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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governmental, in liaison with S0, also take part in the work. SO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Draft International Standards adopted by the technical committees are circulated to the member bodies
for voting. Publication as an International Standard requires approval by at least 75 % of the>member bodies
casting a vote.

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

Amendment 2 to ISO 15745-4:2003 was prepared by Technical Committee ASO/TC 184, Industrial automation
systems and integration, Subcommittee SC 5, Architecture, communications and integration frameworks
Amendment 2 to ISO 15745-4:2003 specifies profiles for Modbus TCP1), EtherCAT?2), and ETHERNET
Powerlink3), and, as such, adds to the number of technology-specific-elements and rules in ISO 15745-4 for
describing both communication network profiles and communicatiop<related aspects of device profiles, thus
further extending the Application Integration Framework in ISO #5745-1.

1) Modbus® and Modbus TCP™ are.the registered trademarks of Schneider Automation Inc. This information is given
for the convenience of users of ISO15745 and does not constitute an endorsement by ISO of the trademark holder or any
of its products. Compliance to IS©15745 does not require use of the trade name Modbus TCP or Modbus. Use of the
trademark Modbus TCP or Modbus requires permission of the trade name holder.

2) EtherCAT™ is the registered trademark of Beckhoff, Verl. This information is given for the convenience of users of
1ISO15745 and does pot.constitute an endorsement by ISO/IEC of the trademark holder or any of its products. Compliance]
to 1ISO15745 does_not-require use of the trade name EtherCAT™. Use of the trademark EtherCAT requires permission off
the trade name holder.

3) ETHERNETPowerlink™ is the registered trademark of ETHERNET Powerlink Standardization Group. Thig
informatiomis-given for the convenience of users of ISO15745 and does not constitute an endorsement by ISO/IEC of the
trademark “holder or any of its products. Compliance to 1ISO15745 does not require use of the trade name ETHERNET]
Powerlink™. Use of the trademark ETHERNET Powerlink requires permission of the trade name holder.
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Industrial automation systems and integration — Open systems
application integration framework —

Doyt A-
I dil*.

Reference description for Ethernet-based control systems

AMENDMENT 2: Profiles for Modbus TCP, EtherCAT and
ETHERNET Powerlink

Page 1, Clause 2
Add the following normative references:
"ISO 1000, S/ units and recommendations for the use of their multiples and of certain other units

ISO 3166-1, Codes for the representation of names of countries-and their subdivisions — Part 1: Country
codes

IEC/PAS 62030, Digital data communications for meastfement and control - Fieldbus for use in industria
control systems - Section 1: MODBUS® Application )Protocol Specification V1.1a - Section 2: Real-Time
Publish-Subscribe (RTPS) Wire Protocol Specification Version 1.0
IEC/PAS 62407, Real-time Ethernet control automation technology (EtherCATTM)
IEC/PAS 62408, Real-time Ethernet Poiwerlink (EPL)
RFC 1157 SNMP, Simple Network Management Protocol (SNMP) Management Frameworks"
Page 2, Clause 4
Add the following abbreviated-terms:
"DDXML Device'\Description eXtensible Markup Language
EPL ETHERNET Powerlink
FMMU Fieldbus Memory Management Unit

MiB Management Information Base

SNMP Simple Network Management Protocol (RFC 1157)"

Page 4, Table 1

Add a row with the entries "DDXML" under the "ProfileTechnology name" column and "Modbus TCP" under
the "Technology" column.
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Add a row with the entries "EtherCAT" under the "ProfileTechnology name" column and "EtherCAT" under the
"Technology" column.

Add a row with the entries "EPL" under the "ProfileTechnology name" column and "ETHERNET Powerlink"
under the "Technology" column.

D 5 2
II

age—4-Stbetatse
Add the following items to the list in the first paragraph:
'— Modbus TCP (see 6.5)

— EtherCAT (see 6.6)

— ETHERNET Powerlink (see 6.7)".

Page 18

Insert the following new subclauses 6.5, 6.6 and 6.7 after subclause 6.4 inserted|from Amendment 1 to
ISO 15745-4:2003, and before Annex A.

6.5 Modbus TCP
6.5.1 Device profile

6.5.1.1 General

Figure 20 shows the class structure of a Modbus TCP deviéé.profile.

’ DevigeProfile ‘

&

0.1 X -
—‘ Deviceldentity ‘
0.1 -

4¢ DeviceManager ‘
1.* - -
—' DeviceFunction ‘
0.* —

—‘ ApplicationProcess ‘

Figure 20 — Modbus TCP device profile class diagram

NOTE The Modbus TCP device profile class diagram shown in Figure 20 defines the main classes. These classes are
further decomposed and detailed in Annex E.

[The XML:schemas representing the Modbus TCP device profile template are defined in E.4.6. The template is
based on two parts:

— the DDXMI prnfilp header defined in E 3 _and

— the DDXML device profile defined in E.4.

6.5.1.2  Device identity

The Deviceldentity class contains attributes that are independent of the network, of the process and uniquely
identify the device.

2 © ISO 2007 — Al rights reserved
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Figure 21 shows the structure of the Modbus TCP Deviceldentity class.

’ Deviceldentity ‘

vendorName ‘

vendorID

o

BEETTTEELEEEEL

vendorText

deviceFamily ‘

productFamily ‘

productName ‘

productID ‘

productText ‘

orderNumber :[

versigh ‘

o

buildDate

—.specificationRevision ‘

instanceName ‘

Figure 21:<~Modbus TCP Deviceldentity class diagram

Further details are given in E,4.2;

6.5.1.3 Device manager

The DeviceManager class contains attributes and supports services that enable the monitoring of the device.
Communicationsspecific configuration data and mapping information is defined in the communication network
specific part strdctured according to the schema specified in E.5.

Figure 22 shows the structure of the Modbus TCP DeviceManager class.

| DeviceManager |

0. ?

| indicatorList |

0.1 ?

| LEDList |

Figure 22 — Modbus TCP DeviceManager class diagram

© IS0 2007 — All rights reserved 3
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Further details are given in E.4.3.

6.5.1.4 Device function

The DeviceFunction class describes the intrinsic function of a device in terms of its technology. It contains
network independent descriptions/definitions of the technological device functionality.

Figure 23 shows the structure of the Modbus TCP DeviceFunction class.

| DeviceFunction |

0..1 <> 0..1 0.1

| |
| capabilities | | picturesList | | dictionaryList |

0..1 0..1 tl 0..1 T 1..*?
|standardCompIianceList| | characteristicsList | | picture | | dictionary |

1.* 1.* <‘ 0..1 e ¢

|
| compliantWith | | characteristic | | category |
Q 1.

1

| characteristicContent | |characteristicName|

1 1 1

I g_labels |

Figure 23 — Modbus TCP DeviceFunction class diagram
Further details are given in E.4.4.
6.5.1.5 Application process
The ApplicationProcess class represents the set of services and parameters, which constitute the behaviour,
and the interfaces of the deyice in terms of the application, independent of the device technology and the

underlying communication networks and communication protocols.

Figure 24 shows the-structure of the Modbus TCP ApplicationProcess class.
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’ ApplicationProcess ‘

0..1 _
4‘ dataTypeList ‘
1 - :
—1 functionTypeList ‘

1
‘4 functioninstanceList ‘
1 )
—' parameterList ‘
0.1 ;
—4 parameterGroupList ‘

Figure 24 — Modbus TCP ApplicationProcess class diagram
Further details are given in E.4.5.

6.5.2 Communication network profile

6.5.2.1 General

Figure 25 shows the class structure of the Modbus TCP communication network profile. These classes are
further decomposed and detailed in Annex E.

CommNetworkProfile

0

0..1 1 1

NetworkManagement | | TransportLayers | | ApplicationLayers

Figure 25 — Modbus TCP communication network profile class diagram

The XML schemas representing the Modbus TCP communication network profile template are defined in
E.5.5. Like for the device profile, the template is also based on two parts:

— the DDXML (profile header defined in E.3, and

— the DDXML communication network profile defined in E.5.

6.5.2.2 ~Application layers

The Modbus TCP ApplicationLayers class represents the combined profiles for the upper 3 OSI layers of the
Modbus TCP communication network integration model.

Further details are given in E.5.2.

6.5.2.3  Transport layers

The Modbus TCP TransportLayers class represents the combined profiles for the lower 4 OSI layers of the
Modbus TCP communication network integration model.

Further details are given in E.5.3.

© ISO 2007 — Al rights reserved 5
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6.5.2.4  Network management

The Modbus TCP NetworkManagement class represents the network configuration and performance
adjustment capabilities of the Modbus TCP communication network integration model.

Further details are given in E.5.4.

6.6 EtherCAT
6.6.1 Device profile

6.6.1.1 General

Figure 26 shows the class structure of an EtherCAT device profile.

’ DeviceProfile ‘

0..1 . .
4‘ Deviceldentity ‘
0.1 ;

—4 DeviceManager ‘
1.* - -
—4 DeviceFunction ]
0.~ L

4‘ ApplicationRProeess ‘

Figure 26 — EtherCAT device profile class diagram

NOTE The EtherCAT device profile class diagram‘shown in Figure 26 defines the main classes. These classes are
further decomposed and detailed in Annex F.

