- SystemUnitClass
|| = Name C_Robot 1:! Inheritance relation
- SystemUnitClass
= Hame C_Robot_1

L] = RefBaseClassPath MySystemUnitLib/C_Robot

4! InstanceHierarchy
= Name RelationsExample
4 InternalElement

Class-instance relation

= Name Station

= 1D GUID1

4 InternalElement
= Name Rob1
=10 GuID2

RefBaseSystemUnitPath MySystemUntLib/C_Robot_1
Externalinterface

j = Name Start
= RefBaseClassPath AutomationMLinterfaceClassLib/.../Signalinterface

InternalElement

= Name PLC1
=10 GUID3
InternalElement
= Name Board01
=10 GUID4

= Name Channel01

} Externalinterface
= RefBaseClassPath AutomationMLinterfaceClassLib/.../Signalinterface

| 3

InternalElement

= Name Conveyor_1 NParent-child relation
= 1D GUIDS
j InternalElement \

= Name Motor
) =10 GUIDE
4 InternalLink (1
= Name = RefPartnerSideA = RefPartnerSideB

Ll L Ll 1 HardwareLink1 GUID2:Start GUID4:Channel01
\_{Instance-instance relation by an InternalLink

Figure A.6 — XML description of the relations example

=Sy stemUnitClaszLib Mame="MySystemlnitLib"=

==ystemUnitClass Mame="C_Robat"i=

=mystemUnitClass Mame="C_Robot_1" RefBazeClazsPath="MySystemUnitLib/Z_Robot"=
=lzystemUnitClassLibe

Figure A.7 — XML text of the SystemUnitClassLib of the relations example

<|nstanceHierarchy Name="RelationsExample">
<InternalElement Name="Station" ID="GUID1">
<InternalElement Name="Rob1" ID="GUID2" RefBaseSystemUnitPath="MySystemUnitLib/C_Robot_1">
<Externallnterface Name="Start" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signallnterface"/>
</InternalElement>
<InternalElement Name="PLC1" ID="GUID3">
<InternalElement Name="Board01" ID="GUID4">
<Externallnterface Name="Channel01" RefBaseClassPath="AutomationMLInterfaceClassLib/.../Signalinterface"/>
</InternalElement=
</InternalElement>
<InternalElement Name="Conveyor_1" ID="GUID5">
<InternalElement Name="Motor" ID="GUID&"/>
</InternalElement>
<InternalLink Name="HardwareLink1" RefPartnerSideA="GUID2:Start" RefPartnerSideB="GUID4:Channel01"/>
</InternalElement>

Figure A.8 — XML text of the InstanceHierarchy of the relations example
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A.2 Extended AML concepts and examples

A.2.1 General overview

AML defines extended concepts for the modelling of specific engineering aspects such as the
AML Port concept, the AML Facet concept and the AML Group concept. Table A.1 gives an
overview 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 inter-
faces. AML Ports consist of a set of AML interfaces 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 object. They can be considered 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 objects of the plant tree for
different engineering tools.

PropertySet The PropertySet concept allows mapping proprietary attributes of
user-defined AML objects with semantically predefined attributes.
These semantically agreed attributes are stored in PropertySet role
classes.

Process-Product- | The Process-Product-Resource concept allows high level structuring
Resource of engineering data based on a process-centric, product-centric or
resource-centric view including relations between them.

A.2.2 AML Port concept
A.2.21 Concept description

An AML Port is an AML object that groups a number of interfaces (see Figure A.9). A Port
object belongs to one parent AML object and describes complex interfaces of the parent ob-
ject. 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 RoleClass “Port" (see 6.4.5). Normative provisions are specified in 8.2.

CAEX InternalLink

(F <+«—— PortConnector —— » ﬁ)

_>OOutput1 Input1 O-.
Output2 Input2
Conveyor1 Port 'OC o A OC ” Port Conveyor2
q—O Input2 Output2 Oq—

Figure A.9 — Port concept
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A.2.2.2 Example

Figure A.10 gives an example for the AML Port concept. The object “Station” comprises the
sub-objects “Conveyor1” and “Conveyor2”. Both sub-objects have each one Port object. The
Port object comprises a collection of interfaces as well as a standard interface “Connection-
Point” derived from the AML InterfaceClass “PortConnector”. This 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 detail, only the abstract
ConnectionPoints are connected. In addition to this concept, AML allows storage of each indi-
vidual link between the sub-interfaces.

Port

—>| Attribute ,Category** | Internal-

Link
—DI Interface ,ConnectionPoint* I(l‘-
—Pl Interface ,Output1 |

—>| Interface ,Output2*

—Dl Interface ,Input1“ |

—.| Conveyor2 | —PI Interface ,Input2*
Port

—>| Attribute ,Category”

|
—>| Interface ,ConnectionPoint* |<—
|
|
|
|

—Pl Interface ,Input1”
—>| Interface ,Input2*
—PI Interface ,Output1

—>| Interface ,Output2*

Figure A.10 — Example describing the AML Port concept

Figure A.11 and Figure A.12 describe the AML implementation of the example system
described in Figure A.10.
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4 InstanceHierarchy

= Hame PorE:zample

| InternalElement

= Hame Station

=ID LD

4 InternalElement

= Hame Conwveyor]
=D GLUIDZ2

4 InternalElement
= Hame Port
=D GUIDS
- Attribute
= Hame Direction
= AttributeDataType xsstring
Ll {} Value ot
4 Externallnterface (5)
= Hame = RefBaseClassPath
1 ConnectionPaint AutomationbLinterfaceClassLibs. PortConnector
2 Outputt AutomationmLinterfaceClazsLibys. . rSignalnter face
3 Output2 AutomationmLinterfaceClazsLibs. . Signalinterface
4 Input1 AutomationkLinterfaceClassLibs. . fSignalinterface
| 5 Input2 AutomationbLinterfaceClassLibys. Signalnter face

:| RoleRequirements
_ = RefBaseRoleClassPath AutomationdlLBaseRoleClassLib). Port

:I RoleRequirements
= RefBaseRoleClassPath AutomationtLBazeRoleClassLibs. Resource

4 InternalElement
= Hame Conveyor2
=D GUID4
4 InternalElement
= Hame Port
= GLIDS
- Attribute
= Hame Direction
= AttributeDataType xsstring
| {} value In
4 Externallnterface (3
= Hame = RefBaseClassPath
1 ConnectionPaint AutomationmLinterfaceClassLibs. . PortConnector
2 Input1 AutomationMLinterfaceClassLibds. . fSignalnter face
3 Input2 AutomationmLinterfaceClazsLibys. . rSignalnter face
4 Outputt AutomationMLinterfaceClazsLiby. . fSignallrterface
| 5 Output2 AutomationkLinterfaceClassLibs. . fSignalinterface
RoleRequirements
_ :| = RefBaseRoleClassPath AutomationhLBaseRoleClassLibd, . Port
RoleRequirements
_l :| = RefBaseRoleClassPath AutomationMLBaseRoleClassLib/d. Resource
& Internallink (1)
= Hame = RefPartnerSideA = RefPartnerSideB
1 L1 GUIDE ConnectionPaint GUICS: ConnectionPaint

Figure A.11 — XML description of the AML Port concept
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=InztanceHierarchy Mame="ParnExample"=

zlmternalElement Mame="5tation" [D="GUID1 "=

=InternalElement Mame="Canveyaor!" ID="GUID2"=

=IrternalElement Mame="Port" ID="GUID3"=

=attribute Mame="Direction" AttributelataType="xs: string"=

[ avalue=Out=values

=rattributes

=Externalliterface Mame="ConnectionPoint" RefBazeClazsPath="AutomationkLinterfaceClassLibd. . PortConnectar" =
=Externallnterface Mame="0utput1" RefBazeClassPath="AutomationkLinterfaceClassLikf. . SSignalirterfacei=
=Externallnterface Mame="0utput2" RefBazeClazzPath="AutomationkLinterfaceClazsLibs. . SSignalinterface's=
=Externallnterface Mame="Input1" RefBazeClazzPath="AutomationhLInter faceClassLib/. Signalnter face"s=
=Externallnterface Mame="Input2" RefBazeClazzPath="AutomationhLIinter faceClassLib/.. fSignalnter face"s=
=RoleRequirements RefBazeRoleClazsPath="AutomationMLBazeRoleClassLibs. Pord"t=

=ArternalElement=

=RoleReqguiremerts RefBazeRoleClassPath="AutomationMLBazeRoleClassLibs. Resource" =
=NrternalElement=

=IrnternalElement Mame="Conveyar2" ID="GUID4"=

=IrternalElement Mame="Port" ID="GUIDS"=

=Attribute Mame="Direction" AttributeDataType="xs: string"=

P oavaluesinanales

=isttributes

=Externallrterface Mame="ConnectionPoint" RefBaseClassPath="AutomationMLinter faceClassLibs. . PortConnector"i=
=Externallrnterface Mame="Input1" RefBazeClassPath="AutomationbLinterfaceClassLib/. fSignalnter face"s=
=Externalrterface Mame="Input2" RefBaszeClazzPath="AutomationMLinterfaceClassLibs. fSignalinter face"=
=Externalrterface Mame="Output1" RefBaseClazzPath="AutomationMLInterfaceClazsLibs. fSignalinterface" =
=Externalliterface Mame="COutput2" RefBazeClazsPath="AutamationkLinterfaceClassLibf. Signalinterface'i=
=RoleRequirements RefBazeRoleClazsPath="2AutomationMLBazeRoleClassLibs.. Fort"f=

=irternalElement=

=RaoleRequirements RefBazeRoleClazsPath="2AutomationMLBaseRoleClazsLibf. Rezource"rl=
=irternalElement:=

=Internallink Mame="L1" RefPartnerSidet="GUID3: ConnectionPairt” RefPartnerSideB="GUIDS: ConnectionPaoirt" =
=irternalElement:=

=lnstanceHierarchy=

Figure A.12 — XML text describing the AML Port concept

A.2.2.3 Modelling a Port as user-defined AML SystemUnitClass

The following example in Figure A.13 depicts an XML description of a user-defined System-
UnitClass “myPortClass”.

4 SystemUnitClass
= Hame myPortClass
Attribute (2

= Hame {} Value
1 Direction It
2 Category MaterialFlow:
= Hame ConnectionPoint

:| Externalinterface

= RefBaseClassPath AutomationMLinterfaceClassLib/. PortConnector
:| supportedRoleClass
= RefRoleClassPath AutomationhLBaseRoleClassLib/.. Paort

=ZystemUnitClass Mame="myPortClazs"=

=Afribute Mame="Direction"=

i =valuesinOut=rvalues

=iattribute=

=Attribute Mame="Categary'"=

 avalues=hiaterialFlow=alues

=iattributes=

=Externalrterface Mame="ConnectionPoint" FefBazeClazsPath="AutomationkLirterfaceClassLikd. . PortConnector"s=
=SupportedRoleClazs RefRoleClazsPath="AutomationMLBazeRoleClassLibd.. Port"’=

=iSystemUnitClass=

Figure A.13 — Definition of a user-defined AML Port class “myPortClass”
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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.

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 syn-
tax 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 outside of the
scope of IEC 62714. In combination with the AML Group concept, an automation of
engineering steps may be achieved.

A.2.3.2 Example

Figure A.14 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 rele-
vant 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 exemplarily described in A.2.4.4.
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4! InstanceHierarchy
= Hame FacetExample
4 InternalElement
= Hame Conveyor]
=0 Gl
a Attribute (2]
= Hame

14
_ 2B
a Externalinterface ()
FacetExample| = Hame
1%
Conveyor1 2y
Attribute A 4 InternalElement
Attribute B = Hame PLCFacet
Interface X o GUDZ
Attribute (1)

Attribute A Externalinterface (1)
Interface X
—>| HMIFacet

= Hame
1%

Interface Y
= Hame
—>| PLCFacet 14

:| RoleRequirements

Attribute A _ = RefBaseRoleClassPath AutomationtLBaseRaleClassLibe. Facet
Attribute B 4 InternalElement
Interface Y = Hame HidIF acet

= I GUIDS
Attribute (2
= Hame

:I 2B
Externallnterface (1)

:| = Hame
1

:| RoleRequirements

_ = RefBaseRoleClassPath AutomationhlBaseRoleClassLib/. Facet

:| RoleRequirements
= RefBaseRoleClassPath AutomationtLBaszeRoleClassLiby. Resource

Figure A.14 — AML Facet example

=InstanceHierarchy Mame="FacetExample"=

=IrternalElement Mame="Conveyar!" I[D="GUID1"=

=Attribute Mame="A"=

=&tribute Mame="B"'=

=Externalirterface Mame="x"r=

=Externalirterface Mame="y"r=

=InternalElemernt Mame="PLCFacet" [D="CGLID2"=

=Attribute Mame="4"\=

=Externalirterface MName="x"f=

=RoleReguirements RefBaseRoleClazsPath="AutomationMLBaseRaoleClassLib). . Facet"f=
=lntermalElement=

=InternalElement Mame="HMIF acet" ID="GUID3"=

=Attribute Mame="4"=

=Attribute Mame="B""=

=Externalirterface Mame="%"t=

=RaoleRequirements RefBazeRoleClazsPath="ALtomationMLBazeRaleClazsLibs. . Facet"r=
=AnternalElemernt=

=RoleReqguirements RefBaseRoleClaszPath="AutomationMLBazeRoleClaszsLib).. Resource"i=
=AriternalElement:=

=instanceHierarchy=

Figure A.15 — XML text of the AML Facet example
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A.2.4 AML Group concept
A.2.4.1 Concept description

The AML Group concept allows separating structure information from instance information.
Since different engineering tools in a heterogeneous tool landscape may require different
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 auto-
matically 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 provi-
sions are specified in 8.4.