[The XML schema representing the EtherCAT device profile template is defined in F.4.6. The template is
based on two parts:

— the EtherCAT profile headerdefined in F.3, and

— the EtherCAT device profile defined in F.4.

6.6.1.2  Device identity

The Deviceldentity class contains attributes that are independent of the network, of the process and uniquely
dentify the device.

Figure 27-shows the structure of the EtherCAT Deviceldentity class.
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—4 vendorName

0.1
—1 vendorID
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Figure 27 —EtherCAT Deviceldentity class diagram

Further details are given in F.4.2.

6.6.1.3 Device manager

The DeviceManager class contains attributes and supports services that enable the monitoring of the device.
Communication specifie configuration data and mapping information is defined in the communication network

0.1
—' vendorText

0.1 : .
—4 deviceFamily

0.1 -
—' productFamily

1
—1 productName

0.1
‘4 productID

0.1
—4 productText

0.*
—1 orderNumber

0.*
—4 version

0.1
‘4 buildDate

0.1
—' specificationRevision ‘

0.1 S
—4 instanceName

|

specific part structuredaccording to the schema specified in F.5.

Figure 28 shaws-the structure of the EtherCAT DeviceManager class.

DeviceManager ‘

0..1 - -
L‘ indicatorList ‘

0.1 K
L‘ LEDList ‘

Figure 28 — EtherCAT DeviceManager class diagram

Further details are given in F.4.3.
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6.6.1.4 Device function

The DeviceFunction class describes the intrinsic function of a device in terms of its technology. It contains
network independent descriptions/definitions of the technological device functionality.

Figure 29 shows the structure of the EtherCAT DeviceFunction class.

| DeviceFunction |

1
L capabilities |

1.*
—| characteristicsList |

L' ? category |

1.
4' characteristic |

1
—| characteristicName |

1.*
—| characteristicContent |
0.1 - : ?
—| standardCompliancelList |

1.
compliantWith |

0.1 . : ?
—| picturesList |

1. -
picture |

0.1 — ) !
—| dictionaryList |

g_labels

1.
dictionary |
1.7 )
\—{ file |

Figure 29 — EtherCAT DeviceFunction class diagram

Further detailSare given in F.4.4.

6.6.1.5«>Application process

The, ApplicationProcess class represents the set of services and parameters, which constitute the behaviour,

nd_ the interfaces of the device in terms of the npplir\nfinn, indnpnndnnf of the device fnr\hnnlngy and the

underlying communication networks and communication protocols.

Figure 30 shows the structure of the EtherCAT ApplicationProcess class.
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’ ApplicationProcess ‘

0..1 _
4‘ dataTypeList ‘
1 - .
—1 functionTypeList ‘

1
‘4 functioninstanceList ‘
1 :
—' parameterList ‘
0.1 ;
—4 parameterGroupList ‘

Figure 30 — EtherCAT ApplicationProcess class diagram

Further details are given in F.4.5.
6.6.2 Communication network profile

6.6.2.1 General

Figure 31 shows the class structure of the EtherCAT eommunication network profile. These classes are
further decomposed and detailed in Annex F.

© IS0 2007 — All rights reserved 9


https://standardsiso.com/api/?name=bf6e3a01729a9d651a1fd3b4cb39954b

ISO 15745-4:2003/Amd.2:2007(E)

’ CommNetworkProfile ‘

—J ApplicationLayers ‘
—11 CANopenObjectList ‘

CANopenObject

1..69335 L I

M CANopenSubObject ‘
0..255

T{ identity ‘

—' vendorID
0..1
0—1 deviceFamily

|

|
T‘ productID ‘
ﬁ version }
|

—' buildDate
0..1
74 specificationRevision

dommyUsage |

T‘ ummyUsage

p‘ dummy }
41¢ dynamicChannels ‘

% dynamicChiannel ‘

; g_simple ‘

1
4‘ TransportLayers 1

0.1
—1 NetworkManagéement ‘

‘1( generalFeatures ‘
T‘deviceCommissioning‘

Figure 31 =~ EtherCAT communication network profile class diagram

The XML schema repfesenting the EtherCAT communication network profile is defined in F.5.5.

6.6.2.2  Application layers

The EtherCAT ApplicationLayers class represents the combined profiles for the upper 3 OSI layers of the
EtherCAT.communication network integration model.

Further details are given in F.5.2.

6.6.2.3  Transport layers

The EtherCAT TransportLayers class represents the combined profiles for the lower 4 OSI layers of the
EtherCAT communication network integration model.

Further details are given in F.5.3.

10 © IS0 2007 — All rights reserved
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6.6.2.4  Network management

The EtherCAT NetworkManagement class represents the network configuration and performance adjustment
capabilities of the EtherCAT communication network integration model.

Further details are given in F.5.4.

6.7 ETHERNET Powerlink
6.7.1 Device profile

6.7.1.1  General

Figure 32 shows the class structure of an ETHERNET Powerlink device profile.

’ DeviceProfile ‘

0..1 . .
4‘ Deviceldentity ‘
0.1 -

—4 DeviceManager ‘
1.* ; .
—4 DeviceFUnetion ‘
0.x N

4‘ ApplieationProcess ‘

Figure 32 — ETHERNET ‘Powerlink device profile class diagram

NOTE The ETHERNET Powerlink device \profile class diagram shown in Figure 32 defines the main classes. These
classes are further decomposed and detajled’in Annex G.

The XML schema representing, the‘(ETHERNET Powerlink device profile template is defined in G.4.6. The
template is based on two parts:

— the EPL profile header defined in G.3, and

— the EPL device profile defined in G.4.

6.7.1.2  Device identity

The Deviceldentity class contains attributes that are independent of the network, of the process and uniquely
identify\the device.

Figure 33 shows the structure of the ETHERNET Powerlink Deviceldentity class.

© IS0 2007 — All rights reserved 11
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’ Deviceldentity ‘

1

—4 vendorName ‘
0..1

—4 vendorID ‘

0.1

4‘ vendorText ‘
0..1 ) :

—’ deviceFamily ‘
0.1 K

—' productFamily ‘

1

—’ productName ‘
0..1

‘4 productID ‘
0.1

—4 productText ‘
0.*

4‘ orderNumber ‘
0.* - ‘

—4 version
0..1 ;

—4 buildDate J
0.1 o N
—‘specmcatlonRewsmrﬂ

0..1 -
‘4 instanceName ‘

Figure 33 — ETHERNET Powserlink Deviceldentity class diagram

Further details are given in G.4.2.

6.7.1.3  Device manager

The DeviceManager class contadins ‘attributes and supports services that enable the monitoring of the device.
ICommunication specific configuration data and mapping information is defined in the communication network
specific part structured acgording to the schema specified in G.5.

Figure 34 shows the striicture of the ETHERNET Powerlink DeviceManager class.

’ DeviceManager ‘

0.1 - )
L indicatorList ‘
0.1 R
L‘ LEDList ‘

Figure 34 — ETHERNET Powerlink DeviceManager class diagram

Further details are given in G.4.3.
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6.7.1.4  Device function

The DeviceFunction class describes the intrinsic function of a device in terms of its technology. It contains
network independent descriptions/definitions of the technological device functionality.

Figure 35 shows the structure of the ETHERNET Powerlink DeviceFunction class.

’ DeviceFunction ‘

1
—' capabilities ‘

&

1.
—4 characteristicsList ‘

L{ ? category ‘

1.
‘4 characteristic ‘

1
—' characteristicName j

1.*
—' characteristic€ontent ‘
0.1 ) - ?
—4 standardCompliancelList ‘

1.
compliantWith ‘

0.1 ) B ?
4‘ picturesList J

1.* )
L‘ picture ‘
0.1 - - 1
4‘ dictionaryList ‘
g_labels
1. .
T—' dictionary ‘
1.* -
L e |

Figure 35 — ETHERNET Powerlink DeviceFunction class diagram

Furthér/details are given in G.4.4.

6.771.5 Application process

The ApplicationProcess class represents the set of services and parameters, which constitute the behaviour,

and the interfaces of the device in terms of the qpplir\nﬁnn, inrlnpnnrlnnf of the device fnr\hnnlngy and-th

underlying communication networks and communication protocols.

Figure 36 shows the structure of the ETHERNET Powerlink ApplicationProcess class.

© IS0 2007 — All rights reserved 13
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’ ApplicationProcess ‘

0..1 ,
4‘ dataTypeList ‘
1 - .
—’ functionTypeList ‘

1
‘4 functioninstanceList ‘
1 -
—' parameterList ‘
0.1 -
—4 parameterGrouplList ‘

Figure 36 — ETHERNET Powerlink ApplicationProcess class diagram

Further details are given in G.4.5.
6.7.2 Communication network profile

6.7.2.1  General

Figure 37 shows the class structure of the ETHERNET Powerlink communication network profile. These
classes are further decomposed and detailed in Annex G.

14 © ISO 2007 — All rights reserved
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CommNetworkProfile
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—11 CANopenObjectList ‘

CANopenObject

1.69935 1

]
L‘ CANopenSubObject ‘
0..255

identity

|

vendorID

o

deviceFamily

productID

version

buildDate

T‘ specificationRevision

|
|
|
|
|
|

dummyUsage

|

T

dummy

—11 dynamicChai

nnelé§ ‘

p‘ dynamicChannel ‘

g_simple

—14 PowerlinkGeneralFeatures

04' PowerlinkMNFeatures

o

PowerlinkCNFeatures

4‘ deviceCom
0..1

missioning

|
|
|
|

Figure 37 — ETHERNET Powerlink communication network profile class diagram

The XML-schema representing the ETHERNET Powerlin

6-7.2.2  Application layers

The E

Further details are given in G.5.2.

6.7.2.3  Transport layers

k communication network profile is defined in G.5.5.

The ETHERNET Powerlink TransportLayers class represents the combined profiles for the lower 4 OSI layers
of the ETHERNET Powerlink communication network integration model.

© 1SO 2007 — All rights reserved

15


https://standardsiso.com/api/?name=bf6e3a01729a9d651a1fd3b4cb39954b

ISO 15745-4:2003/Amd.2:2007(E)

Further details are given in G.5.3.

6.7.2.4  Network management

The ETHERNET Powerlink NetworkManagement class represents the network configuration and performance
adjustment capabilities of the ETHERNET Powerlink communication network integration model.

Further details are given in G.5.4.

16 © IS0 2007 — All rights reserved
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Page 125

Insert the following new Annex E, Annex F and Annex G after Annex D inserted from Amendment 1 to
ISO 15745-4:2003, and before the Bibliography.

Annex E
(normative)

Modbus TCP profile templates

E.1 Overview
Modbus TCP is an Ethernet based communication system specified in IEG/RAS 62030.

Modbus TCP uses the concept of the multi-profile container Jspecified in Amendment 1
to ISO 15745-4:2003 for XML profile files. Therefore, Modbus\FCP profile templates are based
on the alternate ISO15745ProfileContainer template specified imamendment 1% of ISO 15745-1.

Figure E.1 shows the structure of a Modbus TCP XML pfofile.

| ISO15745ProfileContainer |

1 ?

| ISO15745Profile |

i '§

| ProfiIeBodya | | ProfileHeader |

Two types of ProfileBody are used:
ProfileBody_Device_ModbusTCP or ProfileBody_CommunicationNetwork_ModbusTCP

a

Figure E.1 — Modbus TCP profile template

The ProfileTechnology name is DDXML (Device Description eXtensible Markup Language).

E2 General rules

E.2.1 Using unique IDs

An element can have the attribute uniquelD of type xsd:ID. The unique identifier therefore is forced to be
unique in the whole XML file. An element that references the unique identifier contains a named attribute of
type xsd:IDREF.

Unique identifiers may be generated in two ways. One possibility is to build a string out of the element name

and an up-counting number. A second way may be the concatenation of strings of parent elements. Both
methods guarantee the uniqueness of the string.

© IS0 2007 — All rights reserved 17
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E.2.2 Language support

E.2.2.1 General

Device profiles complying with the XML schema described in this annex need a support of different languages,
since tools are then able to use names out of the XML file in order to display them in their user interface.

[Communication parameters for example may be presenied in the user interface of a tool.

The language support is implemented via the label group g_labels. Each name of an element, which would
possibly be displayed and is therefore language dependent, is provided inside the schema as a g_labels
element. Optionally, a URI may be added as an attribute to the label element.

EXAMPLE

For a given parameter name:

— German: Baudrate

— English: Baud rate

— French: Vitesse de transmission

E.2.2.2 Element g_labels

The group g_labels supports the introduction of a label (name) and\a description in the context of the parent
element (see Figure E.2).

| g_labels |

(XOR} |{XOR}

; labelRef

| description |

Figure E.2 — Group g_labels

Every element, which needs’a name or a description, shall select one and only one of the three elements to
berform this task: the abel, the description and the labelRef element.

1) The label element allows storage of the identifying name and the descriptive text inside the XML file
itself The label element has the attributes given in Table E.1.

Table E.1 — Attributes of element label

Attribute Data type Use Description
rang Xsdtanguage required Canguage used for the name or the description
URI xsd:anyURI optional Optional link to further descriptive information

The element may appear n times, once for each language. For identifying the language, the lang
attribute is used.
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2) The description element allows storage of textual descriptions inside the XML file itself. The element
may appear several times, once for each language. The description element has the same attributes
as the label element.

3) The labelRef element allows storage of reference descriptive texts inside an external text resource
file.

The labelRef element provides a pointer via its attributes dictID and textID to a text entry .in\a
separate text source file. These text source files are referenced in the dictionary sub-elementscof.the]
DeviceFunction element. Text source files may be any files containing character sequences and
other information, for example figures.
The labelRef element also may appear n times, to allow references to several dictionary entries,
which contain links to files in different languages. The respective language is defined in the lang
attribute of the dictionary element.
The labelRef element contains the attributes given in Table E.2.
Table E.2 — Attributes of element labelRef
Attribute Data type Use Description
dictID xsd:IDREF required References a single/dictionary element inside the
dictionaryList ‘element; the dictionary element
contains a link to the external text source file
textID xsd:string optional Referenges a character sequence inside the
exterhal text source file by pattern matching
E.2.2.3 Language identifier

For the multi-language support each label \gets an attribute with the content of the language code. The
language code corresponds to the content-6fithe label element.

In order to verify which languages. are supported in the XML file, the attribute supportedLanguages in the
ProfileBody element lists the supperted languages.

E.2.2.4

The language identifierdlang consists of a combination of a language code (as defined in ISO 639-1) plus an
optional dash character plus an optional country code (as defined in ISO 3166-1). The attribute lang is an
attribute of the label element.

Some of the+wdlues for lang are given in Table E.3.

Attribute lang
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Table E.3 — Values of attribute lang

E.2.2.5 SupportedLangu

plus optional country codes.

EXAMPLE

E.2.2.6 URIs

an optional attribute URI.

Language value of lang
English (United States) en-us
German (Standard) de
Erench(Standard) fr
Spanish (Standard) es
Italian (Standard) It
Portuguese (Brazil) pt-br

ages attribute

The supportedLanguages attribute identifies supported

supportedLanguages="en-us de fr es”

E.3 ProfileHeader description

languages and consists of a list of language codes

EXAMPLE: This is used in the context of a vendor label, parameter label, or services label.

| ProfileHeader

10

|Profileldentification

| ProfileRevision

| ProfileName

| ProfileSource

T[]

| ProfileClassID

<]

||

ProfileDate

0.1

Additionallnformation |

0.1

1SO15745Reference |

IASInterfaceType |

A general mechanism allows of describing a URI in the context of a label element. The URI is implemented via

To facilitate the identification of a profile, the profile header of the device profile as well as the communication
network profile shall comply with the model shown in Figure E.3, which is directly inherited from ISO 15745-1.

Figure E.3 — Profile header class diagram

The ProfileHeader element is composed of the following elements:

20

the Profileldentification element identifies the current profile,

the ProfileRevision element identifies the current profile revision,
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— the ProfileName element contains a descriptive English name of the current profile. In case that more
than one ProfileBody element are present within a device profile, it is suggested that the value of the
ProfileName element should be the concatenation of the values of the productName elements inside the
respective Deviceldentity elements,

— the ProfileSource element identifies the validator of the current profile,

— the ProfileClassID element identifies the class of the current profile according to ISO 15745-1,

— the ISO15745Reference element states the 1ISO 15745 part, edition and technology, to which the
description conforms.

E.4 Device profile template description

E.4.1 ProfileBody_Device_ModbusTCP
This part defines the Modbus TCP device profile.

The ProfileBody_Device_ModbusTCP contains the Deviceldentity, the DeviceManager, the DeviceFunction|
and the ApplicationProcess elements shown in Figure 20.

The ProfileBody element contains the description of

— a single device (for example a proximity sensor or-an. electromechanical limit switch), or of a more
complex one (for example a circuit breaker with up t6)2500 parameters, more than 100 functions), or

— a part of a device also called "module" in the“RLC world (for example a part of an I/O controller or an
electrical protection unit).

The ProfileBody element contains the attributes given in Table E.4.

Table Ex4 — Attributes of element ProfileBody

Attribute Data type Use Description
formatName xsd:string fixed Format identifier
formatVersion xsd:string fixed Format version identifier
fileName xsd:string required Name of the file with extension without path
fileCreator xsd:string required Person creating the file
fileCreationDate xsd:date required Date of file creation
fileCreationTime xsd:time optional Time of file creation
fileModifiedBy xsd:string optional Person modifying the file
fileModificationDate xsd.date optional Date of last file change
fileModificationTime xsd:time optional Time of last file change
fileVersion xsd:string required Vendor specific version of the file
supportedlLanguages xsd:NMTOKENS optional List of supported languages
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E.4.2 Deviceldentity

E.4.2.1 General

The Deviceldentity class (see Figure 21) contains elements, which are independent of the network and of the
process. It describes the identity of a single device or of a group of devices.