A.2.4.2 Example

Figure A.16a) describes the Group concept by means of a structure “Station” that contains the
objects “Conveyor1”, “Conveyor2”, “Robot1” and “PLC1”. Additionally, the objects “Group1”
and “Group2” describe the same data in different hierarchies: “Group1” gives a structure view
on _conveyors only, whereas “Group2” only depicts PLC relevant objects. According to
IEC 62424:2008, A.2.14, CAEX provides the storage of such crossed structures.
Figure A.16b) gives an AML implementation of this example and Figure A.17 provides the
corresponding XML text. The combination between the Facet concept and the Port concept is
described in A.2.4.3.

- InstanceHierarchy
= Hame GroupExample

« InternalElement
= Hame Station
=Ip GUIDA 00
_ 4 InternalElement (1)
=] GroupExample = Hame =
IEI St-EItIC'I'I 1 Conveyort Guitn
2 Conveyor2 GUID2
Conveyarl 3 Rabat1 GUIDE
CD"VE'}":IFE _ _ 4 PLCA GUID4
« InternalElement
Robotl = Hame Group1
=Ip GUID200
F‘LI::I' 4 InternalElement (2
= Gfl:ll.lpl = Hame = PefBas myInitPath
1 Conveyort Guitn
CDHUE}IDF]' L 2 Conveyor2 GUID2
CEII'I'U'E}'DI"E :' RoleRequirements
— _ = RefBaseRoleClassPath Automationh] BaseRoleClassLiblAutomationtLBazeRoleiGroup
I:I GrnupZ « InternalElement
PLC1 = Hame Group2
=1 GUIDE00
InternalElement (1)
:| = Hame = RefBaseSystemUnitPath
1 PLCA GUIDd
RoleRequirements
L L :' = RefBaseRoleClassPath AutomationhLBaseRoleClassLiblAutomationtLBazeRoleiGroup
a) Hierarchy b) Grid view

Figure A.16 — AML Group example
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=InstanceHierarchy Mame="GroupExample"=

=InternalElement Mame="Station” I[D="GUID100"=

=IrternalElemernt Mame="Conveyar!" ID="GUIC1 "=

=InternalElement Mame="Conveyor2" I[D="GUID2"=

=lnternalElement Mame="Rokat1" ID="CGUID3"=

=lnternalElement Mame="PLC1" ID="GUID3" =

=IrternalElement=

=IrternalElzment Mame="Group1" ID="GUID200"=

=InternalElement Mame="Conveyor1" RefBaseSystemlnitP ath="G0UIC" "=

=InternalElement Mame="Conveyor2" RefBaseSystemlnitPath="CGUID2" =

=RoleRequirements RefBazeRoleClazsPath="AutomsationkLBazeRoleClazsLib/AutomationMLBas eRole/Group=
=rternzlElement=

=IrternalElement Mame="Group2" ID="CGUID300"=

| clnternalElemert Mame="PLC1" RefBaseSystemUnitPath="GUID4" =

=RoleRequirements RefBaseRoleClazsPath="AutomstiontLBaseRoleClassLib/AutomationtLBazeRole/Group"/=
=internalElement=

=NnstanceHierarchy =

Figure A.17 — XML text for the AML Group example

A.2.43 Combination of the Group and Facet concept

Figure A.18 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.

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 iden-
tifying all groups with an association to a “PLCFacet” and then perform the code generation
evaluating the referenced objects.
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| InstanceHierarchy |

—>| Conveyor1

Attribute A
Attribute B

Interface X
Interface Y
PLCFacet
Attribute A

Interface X

HMFacet
Attribute B

Interface Y

“H“HIIII

->| Conveyor2

Attribute A
Attribute B

Interface Y
PLCFacet
Attribute A

Interface X

HMIFacet
Attribute B

=3
@
=t
o
Q
)
II II |

Interface Y

—>| Group

-Pl AssociatedFacet = ,PLCFacet”

Conveyor1

Conveyor2

Gro

(=

p2
->| AssociatedFacet = ,HMIFacet”

Conveyor2

Figure A.18 — Combination of the Facet and Group concept

Figure A.19 shows the corresponding XML text related to the example shown in
Figure A.18.
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=lnstanceHierarchy Mame="FacetGroupCambination™=

=InternalElement Mame="Conveyor!" ID="GUIC "=

=attribute Mame="24""-

=attribute Mame="B8"r-

=Externalrterface Mame="x"f-

=Externalirterface Mame="4"\=

zlrternalElenent Mame="PLCFacet" ID="GLID2"=

=&ftribute Mame="4""=

=Externalirterface Mame="x"f=

=RoleRequirements RefBaseRoleClassPath="2tomationMLBazeRoleClazsLibiAutomationbLBazeRoleFacet" /-
=irternalElement:=

zlrternalElement Mame="HWIFacet" ID="GLID3"=

=&ttribute Mame="B"/=

=Externalirterface Mame="""\=

=RoleReguirement s RefBaseRoleClazsPath="AutomationMLBazeRoleClazsLibiAutamstionMLBas eRoleFacet =
=irternalElement=

=RaoleRequirements RefBazeRaleClassPath="AutomationMLBazeRoleClaszLibsAutomationMLBazeRole/Resource' /=
=NriternalElemernt=

=lrternalElement Mame="Canveyar2" ID="GUID4"=

=attribute Mame="2a"/=

=attribute Mame="B"r=

=Externalirterface Mame="H"/=

=Externalirterface Mame="4"f=

zlrternalElement Mame="PLCFacet" ID="GLID3"=

=&ttribute Mame="4""=

=Externalirterface Mame=":""=

=RoleReguirement s RefBaseRoleClazsPath="AutomationMLBazeRoleClazsLibiAutamstionMLBas eRoleFacet =
=irternalElement=

=lrternalElement Mame="HMIFacet" ID="GUIDE"=

=Attribute Mame="B"i=

=Externallrterface Mame="v"f=

=RoleRequirements RefBazeRoleClazsPath="AutomationhMLBazeRoleClazsLib/AutamationhMLBazeRaleFacet" =
=irternalElement=

=RoleReqguirements RefBazeRoleClazzPath="2AutomationMLBaseRoleClassLibliutomationtLBaszeRole Re source' /=
=irternalElement:=