Table E.5 specifies the attribute readOnly, which is attached to the vendorName, vendorID, vendorText,
deviceFamily, productFamily, productName, productiD, productText, orderNumber, version,
specificationRevision, and instanceName elements.

Table E.5 — Attribute of element vendorName

Attribute Data type Use Description

readOnly xsd:boolean default Indicates whether the value is read-only for a user:
false, true (default)

E.4.2.2 Element vendorName

The vendorName element identifies the name or the brand name of the vendor of the device.

E.4.2.3 Element vendorlD

[The vendorID element identifies the vendor. This information has to/be filled in when the product described is
recognized and validated by a consortium.

INOTE Consortia specific product families and vendor identifiers_are linked.
E.4.2.4 Element vendorText

The vendorText element allows the vendor to provide additional company information, like address or hotline
number. The g_labels group offers the possibility to include a vendor URI inside the vendorText element.

E.4.2.5 Element deviceFamily

The deviceFamily element states\the family of the device.
EXAMPLE

Examples for device families’are:

— Variable speed-drive

— Circujt.breaker

— Pressure sensor

426 Flement productFamily

The productFamily element states a vendor specific affiliation of the device type to a certain set of devices
inside a family. The list of valid productFamily values is system, tool or consortia specific.

NOTE Consortia specific product families and vendor identifiers are linked.
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E.4.2.7 Element productName

The productName element states a vendor specific designation or name of the device type.

E.4.2.8 Element productiD

I'he productiD element states a vendor Specific unique identification 1or the device type described.

E.4.2.9 Element productText

The productText element allows the vendor to provide a short textual description of the device typg.

E.4.2.10 Element orderNumber
The orderNumber element is used to store the single order number of a given product\or the set of different

order numbers of the products of a product family, depending upon whether the _device profile describes &
product or a product family.

E.4.2.11 Element version

The version element is used to store different types of version inférmation. Multiple version elements are
possible.

The version element has the attributes given in Table E.6.

Table E.6 — Attributes<of element version

Attribute Data type Use Description

versionType xsd:NMTOKEN required Type of version:
— SW - Software
— FW - Firmware

— HW — Hardware

readOnly xsd:boglean default Indicates whether the value is read-only for a user:
false, true (default)

E.4.2.12 Element buildDate

The buildDate element specifies the build date of the software unit.

E.4.2.13 _Element specificationRevision

The specificationRevision element contains the revision of the specification, to which this device conforms.

E.4.2.14 Element instanceName

This element contains the instance name of the device.
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E.4.3 DeviceManager

E.4.3.1 General

The DeviceManager element defines the list of indicators provided by the device type, if any.

E.4.3.2 Elements indicatorList / LEDList

E.4.3.2.1 General

Figure E.4 specifies the number and type of indicators, which are provided by a device type.

| indicatorList |

0..1 ?

| LEDList |
0.* | QO 1.7 |
| combinedState | | LED |
1. ? 1+ Q
| LEDstateRef |
1 1
| g_labels |

Figure E.4 — indicatorList / LEDList

E.4.3.22 LED

The LED element describes the features of a“single LED of the device type. A detailed feature description may
be provided through the g_labels group.

Further properties of the LED are represented as attributes of the LED element given in Table E.7.

Table E.7 — Attributes of element LED

Attribute Data type Use Description
LEDcolors xsd:string required Colours of the LED; valid values are monocolor and
bicolor
LEDtype xsd:string optional Rough classification of the supervised item or
functionality; valid values are 10, device and
communication

In".addition to the descriptive parts introduced above, the LED element contains one to _many LEDstate

elements, which define the device states signalled by the LED and the visual behaviour used for signalling the
states.

The visual behaviour used for signalling the state is encoded as attribute values of the LEDstate element, as
given in Table E.8. Additionally a unique ID is allocated for the LED state.
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Table E.8 — Attributes of element LEDstate

Attribute Data type Use Description

uniquelD xsd:ID required Unique ID for the LED state; may be referenced
from an LEDstateRef element

state xsd:string required State of the LED; possible attribute values:

On, off, flashing

LEDcolor xsd:string required Colour of the LED state; valid values: green, amber,
red
flashingPeriod xsd:unsignedint optional If state is flashing: flashing period of the LED in

milliseconds

impulsWidth xsd:unsignedByte default Width of the flashing impulse given in-percent (%)
of the flashing period; if the attribute\impulsWidth is
missing, the default value is 50 (%)

numberOflmpulses xsd:unsignedByte default Number of impulses in case(that'more than one
flashing impulse is inside one'flashing period; if the
attribute is present, the attribute impulsWidth shall
be present also if the attribute numberOfimpulses is
missing, the default value is 1

E.4.3.2.3 Element combinedState
The combinedState element allows the indication of device statés which are signaled by more than one LED.
The description of the combined state is provided through)the g_labels group.

The LED states participating in the signalling of the:combined state are referenced by means of at least two
LEDstateRef sub-elements of the combinedState element.

The reference to a LEDstate element is «&ncoded as the attribute value of the single attribute of the
LEDstateRef element (see Table E.9).

Table E.9 — Attributes of element LEDstateRef

Attribute Data type Use Description

state|IDRef xsd:IDREF required Unique ID of the referenced LEDstate element

E.4.4 DeviceFunction

E.4.4.1 _General

The De&viceFunction element shown in Figure 23 defines the catalogue view of the device, presented as a sef
of«Capabilities listing both device characteristics and compliance with various standards.

E.4.4.2 Element capabilities

E.4.4.2.1 General

The mandatory capabilities element describes all functionalities, their characteristics, and the important
parameters of the device, that need to be known by tools which use the device profile to select products with
the same or similar properties.

The capabilities element describes device features in a purely textual form. It contains a sequence of one to
many characteristicsList elements and an optional standardComplianceList element.

© IS0 2007 — All rights reserved 25


https://standardsiso.com/api/?name=bf6e3a01729a9d651a1fd3b4cb39954b

ISO 15745-4:2003/Amd.2:2007(E)

E.4.4.2.2 Element characteristicsList

E.4.4.2.2.1 General

The characteristicsList element is a collection of characteristics. The element shall contain at least one
characteristic sub-element. The characteristics inside a list may be associated with a category, which can be

EXpressed as iextual content of the g_labels sub-element of the optional caiegory sub-element of the
characteristicsList element.

E.4.4.2.2.2 Element characteristic

The characteristic element describes a single characteristic of a device. It contains a mandatory
characteristicName element and one to many characteristicContent elements.

E.4.4.2.2.3 Element characteristicName

The mandatory characteristicName element denotes a major technical characteristic ,of the device. The
vocabulary used in the product data sheet is recommended for the names of characteristics.

EXAMPLE

"Maximum operational voltage", "Overload protection”, "Electrical durability".

E.4.4.2.2.4 Element characteristicContent

This mandatory element contains a value for the characteristic:-)Multiple values may be expressed by using
multiple characteristicContent elements.

EXAMPLE

An example of a single value for "Maximum operational voltage" is 680V.

E.4.4.2.3 Element standardComplianceList

The standardComplianceList element is a'collection of compliantWith elements. The element itself is optional;
f it exists, it shall contain at least one.compliantWith sub-element.

[The compliantWith sub-elementthas attributes, which state the compliance of the device with an international
or company internal standard=-The content of type g_labels of this element may contain remarks concerning
that standard.

The name or number-of-the standard is provided through the required name attribute of the compliantWith

element. The secoend;”default valued range attribute of the compliantWith element defines the range of
applicability of thesstandard as given in Table E.10.

Table E.10 — Attributes of element compliantWith

Attribute Data type Use Description
name xsd:string required Name or number of the standard
range xsd:NMTOKEN default The two possible enumerated values of the attribute
are international (default) or internal

E.4.4.3 Element picturesList

The picturesList element offers the possibility to link pictures to the device profile. It contains one to many
picture sub-elements, whose caption is provided via a g_labels sub-element.
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Table E.11 defines attributes of the picture sub-element: an optional number of the picture, and the mandatory
link to an external resource containing the graphical information.

Table E.11 — Attributes of element picture

Attribute Data type Use Description
URI xsd:anyURI required Link to the external resource
number xsd:unsignedint optional Number of the picture

E.4.4.4 Element dictionaryList

The optional dictionaryList element offers the possibility to include links to external text’source files to the
device profile. It contains one to many dictionary elements, where each one contains~ore to many file sub-
elements. Several files are necessary if different file formats are needed within a dictionary.

A mandatory lang attribute of type xsd:language defines the language used in,the files which are linked to the
dictionary element (see Table E.12). A mandatory uniquelD attribute of type xsd:ID holds the unique]
identification of the dictionary entry which is referenced from the attribute diCtID of a labelRef element as given
in Table E.2.

Table E.12 — Attributes of element dictionary

Attribute Data type Use Description
lang xsd:language required Language used for files belonging to a dictionary
entry
uniquelD xsd:ID required Unique ID of the dictionary entry

A file sub-element contains a single mandatory attribute given in Table E.13.

Table E.13 — Attributes of element file

Attribute Data type Use Description

URI xsdanyURI required Link to the respective file

E.4.5 ApplicationProcess

E.4.5.1 Genéral

The ApplicationProcess element represents the set of services and parameters which constitute the behavion
and. the interfaces of the device in terms of the application, independent of the device technology and the
underlying communication networks and communication protocols.

The sub-elements of the ApplicationProcess element in Figure 24 provide a generic approach for the
description of arbitrary, flat or hierarchically structured functions of a device.

Functions are modeled as function types, which are instantiated within the device or - if hierarchical structures
are needed - inside function types. The interface variables of these function instances, which may be of simple
or complex data type, are associated with the parameters of the device by building a reference from the
parameter to the respective interface variable of the function instance, in flat as well as in hierarchical
structures.
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The ApplicationProcess element contains up to five lists of items (see Figure 24):
— two lists which define data types (optional) and function types (required),

— one required list which defines the function instances on device level (possibly including connections
between instances),

— one required list which defines the device parameters, and

— one optional list which defines parameter groups (combinations of parameters for specific purposes).
E.4.5.2 Element dataTypelList

E.45.2.1 General

The optional dataTypelList element is present if complex data types like arrays or data structures are needed
nside variable declarations of the device profile.

If present, the dataTypeList element shown in Figure E.5 contains a sequence of one to many elements out of
the choice of:

— an array element,
— a struct element,
L an enum element, or

— a derived element.

dataTypeList |

1.7 ?

| g_complex |
o\ T ............. {XOR} -+ 01T ........ {XOR}01T{XOR}T 01
derived | | struct | array | | enum

1 1 ¢ 0.1 1.0 Q
{ ....... {XOR}------ ’ 0.1
| g_simple | |dataTypeIDRef| | count

* 1.*
1 1.

——dataTypelDRef simple
defaultValue ? - 9_stmp
| varDeclaration |

{XOR} 0.1
allowedValues dataTypelDRef - 1
0.1

{XOR}

|

g_labels g_simple

Figure E.5 — dataTypeList
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E.4.5.2.2 Common elements

E.4.5.2.2.1 Group g_simple

The group g_simple contains a choice of elements, whose names represent the names of all simple data
types allowed in the definition of variables inside a device profile. The simple data types conform to the

elementary data types defined in IEC 61131-3; the data types BITSTRING and CHAR (=STRING[T]) are
added.

These elements are introduced inside a group to allow their placement directly as a sub-element of the’array
element (or of the varDeclaration element, see E.4.5.4.3.2).

E.4.5.2.2.2 Element count

The count element defines the number of used units of the base type of the derived type! Multilingual names
and/or descriptions for the count element are provided through the group g_labels” See E.2.2.2 for the
description of the group g_labels.
The count is described by:

— its attributes,

— the mandatory sub-element defaultValue and a possibly, eripty set of sub-elements g_labels and
allowedValues.

The number of units is expressed as the value of the“defaultValue attribute of the count element. The|
allowedValue attribute defines the range of values for the‘default value.

The sub-elements defaultValue and allowedValues are described in E.4.5.6.2.5 and in E.4.5.6.2.7.

The count element shall contain the attributes given in Table E.14.

Table E.14 — Attributes of element count

Attribute Data type Use Description
uniquelD xsd:ID required Unique ID of the count
access xsd:NMTOKEN | default Defines which operations are valid for the count:

—read - read access only (default value)
— write - write access only

— readWrite - both read and write access

— noAccess - access denied

E&452.3  Element array

E.4.5.2.3.1 General

structured data type.

The array element contains at least one subrange element and either an element describing a simple data
type out of the group g_simple, or an element dataTypelDRef, which references one of the defined complex
data types within the dataTypeList element.
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For multi-dimensional arrays, several subrange elements will be present. In this case, the first subrange
element in the sequence defines the subrange for the leftmost array index, and the last subrange element in
the sequence defines the subrange for the rightmost array index.

The array element contains the attributes given in Table E.15.

Table E.15 — Attributes of element array

Attribute Data type Use Description
name xsd:string required Data type name of the array type
uniquelD xsd:ID required Unique ID of the array type
description xsd:string optional Optional textual description of the array type

E.4.5.2.3.2 Element subrange

The subrange element defines the lower and the upper limit of an array index for one\dimension of the array.
This element has no sub-elements.

The limit values of type xsd:long are contained in the two attributes of the subrange element given Table E.16.

Table E.16 — Attributes of element supRange

Attribute Data type Use Description
lowerLimit xsd:long required Lowe¥, limit of the subrange
upperLimit xsd:long required Upper limit of the subrange

E.4.5.2.4

Element struct

E.4.5.2.4.1 General

The struct element serves to describé.@ structured data type, which may be referenced from an interface
variable of a function type, from an array type definition, or from a component variable inside the definition of
another structured data type.

The struct element contains/a sequence of one to many varDeclaration elements, which define the
components of the structured data type.

The struct element shall contain the attributes given in Table E.17.

Table E.17 — Attributes of element struct

Attribute Data type Use Description
napie xsd:string required Data type name of the structured data type
uniquelD xsd:ID required Unique ID of the structured data type
description xsd:string optional tOptional textual description of the structured data
ype

30
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E.4.5.2.4.2 Element varDeclaration

In the context of the definition of a structured data type, the varDeclaration element describes a single
component variable (member) of the structure.

In the context of the definition of the interface of a function, the varDeclaration element describes a single

£ 41
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The data type of the component variable or interface variable is either defined by an element describing &
simple data type out of the group g_simple, or by an element dataTypelDRef, which references one| of the
defined complex data types within the dataTypeList element.

All further properties of the variable are contained in the attributes of the varDeclaration elemént, as given in
Table E.18.

Table E.18 — Attributes of element varDeclaration

Attribute Data type Use Desctiption
name xsd:string required Name of the interface variable or structure
component
uniquelD xsd:ID required Unique ID of'the interface variable or structure

component(see NOTE 1)

size xsd:string optional Number of elements, if the interface variable or
structure component is of type anonymous ARRAY,
BITSTRING, STRING or WSTRING (see NOTE 2)

initialValue xsd:string optional Initial value of the interface variable or structure
component (see NOTE 3)

description xsd:string optional Optional textual description of the interface variable
or structure component

NOTE 1 When creating the unique ID for a variable, it is essential that the ID is unique over all created IDs inside the XML
source file. To allow equal names for component yvariables of different data structures and equal names for interface variables of
function types, the ID of a variable should genetally concatenate the type name of the structured data type or the function type
with the variable name, to guarantee uniqueness.

NOTE 2 Anonymous types define the size-of an array, bitstring or string directly in the variable declaration, and not through the
reference to a named complex data type. In the case of an array, the type of a single array element is given by the data type of
the variable. In the case of a bitstting, the single array element is a single bit. In the case of a string, the single array element is
a single-byte resp. double-byte/character.

NOTE 3 If present, this attribute defines the initial (default) value of the interface variable of the function type. It is overwritten
by a given default value‘of.a*parameter associated with the interface variable of the function instance.

E.45.2.5 Element enum

E.4.5.2.5.1) General

The\enum element serves to describe an enumerated data type, which may be referenced from an interface
variable of a function type, from an array type definition, or from a component variable inside the definition of a
structured data type.

Ar‘r‘nrding ta Figurp E 5 it contains a sequence of one ta many enumValue elements which define the

enumeration constants of the enumerated data type. The data type of the enumeration constants is optionally
defined by an element describing a simple data type out of the group g_simple.

The enum element contains the attributes given in Table E.19.
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Table E.19 — Attributes of element enum

Attribute Data type Use Description
name xsd:string required Type name of the enumerated data type
uniquelD xsd:ID required Unique ID of the enumerated data type
size xsd:string optional QOptional-number of enumerated-values of the
enumerated data type
description xsd:string optional Optional textual description of the enumerated data
type

E.4.5.2.5.2 Element enumValue
The enumValue element defines the name(s) and optionally a numerical value of a single.enumeration

constant. The name(s) are specified through the g_labels group, whereas the value is contdihed in the single
value attribute of the enumValue element, as given in Table E.20.

Table E.20 — Attributes of element enumValue

Attribute Data type Use Description

Optional attributei-fixed numerical value for the
enumeration constant, represented as a string of
characters

value xsd:string optional

E.4.5.2.6 Element derived
The derived element serves to derive a new data type frofy a given base type.

The derived element contains an optional count element and either an element describing a simple data type
out of the group g_simple, or an element dataTypelDRef, which references one of the defined complex data
types within the dataTypeList element.

If the count element is missing, the derived-type definition just introduces a new type name for the respective
base type. If the count element is present, it defines the number of units of the respective base type used to
build the derived type (e.g base type'BITSTRING, count = 4 defines a derived type of size 4 bit).