=IrternalElement Mame="Group” ID="GUID7"=

=InternalElement Mame="Grougp1" ID="GUIDS">

=Attribute Mame="AccociatedFacet"=

i =valus=PLCFacet=rvaluss

=iattributes

=IrternalElement Mame="Canveyor!" RefBazeSystemUnitPath="GUID1 "=

=InternalElement Mame="Conveyor2" RefBaseSystemUnitPath="GUID2"!=

=RoleReguirement s RefBaseRoleClazsPath="AutomationMLBazeRoleClassLibsAutomationMLBaz eRole i Group!' =
=irternalElement=

=InternalElement Mame="Group2" ID="GUID3"-

=Attribute Mame="AccociatedFacet"=

i =valuesHMIFacet=rvalue=

=iattributes

=IrternalElement Mame="Canveyor!" RefBazeSystemUnitPath="GUID1 "=

=InternalElement Mame="Conveyor2" RefBaseSystemUnitPath="GUID2"!=

=RoleReguirement s RefBaseRoleClazsPath="AutomationMLBazeRoleClassLibsAutomationMLBaz eRole i Group!' =
=irternalElement=

=RaoleReqguirements RefBazeRaleClaszsPath="AutomationMLBaseRoleClaszLibsAutomationMLBaseRolefGroup"s=
=NriternalElemernt=

=instanceHierarchy=

Figure A.19 — XML text view for the combined Facet-Group example
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A.2.4.4 Automatic generation of HMI using the Group and Facet concept

HMI template B

Based on the given example, it is
assumed that the conveyor’s v I:I
attribute “B” represents an HMI

template visualizing the variable “Y”.
Figure A.20 illustrates this generic
HMI template of a conveyor.

Figure A.20 — Generic HMI template “B” visualizing
a process variable “Y” of a conveyor

Based on the concrete conveyor HMI result
instances, an engineering algorithm
is enabled to identify that the AML
object “Group2” is associated to the Convey0f1-Y|:|
HMI Facet. Here, it identifies that the
instances “Conveyor1” and “Con-
veyor2” are part of the HMI. The Conveyor2.Y|:|
algorithm can extract the HMI rele-
vant information of each of both con-
veyors, can identify the correspond-
ing HMI template and can associate Figure A.21 — Generated HMI result “B” visualizing

the correct signals to be visualized.  poth conveyors with individual process variables
Figure A.21 represents the resulting

HMI.

A.2.5 PropertySet concept
A.2.5.1 Concept description

A PropertySet acts as an attribute taxonomy, a structured dictionary. It is modelled as a role
class containing predefined attributes describing properties of a certain scope and is derived
from the standard role class “PropertySet” (see 6.4.13). It comprises a list of syntactically and
semantically agreed attributes. Property-sets are collected in role class libraries.

AML objects can be associated to one or several property-sets. For each property-set, a
separate child object of type CAEX InternalElement should be created and assigned to the
corresponding PropertySet class by means of its RoleRequirements definition. Multiple pro-
perty-sets can be associated by means of multiple child InternalElements of the correspond-
ing AML object.

The CAEX mapping object allows the mapping of the proprietary attributes of the AML object
with semantically predefined attributes of the PropertySet. This allows importer software to
automatically interpret these attributes and to map them to target tool specific attributes. This
simplifies the automatic data exchange across different tools.

A predefined AML library of property-sets can be specified. Normative provisions are
described in 8.5.

A.2.5.2 Example

As an example, the layout of an assembly line with a collection of assembly stations (see
Figure A.22) is transferred by means of AML. The assembly station is composed of different
areas, one for the transport of material, one for the storage of material and one for the as-
sembly, as shown below. The source engineering tool defines these areas with user-defined
attributes, assigned to the object, representing the station.
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Driving lane

Material zone
-

Assembly area

Figure A.22 — PropertySet example

Figure A.23 illustrates the corresponding AML model. The left side of the figure depicts the
instance hierarchy for Station1 modelling the three areas. Each of the areas has a user-de-
fined set of attributes and a reference to the PropertySet “Area”. The corresponding XML text

is shown in Figure A.24.

Userdefined
attributes of Station 1

materialarea_length
materialarea_width
transportarea_width

Instance hierarchy transportarea_length

PropertySet role library

assemblyarea_width
4 Example InstanceHisrarchy

assemblyarea_length €

4 AgsemblyLine {Class: Rale:

4 Class: Ro
L Assemblyarea {Class: Role: fArea)
4 (3% MappingOhject
M| AttributeNamefapping: assemblyarsa_width
NN AttributeNameMapping: sssemblyarsa_length
4 ||E| taterialarea {Class: Roler Srea)
4 3% MappingObject
M| AttributeNametlapping: materialarea_length
[N AuributeNameMapping: materalarea_width
4 |IE | Transportar=a {Class: Role: Areal
1285 MappingCObject
ANM| AttributeNamefdapping: transportanea_widih
NN AttributeNameh/apping: transportarea_length

Mapping between user defined
attribute and standard attribute

4 Q| ExampleRoleClassLib
a [Roke| GeometricData {Class: Propertyset}
Length {Class: GeometricData}
Rote| Point {Class: GeometricData)
Roit| Angle {Class: GeometricData)
4 [Roief Deformation {Class: GeometricData)

Standardized
| | attributes of the
] PropertySet "Area"

P Length

—P Width

Figure A.23 — PropertySet example



BS EN 62714-1:2014
IEC 62714-1:2014 © |IEC 2014 - 67 -

<InstanceHierarchy Name="Example InstanceHierarchy">
<InternalElement Name="AssemblyLine" |D="{8b2510b4-7fc5-4f54-9d09-a3197a062604}">
<InternalElement Name="Station1" ID="{54500138-c6a1-47c8-80c9-bee35662563c}">
<Attribute Name="materialarea_length" />
<Attribute Name="materialarea_width" />
<Attribute 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¢c8-b42f-4714824dd05c}">
<RoleRequirements RefBaseRoleClassPath="ExampleRoleClassLib/GeometricData/Area" />
<MappingObject>
<AttributeNameMapping SystemUnitAttributeName="assemblyarea_width" RoleAttributeName="Width" />
<AttributeNameMapping SystemUnitAttributeName="assemblyarea_length" RoleAttributeName="Length" />
</MappingObject>
</InternalElement>
<InternalElement Name="Materialarea" |D="{668360af-d108-4b60-be53-ddb262bc470e}">
<RoleRequirements RefBaseRoleClassPath="ExampleRoleClassLib/GeometricData/Area" />
<MappingObject>
<AttributeNameMapping SystemUnitAttributeName="materialarea_length" RoleAttributeName="Length" />
<AttributeNameMapping SystemUnitAttributeName="materialarea_width" RoleAttributeName="Width" />
</MappingObject>
</InternalElement>
<InternalElement Name="Transportarea" |D="{19418967-cd7c-46ea-adea-81aa52f6b685}">
<RoleRequirements RefBaseRoleClassPath="ExampleRoleClassLib/GeometricData/Area" />
<MappingObject>
<AttributeNameMapping SystemUnitAttributeName="transportarea_width" RoleAttributeName="Width" />
<AttributeNameMapping SystemUnitAttributeName="transportarea_length" RoleAttributeName="Length" />
</MappingObject>
</InternalElement>
</InternalElement>
</InternalElement>
</InstanceHierarchy>