The derived element containg-the'attributes given in Table E.21.

Table E.21 — Attributes of element derived

Attributée Data type Use Description
name xsd:string required Data type name of the derived type
uniquelD xsd:ID required Unique ID of the derived type
deseription xsd:string optional Optional textual description of the derived type

E.4.5.3 Element functionTypeList

If the optional ApplicationProcess element is present in the device profile, it contains a mandatory
functionTypeList element shown in Figure E.6.
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| functionTypeList |

0

| functionType |

0.1 1 ? 1.*

| [ |

| functioninstanceList | | interfaceList | versioninfo

<> 0.1 0..1 0..1

1.
functioninstance 1 | configVars | | inputVars | | outputVars |
0 R S A

|

| varDeclaration |

dataTypelDRef | | g_sinple

Figure E.6 — functionTypeList
The functionTypeList represents a sequence of one to many functionType elements.
Each of the functionType elements represents the ‘type description of a device function, which is referenced
from at least one instance of that function type jinside a functioninstanceList element. References from more

than one instance of the same function type aré.also possible.

The description of a function type containsall those objects and data which are common for all instances of a
given function type.

EXAMPLE 1

Examples are the variable - or function parameter - objects that constitute the interface of the function (type respectivelyj
instance).

EXAMPLE 2

Other examples-are’instances contained within the body of a function in a hierarchically structured functional description.
These instances,~which are located within a functioninstanceList element inside the function type, reference other function
types in the_ list of function types.

E.4.5/4" Element functionType

E.45.4.1 General

The functionType element contains one to many versioninfo elements, a mandatory interfaceList element and

an optional functioninstanceList element. The functioninstancelist element is only present within a
functionType element, if the function is hierarchically structured.

Additionally, the functionType element shall contain the attributes given in Table E.22.
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Table E.22 — Attributes of element functionType

Attribute Data type Use Description

name xsd:string required Type name of the function type

uniquelD xsd:ID required Unique ID of the function type

description xsd:string optional Optional textual description of the function type

package xsd:string optional Optional textual association of the function type
with a "package" or similar classification scheme -
the usage of this attribute is left to the profile
validator

E.4.5.4.2 Element versionlInfo

The mandatory versioninfo element within the functionType element provides information on the versioning
history of a function type (concerning the definition of the interface).

To keep track of the versioning history, the versioninfo element may be entered multiple times. The multiple
entries shall be arranged within the functionType element in the following sequence:

a) the first entry represents the most recent version,

b) the second entry represents the immediately preceding version,

c) the last entry represents the first released version.

This element will be provided once at the creation of the~description of the function type. New elements will
only be added, if modifications of a function type are_introduced, which lead to a modified version of the device

profile.

The versionInfo element shall contain the attributes given in Table E.23.

Table E.23— Attributes of element versioninfo

Attribute Data‘type Use Description

organization xsd:string required Name of the organisation maintaining the function
type

version Xsd:string required Version identification in the versioning history;
suggested format: "xx.yy" (xx,yy = 0..255)

author xsd:string required Name of the person maintaining the function type

date xsd:date required Date of this version

remarks xsd:string optional Descriptive information concerning the specific step

in the versioning history
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E.4.5.4.3 Element interfaceList

E.4.5.4.3.1 General

The mandatory interfaceList element within the functionType element provides the definition of the interface of
the function type. Elements of the interface are:

— the input variables, and/or
— the output variables, and/or
— the configuration variables
of the function type.

Consequently the interfacelList element contains a sequence of three elements, where each element
represents lists of one to many variable declarations encoded as varDeclaration elements:

— one optional element inputVars,
— one optional element outputVars, and
— one optional element configVars.

Neither the interfaceList nor the inputVars, outputVars or configVars elements have any attributes.

E.4.5.4.3.2 Element varDeclaration

In the context of the definition of a structureddata type, the varDeclaration element describes a single
component variable (member) of the structure:

In the context of the definition of the interface of a function type, the varDeclaration element describes a single]
interface variable of the function type.

The data type of the component\variable or interface variable is either defined by an element describing a
simple data type out of the group g_simple, or by an element dataTypelDRef, which references one of the
defined complex data types within the dataTypeList element.

E.4.5.2.2.1 describes the"group g_simple and E.4.5.4.3.3 describes the dataTypelDRef element.

All further properties”of the variable are contained in the attributes of the varDeclaration element, as given in
Table E.24.
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Table E.24 — Attributes of element varDeclaration

Attribute Data type Use Description
name xsd:string required Name of the interface variable or structure
component
uniquelD xsd:ID required Unique ID of the interface variable or structure

bUIIIpUIIUII‘l

size xsd:string optional Number of elements, if the interface variable or
structure component is of type anonymous ARRAY,
BITSTRING, STRING or WSTRING

initialValue xsd:string optional Initial value of the interface variable or structure
component
description xsd:string optional Optional textual description of the interface variable

or structure component

E.4.5.4.3.3 Element dataTypelDRef

The dataTypelDRef element serves to reference a complex data type inside the-dataTypeList element (see
E.4.5.2), either from an interface variable of a function type, or from an array-type definition, or from a
component variable inside the definition of a structured data type.

The reference of type xsd:IDREF is provided as an attribute of the dataTypelDRef element, as given in Table
E.25.

Table E.25 — Attributes of element dataTypelDRef

Attribute Data type Use Description

uniquelDRef xsd:IDREF required Unique ID of the referenced data type

E.4.5.5 Element functioninstanceList

E.4.5.5.1 General

If the optional ApplicationProcess “element is present in the device profile, it contains a mandatory
functioninstanceList element, which contains a sequence of one to many functioninstance elements and zero
to many connection elements.

At the application process level, the functioninstance elements represent the accessible application functions
of the device type,Cindependent of the network type or protocol. The connection elements represent
connections - if any.- between specific output and input variables of those function instances.

The functionlhstanceList element also appears as an optional sub-element of the functionType element (see
E.4.5.4). kike at the application process level, the functioninstanceList element in that case contains a
sequence.of one to many functioninstance elements and zero to many connection elements.

Thé functioninstanceList element is only present within a functionType element, if a function is hierarchically
structured. In this case the functionlnstance elements represent the internal functions contained in the function

type, and the connection elements the optional internal connections. These functions and their optional
connections would be instantiated together with the instantiation of the containing function type.

The functionlnstanceList element does not have any attributes.
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E.4.55.2 Element functioninstance
The mandatory functioninstance element does not contain any sub-elements.

The functioninstance element shall contain the attributes given in Table E.26.

Table E.26 — Attributes of element functioninstance

Attribute Data type Use Description
name xsd:string required Name of the function instance
uniquelD xsd:ID required Unique ID of the function instance (see NOTE)
typelDRef xsd:IDREF required Unique ID of the referenced function type
description xsd:string optional Optional textual description of the function instance
NOTE When creating the unique ID for a function instance, it is essential that the ID is unique over alhcreated IDs inside the
XML source file. To allow equal nhames for function instances inside different function types, the 1D of a‘fnction instance should
generally concatenate the name of the containing function type with the instance name, to guarantee*uniqueness.

E.45.5.3 Element connection

The optional connection element defines a connection between an 0utput variable of a function instance and
an input variable of another function instance. Inside functionpitypes, the connection may also be drawn|
between an input variable of the function type and an input variable of a contained function instance, or
between an output variable of a contained function instanCe, and an output variable of the function type. The
connection element may appear zero to many times.

The connection element contains the attributes given'in Table E.27.

Table E.27 — Attributes of element connection

Attribute Data type Use Description
source xsd:string required Starting point of connection
destination xsd:string required Endpoint of connection
description xsd:string optional Optional textual description of the connection
EXAMPLE

The values of the.source and the destination attributes may be used to encode the starting point and the endpoint of a
connection using/the syntax <function_instance_name>'".'<variable_name>; example for the value of a source attribute
'PowerMeasures.Frequency'. Connections to interface variables of a function type use the names of the interface variables

only.
E4.5:6 Element parameterList

E.4.5.6.1 General

It the optional ApplicationProcess element is present in the device profile, it contains a mandatory
parameterList element shown in Figure E.7, which represents a sequence of one to many parameter elements.
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Figure E.7 — parameterList

Each of the pafameter elements represents a parameter of the device profile. Multilingual names and/or
descriptions for'the parameters are provided through the group g_labels. E.2.2.2 describes the group g_labels.

The parameter is described by:

L its attributes,

— a reference to one (or more) interface variable(s) of one (or more) function instance(s) (mandatory
element variableRef),

— a possibly empty set of sub-elements (conditionalSupport, denotation, actualValue, defaultValue,
substituteValue, allowedValues, unit, property and g_labels).

NOTE References to multiple variables are a special case: specific parameters may reference an output variable of
one function instance and an input variable of another function instance at the same time. In this case the data types of
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the two variables shall be the same. The XML parser cannot check the equality of data types. This can only be checked by
a supporting tool.

E.4.5.6.2 Element parameter

E.4.5.6.2.1 General

The parameter element shall contain the attributes given in Table E.28.

Table E.28 — Attributes of element parameter

Attribute Data type Use Description
uniquelD xsd:1D required Unique ID of the parameter
access xsd:NMTOKEN | default Defines which operations are valid for the parameten:

—read - read access only (default value)
— write - write access only
— readWrite - both read and write\access

— noAccess - access denied

support xsd:NMTOKEN | optional Defines whether or not the parameter has to be implemented in the
device; valid values:

— mandatory - parameter implementation is required

— optional - parameter implementation is possible but not
required

— conditiehal - parameter implementation is required if one or
more bther optional parameter(s) is (are) implemented; these
parameters are specified using the sub-element
conditionalSupport

persistence | xsd:boolean default Defines the behaviour after power failure; valid values are false
(default) and true

offset xsd:string optional Offset which is added to an actual value to form a scaled value:
EngineeringValue = (ParameterValue + offset) * multiplier; if not
present, offset = 0 is assumed

multiplier xsd:string optional Scaling factor by which an actual value is multiplied to form a scaled
value: EngineeringValue = (ParameterValue + offset) * multiplier; if
not present, multiplier = 1 is assumed

E.4.5.6.2.2 ElementconditionalSupport

One or more~conditionalSupport elements are present only if the value of the support attribute of the
parameter(element is conditional. Each element refers to a single optional parameter. If at least one of those
optional‘parameters is implemented, the conditional parameter has also to be implemented.

The\glement conditionalSupport shall contain the single attribute given in Table E.29.

Table E.29 — Attributes of element conditionalSupport

Addailo b Batai 0 Y
ArouTe Datatype TSt DeSTTPtonh

paramIDRef xsd:IDREF required Unique ID of the referenced optional parameter
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E.4.5.6.2.3 Element denotation

The denotation element serves to hold application-specific, multilingual names of the parameter. The names
are provided through the mandatory g_labels sub-element. It is also possible to add multilingual descriptive
information. The element denotation does not have any attributes.

4 5.6.2.4 Element actuaivalue

The actualValue element serves to hold the actual value of the parameter. An optional g_labels sub-element
may provide multilingual descriptive information for this value. The value itself is provided in the value attribute
of the element actualValue. An offset and multiplier may also be provided.

The attributes of the element actualValue shall be as given in Table E.30.

Table E.30 — Attributes of element actualValue

Attribute Data type Use Description
value xsd:string required Actual value
offset xsd:string optional Offset which is added to @myactual value to form a

scaled value: EngineeringValue = (value + offset) *
multiplier; if not pregént, the respective value of the
parameter elemept shall be used

multiplier xsd:string optional Scaling factor by which an actual value is multiplied
to form a scaled value: EngineeringValue = (value
+ offset) £ multiplier; if not present, the respective
value af the parameter element shall be used

E.4.5.6.2.5 Element defaultValue

The defaultValue element serves to hold the defaulf\value of the parameter. This value overwrites the initial
value of the interface variable of the function type @ssociated with the parameter.

An optional g_labels sub-element may provide’multilingual names and/or descriptive information for this value.
The value itself is provided by the value\attribute of the element defaultValue. An offset and multiplier may
also be provided.

The attributes of the element defaultValue shall be as given in Table E.30.

E.4.5.6.2.6 Element substituteValue

The substituteValue Celement defines a specific value of the parameter that is provided to the device
application in certain.dévice operating states (for example on device fault).

An optional g<labels sub-element may provide multilingual names and/or descriptive information for this value.
The value.itself is provided by the value attribute of the element substituteValue. An offset and multiplier may
also be_provided.

The attributes of the element substituteValue shall be as given in Table E.30.

E.4.5.6.2.7 Element allowedValues

The allowedValues element defines a list of supported values and/or a single range or several ranges of
supported values for the parameter.

The list of supported values is represented by zero to many value sub-elements of the allowedValues element,
whereas the ranges are represented by zero to many range sub-elements of the allowedValues element.
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The value sub-element holds a single allowed value of the parameter. An optional g_labels sub-element may
provide multilingual names and/or descriptive information for this value. The value itself is provided by the
value attribute of the element value. An offset and multiplier may also be provided.

The attributes of the element value shall be as given in Table E.30.

naraah—th

maxValue, which define the limits of that range of allowed values. The minValue and the maxValue elements
have the same structure and attributes as the value sub-element of the allowedValues element. Therefore.the
description of the value sub-element and Table E.30 are also valid for these sub-elements.

E.4.5.6.2.8 Element unit

The unit element defines the engineering unit of a parameter (for example time, temperature, pressure, flow,
acceleration, current, energy), as specified in ISO 1000. An optional g_labels sub-element may provide]
multilingual names and/or descriptive information for the engineering unit.

The attributes of the element unit shall be as given in Table E.31.

Table E.31 — Attributes of element unit

Attribute Data type Use Description
multiplier xsd:string required Multiplierfor engineering units of analog
parameters
unitURI xsd:anyURI optional Link to the respective unit definition in a file

gontaining all engineering units (for example time,
temperature, pressure, flow, acceleration, current,
energy...), as standardized by ISO 1000

E.4.5.6.2.9 Element variableRef
The variableRef element builds a reference to an interface variable of a function instance, or, if the variable is
an array or a structure, possibly 'a.reference to a member of the variable (array element or structure
component).
In a hierarchically structured.ApplicationProcess element, function instances can be located inside function
instances of other function types. Therefore a specific instance in the functional tree can only be accessed by
stepping through the tree, i.e. the specific instance shall be addressed through a concatenation of instance]
names. To map this-concatenation and allow the referencing of a member, the variableRef element contains:
— a sequence-of one to many instancelDRef elements, followed by

— a single‘mandatory variableIDRef element, and

— . an-optional memberRef element.

The variableRef element has the attribute given in Table E.33.
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Table E.32 — Attribute of element variableRef

Attribute Data type Use Description

position xsd:unsignedByte default Defines the sequence of multiple mapped data
items into a single parameter object; position=1
means starting the mapping at the lowest bit
position; the number of bits is defined by the data

type of the data item; subsequent data items are
packed without gaps; default value: 1 (see Note)

NOTE Attribute can be omitted for a single mapped data item.

E.4.5.6.2.10 Element instancelDRef

The instancelDRef element serves to reference a function instance inside a functionlnstancelist element,
which may reside either on the level of the ApplicationProcess element or on the level of a functionType
element.

The reference of type xsd:IDREF is provided as an attribute of the instancelDRef, €lement, as given in Table
E.33.

Table E.33 — Attributes of element instancelDRef

Attribute Data type Use Description

uniquelDRef xsd:IDREF required Unique{ID, of the referenced function instance

E.4.5.6.2.11 Element variable|DRef

The variable|IDRef element serves to reference\an interface variable of a function type inside the
functionTypeList element.

In a given variableRef element the instance(of that function type is defined by the functioninstance element
referenced by the instancelDRef element;which is just preceding the variable|DRef element.

The reference of type xsd:IDREF is\provided as an attribute of the variableIDRef element, as given in Table
E.34.

Table E.34 — Attributes of element variableIDRef

Attribute Data type Use Description

uniquelDRef xsd:IDREF required Unique ID of the referenced interface variable of a
function type

E.4.5.6:2.12 Element memberRef

The) optional memberRef eIement e|ther references the respectwe component of an |nterface varlable of

array data type (attnbute index is used). One of these two attnbutes shall be present |f the memberRef
element is present.

The memberRef element shall contain the attributes given in Table E.35.
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Table E.35 — Attributes of element memberRef

Attribute Data type Use Description

uniquelDRef xsd:IDREF optional Unique ID of the referenced component of a
structured data type

index xsd:long optional Index of the referenced array element

E.4.5.6.3 Element property

The property element is introduced as a generic element to allow the inclusion of values for additional specifig
properties into the description of a parameter.

The property element shall contain the attributes given in Table E.36.

Table E.36 — Attributes of element property

Attribute Data type Use DestCription
name xsd:string required Name of the propenty
value xsd:string required Value of the property

E.4.5.7 Element parameterGroupList

E.45.7.1 General

The optional parameterGroupList element, if present, contains a sequence of one to many parameterGroup
elements, as shown in Figure E.8. Multilinguak-names and/or descriptions for the parameter groups are]
provided through the group g_labels. See E.2.2:2 for the description of the group g_labels.

| parameterGroupList |

0

| parameterGroup |
1 0.* Q 0.*
[ I ]
g_labels | | parameterRef | | parameterGroup

Figure E.8 — parameterGroupList

E.4.5.7.2. ) Element parameterGroup

Eachtof the parameterGroup elements combines a set of parameters out of the parameterList element to build
a~group of parameters which serve a specific purpose, for example to prepare HMI views. This purpose is
indicated by the value of the kindOfAccess attribute of the parameterGroup element. It is possible to define a
hierarchy of parameter groups.

The respective parameters in the set are referenced through the corresponding number of parameterRef
elements.