Figure A.24 — XML text for the instance hierarchy

The right side of Figure A.23 illustrates a sample AML PropertySet library. This AML
RoleClass library contains the RoleClass “GeometricData”, which is derived from the Base-
RoleClass “PropertySet”. The RoleClass “GeometricData” itself has additional derivations,
which define some basic geometric properties. The RoleClass named “Area” defines the
attributes “Length” and “Width” as attributes of Type “double” and Unit “m [metre]”. The XML
text in Figure A.25 shows the definitions of the attributes of these PropertySets.



BS EN 62714-1:2014
- 68 - IEC 62714-1:2014 © |IEC 2014

- <RoleClass Name="GeometricData"
RefBaseClassPath="AutomationMLBaseRoleClassLib/AutomationMLBaseRole/PropertySet
- <RoleClass Name="Length"
RefBaseClassPath="ExampleRoleClasslLib/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>
- <RoleClass Name="Angle"
RefBaseClassPath="ExampleRoleClassLib/GeometricData">
<Attribute Name="angleValue" AttributeDataType="xs:double"
Unit="rad" />
</RoleClass>
- <RoleClass 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="ExampleRoleClassLib/GeometricData/Deformation">
<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>
- <RoleClass Name="Area"
RefBaseClassPath="ExampleRoleClasslLib/GeometricData">
<Attribute Name="Length" AttributeDataType="xs:double" Unit="m" />
<Attribute Name="Width" AttributeDataType="xs:double" Unit="m" />
</RoleClass>
- <RoleClass 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" />
</RoleClass>
</RoleClass>

Figure A.25 — PropertySet example AML library as XML code

With the use of PropertySets the exporting tool can store user-defined objects with user-de-
fined attributes and explain the semantic of the user-defined attributes by means of mappings.
This supports the automatic interpretation of those attributes. As a result, a target engineering
tool could interpret the data and can perform unit-conversions to the required units of the
PropertySet attributes.

A.2.6 Process-Product-Resource concept
A.2.6.1 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.

e 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.

e 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 “con-
veyor®. A “press” could create “scrap cubes®. And a “welding” process can “weld” two “metals”
together.

Interface
Link
Product components Process
(car bodies, motors,
drives, chassis) ‘I || Resource
sy Product
PRODUCT @ Process direction
PPRConnector
X 3%,
o\
& XN
of 7,
S %o O,
‘00'830 \080
N
Q.o 4

-~ R process executes in resource

PPRConnectorc bPPRConnector
PROCESS RESOURCE
Production process
(assembly, welding, Resource

(plant, cell, worker,

measurement, pouring) N
machine, robot)

Figure A.26 — Base elements of the Product-Process-Resource concept

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 5.6.6). Thus, resources can be
linked to products which they can manipulate.
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SN Ik AutomationMLInterfaceClasslib

= =0 AutomationMLBaselnterface { Class: }
=0 Order { Class: AutomationMLBaselnterface}
~2 PortConnector { Class: AutomationMLBaselnterface}
-0 InterlockingConnector { Class: AutomationMLBaseInterface}
| =5 PPRConnector { Class: AutomationMLBaselnterface}|

Figure A.27 — PPRConnector interface

A.2.6.2 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.

H Product drain

H Product source
Process

Resource

™~
N Product
@

0
[) . A <
. SS!

" = <l

Process direction

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

In AML, the Process-Product—-Resource-concept is modelled by means of the CAEX role con-
cept (see |EC 62424:2008, A.2.9) and relations between the elements (see 5.6.6). The sets of
elements with assigned roles “Resource”, “Product” or “Process” are pairwise 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).
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4 | AutomationMLBaseRoleClassLib
4 [Role| AutomationMLBaseRole
Role] Group
Role| Facet
4 [Role| Port
<> ConnectionPoint
Role| Resource
Role| Product
Role| Process
4 [Role| Structure
Role| ProductStructure
Role| ProcessStructure
Role| ResourceStructure
Role| PropertySet

Figure A.29 — AML roles required for
the Process-Product-Resource concept

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).

/\ | Process |
Resource
C1: —| Transport1: Process |
Resource

—| Turn1: Process |
7/1'1'\
Resource

C2:
Resource

Car with wheels1:
Product

Car without
wheels1: Product

Wheels1:
Product

—| Transport2: Process |

—| Assemble1: Process |

7/!!3\ —| Transport3: Process |
Resource

Figure A.30 — Elements of the example

Each element in the example has a PPRConnector interface. The complete links of the exam-
ple are represented in Figure A.31. The solid lines represent links from resources to pro-
cesses, the dotted lines links from processes to products and the dashed lines are links be-
tween resources and products. This reveals the complexity. Thus, redundant connections can
be omitted.
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Transport1:
Process

Cl: N O=—=- — - _ _

Resource
Turn1 e
Process = e

—————— ."“’
- R
TN N<O—= -~ T—
g I "

Rocource Assemble1: " - P

Process

Resource L, T T==- —_ -
P === o Car with wheels1:
PR e = Product

Transport2: Process (P1)
Process
Resource (R)

Product (P2)

? PPRConnector

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

Resource

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”
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 pro-
cesses (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.
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Transport1:
Process Process (P1)

Resource (R)
C1: Product (P2)
Resource S N

Tarn- \\ ? PPRConnector
Process \\ InternalLink (RP1)
N = = = InternalLink (RP2)
; D e InternalLink (P1P2)
TT1: - N
Resource ~ AN
~ ~ \
~ ~ \\
~ ~ ~ N\
~ N
Assemble1: So - S N
Process
RS \ Car without
- : wheels1: Product
RBA: =-Z7° e
Resource S~ T Tt~ -__ Wheels1:
=~y Product
y\
Transport2: L7 T~~~
Process .7 =~ Car with wheels1:
L O
- - Product
’ -
-, -
4 -
C2:
Resource
Transport3:
Process

Figure A.32 - Links of the resource centric view on the example

Figure A.33 illustrates the AML object tree including a highlighted link between the conveyor
“C1” and the process “Transport1“.
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= [IH]| Example_InstanceHierarchy
=l [IE | Example_Plant { Class: Role: Cell}
=l [IE | Resources { Class: Role: Resource}
I [IE| C1 {Class: Role: Resource}
-2 PPR { Class: PPRConnector} ---------------- :
= E TT1 {Class: Role: Resource}
-2 PPR { Class: PPRConnector}
=l @ RB1 { Class: Role: Resource}
<2 PPR { Class: PPRConnector}
=) E C2 { Class: Role: Resource}
-2 PPR { Class: PPRConnector}
[= [IE | Processes { Class: Role: Process}
Transportl { Class: Role: Process}
-2 PPR { Class: PPRConnector} ---------------- :
=l E Turnl { Class: Role: Process}
<2 PPR { Class: PPRConnector}
B E Transport2 { Class: Role: Process}
-2 PPR { Class: PPRConnector}
= @ Assemblel {Class: Role: Process}
-3 PPR {Class: PPRConnactor}
= E Transport3 { Class: Role: Process}
<2 PPR { Class: PPRConnector}
= |IE | Products { Class: Role: Product}
Car without wheelsi { Class: Role: Product}
-2 PPR { Class: PPRConnector}
= E Wheelsl {Class: Role: Product}
-2 PPR { Class: PPRConnector}
= E Car with wheels1 { Class: Role: Product}
-2 PPR { Class: PPRConnector}

Figure A.33 — InstanceHierarchy of the example in AML

The corresponding XML model is depicted in Figure A.34. On the first level of the example,
there are the three basic elements: “Resources”, “Processes” and “Products” modelled as
CAEX InternalElement.
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k

Beneath the object “Resources”, there are the four components of the example: the convey-
ors, the turntable and the robot. They are of type InternalElement as well. They possess an
Externallnterface PPRConnector and assign the role class “Resource”. The processes and
products have an interface and a role assignment as well. To link the elements within the
example, the InternallLinks are usually placed on the same level as the most top basic ele-

InternalElement

Figure A.34 — InternalElements of the example

- 75—
Hame Example_Plant
ID¥ GUID
InternalElement (2]
= Hame =D

1 Resources  (GUID2

2 |Proceszes  (GUIDY

3 Products GUID1 3

{} InternalElement

Y

]

]

InternalElement (4
= Hame
1
21N
3 RB1
4 C2
InternalElement (=)
= Hame
1 [Tranzspol
2 Turml
3 Transport2
4 Aszemble
5 Transport3
InternalElement (2
= Hame
1 Car without
wheels1
2 Wheels1

3 Car with
wheels1

ment. The links in XML are depicted as in Figure A.35.

k

InternalLlink (12

= Hame
1 C1_T1 GUIDEPPR
2 TT1_Tul GUID4.PPR
3 RB1_A1 GUIDS:PPR
4 C2 T2 GUIDE:PPR
5 C2 T3 GUIDE:PPR
6 O _Cwdiny GUID3:PPR
T TT1 _Cwand GUIDEG:PPR
8§ RB1_Cwan  GUIDS:PPR
% RB1_A ZUIDS:PPR
10 RB1_Cw GUIDS:PPR
11 C2_ T GUIDE:PPR
12 C2_ 00 ZUIDE:PPR

Figure A.35 — InternalLinks of the example

= RefPartnerSideA

GUIDEPPR

GUIDIPPR

GUIC1:PPR
GUIC 0 PPR
GUIC 2 PPR
ZUIC 4: PPR
GUIC 4: PPR
GUICH 4: PPR:
GUID S PPR
GUIC 6: PPR
GUICH 4: PPR:
UID 6: PPR

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

= 1D
GUIDS
U4
GUIDS
GUIDE

= 1D
GUIDE
GUIDS
D10
D
D2

=1n
LD 4

UL S
GUD1E

= RefPartnerSideB
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<InstanceHierarchy Marme="Example_InstanceHierarchy"=

<InternalElement MNarme="Example_Plant" [D="GUID1">

<InternalElement MName="Resources" ID="GUID2"=

ZInternalElement Marme="C1" ID="GUID3"=

i <Externalinterface Mame="PPR" RefBaseClassPath="AutomationMLinterfaceClassLib/ . /PPRConnector's>
<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Resource"f=
</InternalElerment:=

<InternalElement Marme="TT1" ID="GUID4"=

<Euternalinterface Name="PPR" RefBaseClassPath="AutomationMLinterfaceClassLib/. . /PPRConnector/=
<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Resource"f=
</InternalElerment:=

<InternalElement Mame="RE1" ID="GUID5">

<Euternalinterface Name="PPR" RefBaseClassPath="AutomationMLinterfaceClassLib/. . /PPRConnector/=
i <RaoleRequirements RefBaseRoleClassPath="AutomationtMLBaseRaleClassLib/. /Resource"/>
</InternalElerment:=

ZInternalElement Mame="C2" ID="GUIDE">

<Euternalinterface Name="PPR" RefBaseClassPath="AutomationMLinterfaceClassLib/. . /PPRConnector/=
<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Resource"f=
</InternalElerment:=

<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Resource"f=
</InternalElerment:=

<InternalElement MName="Processes" ID="GUID7"=

<InternalElerment Name="Transport1" ID="GUIDG"=

<Externallnterface Mame="PPR" RefBaseClassPath="AutormationMLinterfaceClassLib/. . /PPRConnector/=
<RoleRequirerments RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Process"/=
</InternalElerment:=

<InternalElement Marme="Turn1" ID="GIDI"=

i <Externalinterface Mame="PPR" RefBaseClassPath="AutomationMLinterfaceClassLib/ . /PPRConnector's>
<RoleRequirerments RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Process"/=
</InternalElerment:=

<InternalElement Name="Transport2" ID="GUID10">

i <Externalinterface Mame="PPR" RefBaseClassPath="AutomationMLinterfaceClassLib/ . /PPRConnector's>
<RoleRequirerments RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Process"/=
</InternalElerment:=

<InternalElement MNarme="Assemble1" ID="GUID11"=

<Euternalinterface Name="PPR" RefBaseClassPath="AutomationMLinterfaceClassLib/. . /PPRConnector/=
i <RaoleRequirements RefBaseRoleClassPath="AutomationtMLBaseRaleClassLib/. /Process"/=
</InternalElerment:=

<InternalElement Name="Transport3" ID="GUID1Z">

<Euternalinterface Name="PPR" RefBaseClassPath="AutomationMLinterfaceClassLib/. . /PPRConnector/=
<RoleRequirerments RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Process"/=
</InternalElerment:=

<RoleRequirerments RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Process"/=
</InternalElerment:=

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

ZInternalElerment Mame="Car without wheels1" [D="GUID14"=

| «Extemalinterface Name="PPR" RefBaseClassPath="AutomationMLinterfaceClassLib/ . /PPRConnector's>
i <RaoleRequirements RefBaseRoleClassPath="AutomationtMLBaseRaleClassLib/. /Product"/>
</InternalElerment=

ZInternalElement Mame="¥Wheels1" [D="GUID15">

! <Exterallntetface Mame="PPR" RefBaseClassPath="AutomationMLinterfaceClassLib/.. /PPRConnector'/s
i <RaoleRequirements RefBaseRoleClassPath="AutomationtMLBaseRaleClassLib/. /Product"/>
</InternalElerment=

<InternalElerment Mame="Car with wheels1" ID="GUID16">

! <Exterallntetface Mame="PPR" RefBaseClassPath="AutomationMLinterfaceClassLib/.. /PPRConnector'/s
i <RaoleRequirements RefBaseRoleClassPath="AutomationtMLBaseRaleClassLib/. /Product"/>
</InternalElerment=

<RoleRequirerments RefBaseRoleClassPath="AutomationMLBaseRoleClassLibs. . /Product"f=
</InternalElerment=

<Internallink Mame="C1_T1" RefPartnerSideA="GUID3:PPR" RefPartnerSideB="GUIDS: PPR" =

<Internallink Mame="TT1_Tu1" RefPartnerSideA="GUID4:PPR" RefPartnerSideB="GUIDI:PPR"/>

<Internallink Mame="RB1_A1" RefPartnerSideA="GUID5:PPR" RefPartnerSideB="GUID11:PPR"/>

<Internallink Mame="C2_T2" RefPartnerSideA="GUIDE: PPR" RefPartnerSideB="GUID10:PPR" =

<Internallink Mame="C2_T3" RefPartnerSideA="GUIDE: PPR" RefPartnerSideB="GUID1Z:PPR" =

<Internallink Mame="C1_CwW1" RefPartnerSideA="GUID3:PPR" RefPartnersideB="GUID14:PPR"/>
<Internallink Mame="TT1_Cw\W1" RefPartnerSideA="GUID4:PPR" RefPartnerSideB="GUID14:PPR"/>
<Internallink Mame="RB1_Cw\W1" RefParnerSideA="GUIDS:PPR" RefPartnerSideB="GUID14:PPR"/=
<Internallink Mame="RB1_W1" RefPartnerSideA="GUIDS:PPR" RefPartnerSideB="GUID15:PPR"/=

<Internallink Marme="RB1_CW1" RefPartnerSideA="GUIDS: PPR" RefFartnerSideB="GUID16:PPR"/>
<Internallink Mame="C2_CwW1" RefPartnerSideA="GUIDE:PPR" RefPartnersideB="GUID14:PPR" >
ZInternallink Mame="C2_CW1" RefPartnerSideA="GUIDE:PPR" RefFartnerSideB="GUID16:PPR"/>
<RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLibl. /Cell"/=

</InternalElement=

</InstanceHierarchy=

Figure A.36 — InstanceHierarchy of the example in XML

A.2.7 Support of multiple roles

In addition to |JEC 62424:2008, A.2.9, AML defines how to specify multiple role support for an
object instance. Multiple roles are of interest, if an object can have multiple functionalities. An
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example is a multi-functional device that is a scanner, a printer or a fax device at the same
time. Provisions regarding multiple roles are specified in 8.5.

Figure A.37 gives an example where the object “MultiDevice01” has three attributes “Fax-
BoudRate”, “PrintSpeed” and “FaxSpeed” and two interfaces “PowerSupply” and “USB”. The
object “MultiDevice01” supports three roles “Printer”, “Fax” and “Scanner”. The role referen-
ced with the tag “RefBaseRoleClassPath” of the corresponding RoleRequirements element
optionally represents the main role. Figure A.38 presents the corresponding XML code.

Attributes and interfaces belonging to the object “MultiDevice01” should be mapped to the
attributes and interfaces of all three associated roles. This is done by means of the CAEX
MappingObject according to |[EC 62424:2008, A.2.10, which provides information about which
role-attribute/interface is associated to which instance attribute/interface. In order to distin-
guish the attributes of the multiple roles (which may have the same name), the role name
should be included into the mapping definition — except the main role specified by “Ref-
BaseRoleClassPath”. Figure A.37 presents a corresponding example of how to specify
required attributes and interfaces and how to map them against the instance attributes and
interfaces.

]

InstanceHierarchy
= Name multipleRolesSupport
4 InternalElement
Name MuftiDevicel1

nm

] GUID1
InternalElement
= Name DO
= ID GuID2
| Attribute (2

= Name
1 FaxBoudRate
2 PrintSpeed
| 3 ScanSpeed
Externalinterface (2

3

= Hame
1 PowerSupply
2 USB
4 SupportedRoleClass (2
= RefRoleClassPath
1 UserdefinedRoleClassLib/Printer
2 UserdefinedRoleClassLib/Fax
3 UserdefinedRoleClassLib/Scanner

]

RoleRequirements
= RefBaseRoleClassPath UserdefinedRoleClassLib/Printer

& Attribute (2
= Hame {3} Value
1 |Speed 20
2 Fax.Speed 54
| L 3 Scanner.Speed 1

.3

MappingObject
4 AttributeNameMapping (2
= RoleAttributeName = SystemUnitAttributeName

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

k

InterfaceNameMapping (1
= RolelnterfaceName = SystemUnitinterfaceName

1 |Power PowerSupply
Figure A.37 — Example of a user-defined instance supporting multiple roles

Figure A.38 shows the AML representation of this structure.
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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"/>
<RoleRequirements RefBaseRoleClassPath="UserdefinedRoleClassLib/Printer">
=<Attribute Name="Speed">
<Value>20</Value>
</Attribute>
<Attribute Name="Fax.Speed">
<Value=54</Value>
</Attribute=
<Attribute Name="Scanner.Speed">
<Value=1</Value>
</Aftribute>
</RoleRequirements>
<MappingObject>
<AttributeNameMapping RoleAttributeName="Speed" SystemUnitAttributeName="PrintSpeed"/>
=AttributeNameMapping RoleAttributeName="Fax.Speed" SystemUnitAttributeName="FaxBoudRate"/>
<AttributeNameMapping RoleAttributeName="Scanner.Speed" SystemUnitAttributeName="ScanSpeed"/>
<InterfaceNameMapping RolelnterfaceName="Power" SystemUnitinterfaceName="PowerSupply"/>
</MappingObject>
</InternalElement=>
</InternalElement=>

Figure A.38 — XML text of the AML representation of multiple role support

Figure A.39 and Figure A.40 show the corresponding AML role class library as well as its XML
representation.

]

RoleClassLib
= Hame UserdefinedRoleClazsLib
4 RoleClass
= Hame Printer
RefBaseClassPath AutomationMLRoleClassLib/AutomationMLBazeRole

Attribute (1)
= Name
1 Speed

Externalinterface (1)

= Hame
_ 1 Power
4 RoleClass
= Name Fax
= RefBaseClassPath AutomationWMLRoleClassLlin/4autemationMLBaseRole
Attribute (1)
:| = Hame
_ 1 Speed
4 RoleClass
= Hame Scanner
= RefBaseClassPath AutomationMLRoleClassLib/AutomationMLBaseRole
Attribute (1)
:| = Hame
1 | 1 Speed

Figure A.39 — AML Role class library corresponding
to the multiple role definition example
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<RoleClassLib Name="UserdefinedRoleClassLib">
<RoleClass Name="Printer" RefBaseClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole">
<Aftribute Name="Speed"/>
<Externallnterface Name="Power"/>
</RoleClass=
<RoleClass Name="Fax" RefBaseClassPath="AutomationMLRoleClassLib/AutomationMLBaseRale">
<Attribute Name="Speed"/>
</RoleClass=>
<RoleClass Name="Scanner" RefBaseClassPath="AutomationMLRoleClassLib/AutomationMLBaseRole">
<Attribute Name="Speed"/>
</RoleClass>
</RoleClassLib>

Figure A.40 — XML text of the AML role class library
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Annex B
(informative)

XML Representation of AML Libraries

B.1 AutomationMLBaseRoleClassLib

<?xml version="1.0" encoding="utf-8"?>
<CAEXFile xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemaLocation="CAEX ClassModel V2.15.xsd"
FileName="AutomationMLBaseRoleClassLib.aml" SchemaVersion="2.15">
<AdditionalInformation AutomationMLVersion="2.0" />
<AdditionalInformation>
<WriterHeader>
<WriterName>IEC SC65E WG 9</WriterName>
<WriterID>IEC SC65E WG 9</WriterID>
<WriterVendor>IEC</WriterVendor>
<WriterVendorURL>www.iec.ch</WriterVendorURL>
<WriterVersion>1.0</WriterVersion>
<WriterRelease>1.0.0</WriterRelease>
<LastWritingDateTime>2013-03-01</LastWritingDateTime>
<WriterProjectTitle>Automation Markup Language Standard
Libraries</WriterProjectTitle>
<WriterProjectID>Automation Markup Language Standard
Libraries</WriterProjectID>
</WriterHeader>
</AdditionalInformation>
<ExternalReference Path="../InterfaceClass
Libraries/AutomationMLInterfaceClassLib.aml"
Alias="AutomationMLInterfaceClassLib" />
<RoleClassLib Name="AutomationMLBaseRoleClassLib">
<Description>Automation Markup Language base role class
library</Description>
<Version>2.2.0</Version>
<RoleClass Name="AutomationMLBaseRole">
<RoleClass Name="Group" RefBaseClassPath="AutomationMLBaseRole">
<Attribute Name="AssociatedFacet" AttributeDataType="xs:string" />
</RoleClass>
<RoleClass Name="Facet" RefBaseClassPath="AutomationMLBaseRole" />
<RoleClass Name="Port" RefBaseClassPath="AutomationMLBaseRole">
<Attribute Name="Direction" AttributeDataType="xs:string" />
<Attribute Name="Cardinality">
<Attribute Name="MinOccur" AttributeDataType="xs:unsignedInt" />
<Attribute Name="MaxOccur" AttributeDataType="xs:unsignedInt" />
</Attribute>
<Attribute Name="Category" AttributeDataType="xs:string" />
<ExternalInterface Name="ConnectionPoint" ID="9942bd9%c-c19d-44e4-al97-
11b%edf264e7"
RefBaseClassPath="AutomationMLInterfaceClassLib@AutomationMLInterfaceC
lassLib/AutomationMLBaseInterface/PortConnector" />
</RoleClass>
<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="PropertySet" RefBaseClassPath="AutomationMLBaseRole" />
</RoleClass>
</RoleClassLib>
</CAEXFile>



BS EN 62714-1:2014
IEC 62714-1:2014 © |IEC 2014 - 81—

B.2 AutomationMLInterfaceClassLib

<?xml version="1.0" encoding="utf-8"?>
<CAEXFile xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemaLocation="CAEX ClassModel V2.15.xsd"
FileName="AutomationMLInterfaceClassLib.aml" SchemaVersion="2.15">
<AdditionalInformation AutomationMLVersion="2.0" />
<AdditionalInformation>
<WriterHeader>
<WriterName>IEC SC65E WG 9</WriterName>
<WriterID>IEC SC65E WG 9</WriterID>
<WriterVendor>IEC</WriterVendor>
<WriterVendorURL>www.iec.ch</WriterVendorURL>
<WriterVersion>1.0</WriterVersion>
<WriterRelease>1.0.0</WriterRelease>
<LastWritingDateTime>2013-03-01</LastWritingDateTime>
<WriterProjectTitle>Automation Markup Language Standard
Libraries</WriterProjectTitle>
<WriterProjectID>Automation Markup Language Standard
Libraries</WriterProjectID>
</WriterHeader>
</AdditionalInformation>
<InterfaceClassLib Name="AutomationMLInterfaceClassLib">
<Description>Standard Automation Markup Language Interface Class
Library</Description>
<Version>2.2.0</Version>
<InterfaceClass Name="AutomationMLBaseInterface">
<InterfaceClass Name="Order" RefBaseClassPath="AutomationMLBaselInterface">
<Attribute Name="Direction" AttributeDataType="xs:string" />
</InterfaceClass>
<InterfaceClass Name="PortConnector"
RefBaseClassPath="AutomationMLBaselInterface" />
<InterfaceClass Name="InterlockingConnector"
RefBaseClassPath="AutomationMLBaselInterface" />
<InterfaceClass Name="PPRConnector"
RefBaseClassPath="AutomationMLBaselInterface" />
<InterfaceClass Name="ExternalDataConnector"
RefBaseClassPath="AutomationMLBaseInterface">
<Attribute Name="refURI" AttributeDataType="xs:anyURI" />
<InterfaceClass Name="COLLADAInterface"
RefBaseClassPath="ExternalDataConnector" />
<InterfaceClass Name="PLCopenXMLInterface"
RefBaseClassPath="ExternalDataConnector" />
</InterfaceClass>
<InterfaceClass Name="Communication"
RefBaseClassPath="AutomationMLBaseInterface">
<InterfaceClass Name="SignallInterface" RefBaseClassPath="Communication"
/>
</InterfaceClass>
</InterfaceClass>
</InterfaceClassLib>
</CAEXFile>
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