The parameterGroup element contains the attributes given in Table E.37.
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Table E.37 — Attributes of element parameterGroup

Attribute Data type Use Description
uniquelD xsd:1D required Unique ID of the parameter group
kindOfAccess xsd:string optional Classifies the parameters of the parameter group

E.4.5.7.3 Element parameterRef

ApplicationProcess element.

The parameterRef element serves to reference a parameter element inside the parameterList element of the

The reference of type xsd:IDREF is provided as an attribute of the parameterRef element, as giventin Table

E.38.
Table E.38 — Attributes of element parameterRef
Attribute Data type Use Description
uniquelDRef xsd:IDREF required Unique ID of the referenced parameter

E.4.6 DDXML device profile template schemas

E.4.6.1 XML schema: ISO15745ProfileContainer.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmlns:xsd="http://www._.w3.0rg/2001/XMLSchema'’>

<xsd:element name="1S015745ProfileContainer'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="1S015745Profile" max@c¢curs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:element name="1S015745Profilel>
<xsd:complexType>
<xsd:sequence>
<xsd:element name="ProfileHeader"™ type="ProfileHeader_DataType'/>
<xsd:element name="ProfileBody" type="ProfileBody DataType"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:annotation>
<xsd:documeptation>* HEADER SECTION *</xsd:documentation>
</xsd:annotation>
<xsd:complexType name="ProfileHeader_DataType'>
<xsd:sequence>
<xsd:element name="Profileldentification” type='"xsd:string"/>
<xsd:element name="ProfileRevision” type="'xsd:string"/>
<xsd:element name="ProfileName'" type="xsd:string"/>
<xsd:element name="ProfileSource” type='xsd:string"/>
<xsd:element name="ProfileClassID" type="ProfileClassID_DataType'/>

XSO.elemernt rmamne— l‘lUliIBL)dl.b' LypeE= XSU.UdtE lllillUbbulb— U maxoccurs— I 7
<xsd:element name="AdditionalInformation" type="xsd:anyURI" minOccurs="0" maxOccurs="1"/>
<xsd:element name="1S015745Reference" type="1S015745Reference_DataType'/>
<xsd:element name=""1ASInterfaceType" type="1ASInterface_DataType" minOccurs="0"
maxOccurs="unbounded"/>

</xsd:sequence>
</xsd:complexType>

<xsd:annotation>
<xsd:documentation>* BODY SECTION *</xsd:documentation>
</xsd:annotation>
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<xsd:complexType name="ProfileBody_DataType" abstract="true'>
</xsd:complexType>

<xsd:annotation>
<xsd:documentation>* HEADER DATA TYPES *</xsd:documentation>
</xsd:annotation>
<xsd:simpleType name="ProfileClassID_DataType'>
<xsd:restriction base="xsd:string">

TN RN

AD\.:.CIIUIIICI Glt;UII va:uc— AT 7
<xsd:enumeration value="Process'/>
<xsd:enumeration value="InformationExchange'"/>
<xsd:enumeration value='"'Resource'/>
<xsd:enumeration value="Device"/>
<xsd:enumeration value="CommunicationNetwork"/>
<xsd:enumeration value="Equipment"/>
<xsd:enumeration value="Human"/>
<xsd:enumeration value="Material'/>
</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name=""1S015745Reference_DataType'>
<xsd:sequence>
<xsd:element name="1S015745Part" type="xsd:positivelnteger'/>
<xsd:element name="1S015745Edition" type="xsd:positivelnteger'/>
<xsd:element name="ProfileTechnology" type=''xsd:string"/>
</xsd:sequence>
</xsd:complexType>
<xsd:simpleType name="I1ASInterface_DataType'>
<xsd:union>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="CSI1"/>
<xsd:enumeration value="HCI1"/>
<xsd:enumeration value="I1S1"/>
<xsd:enumeration value="API1"/>
<xsd:enumeration value="CMI"/>
<xsd:enumeration value="ESI1"/>
<xsd:enumeration value="FSI1"/>
<xsd:enumeration value="MTI1"/>
<xsd:enumeration value="SEIl"/>
<xsd:enumeration value="USI"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:length value="4"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>

<xsd:annotation>
<xsd:documentation>* 1SO 15745 DEFINED DATA TYPES *</xsd:documentation>
</xsd:annotation>
<xsd:complexType nhame="ProfileHandle_DataType'>
<xsd:sequence>
<xsd:element name="Profileldentification” type="xsd:string"/>
<xsdZelement name="ProfileRevision" type=''xsd:string"/>
<xSd:-e€lement name="ProfileLocation” type='"xsd:anyURI"™ minOccurs="0" maxOccurs="1"/>
</Xsd<'sequence>
</xsd: complexType>

</Xsd:schema>

E.4.6.2 XML schema: CommonElements.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmlIns:xsd="http://www.w3.0rg/2001/XMLSchema">
<V ——#HHHHHHHHHH#### common attribute group-->
<xsd:attributeGroup name="ag_formatAndFile">
<xsd:attribute name="formatName" type="xsd:string" Ffixed="DDXML"™ form="unqualified"/>
<xsd:attribute name="formatVersion" type="xsd:string"” fixed="2.0" form="unqualified"/>
<xsd:attribute name="fileName"™ type="'xsd:string" use="required” form="unqualified"/>
<xsd:attribute name="fileCreator" type="xsd:string" use="required" form="unqualified />
<xsd:attribute name="fileCreationDate" type=""xsd:date" use="required” form="unqualified"/>
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<xsd:attribute name="fileCreationTime" type=""xsd:time" use="optional"/>
<xsd:attribute name="fileModificationDate" type=''xsd:date" use="optional" form="unqualified"/>
<xsd:attribute name="fileModificationTime" type="xsd:time" use="optional'/>
<xsd:attribute fileModifiedBy" type="xsd:string"” use="optional'/>
<xsd:attribute name="fileVersion" type="xsd:string" use="required"” form="unqualified"/>
</xsd:attributeGroup>
<V --#HH##HHA#HHAH#H#E common groups-->
<xsd:group name="g_labels">

}\Dd - CYHUTTILT
<xsd:choice maxOccurs="unbounded'>
<xsd:element name="label">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="lang" type=''xsd:language" use="required"/>
<xsd:attribute name="URI" type='"'xsd:anyURI" use="optional"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="description'>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string'>
<xsd:attribute name="lang" type=''xsd:language" use="‘required"/>
<xsd:attribute name="URI" type='"'xsd:anyURI" use="optional"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="labelRef">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:anyURI">
<xsd:attribute name="dictlID" type=""xsd: IDREE" Use="required"/>
<xsd:attribute name="textlID" type="xsd:stkring" use="optional"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
</xsd:choice>
</xsd:sequence>
</xsd:group>
<xsd:group name="g_simple">
<xsd:choice>
<xsd:element name="BOOL"/>
<xsd:element name="BITSTRING" />
<xsd:element name="BYTE"/>

<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:elemént
<xsd:el€ment
<xsd:element
<xsd=element
<xXsdwelement
<xsd:element
&xsd:element
<xsd:element
<xsd:element

name=""CHAR" />
name=""WORD"'¢/>
name=""DWORD:/>
name=""LWORD""/>
name="SINT"/>
name=""INT"/>

name=""DINT" />
name=""LINT"/>
name="USINT"/>
hame=""UINT"" />
name=""UDINT"/>
name=""ULINT"/>
name=""REAL" />
name=""LREAL"/>
name="TIME" />
name=""DATE" />
name=""DT""/>

name=""TOD""'/>

<xsd:element
<xsd:element
</xsd:choice>
</xsd:group>

< V- —#HiHHHHHHHH### common elements-->

name=""STRING"'/>
name="WSTRING" />

<xsd:element name="‘vendorlID'">
<xsd:complexType>
<xsd:simpleContent>

<xsd:extension base="xsd:string'>
<xsd:attribute name="readOnly" type="xsd:boolean" default="true'/>
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</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="deviceFamily'>
<xsd:complexType>
<xsd:group ref=""g_labels"/>
<xsd:attribute name="readOnly" type="xsd:boolean"™ default="true"/>

Fxso comp i v::ATypc
</xsd:element>
<xsd:element name="productlID">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base='"'xsd:string'>
<xsd:attribute name="readOnly" type="xsd:boolean" default="true"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="version'>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="versionType" use="required'>
<xsd:simpleType>
<xsd:restriction base="xsd:NMTOKEN">
<xsd:enumeration value="SW"/>
<xsd:enumeration value="FW"/>
<xsd:enumeration value="HW"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="readOnly" type=""xsd:booléan" default=""true'"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="buildDate" type="xsd:date'/>
<xsd:element name="specificationRevision'>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="'xsd:string'>
<xsd:attribute name="readOnly:* type=""xsd:boolean" default=""true'"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
</xsd:schema>

E.4.6.3 XML schemaxProfileBody_Device_ModbusTCP.xsd

The XML schema, ProfileBody Device_ModbusTCP.xsd includes the schema 1SO15745ProfileContainer.xsd|
in E.4.6.1 andthe’schema CommonElements.xsd in E.4.6.2.

<?xml version="1.0" encoding="UTF-8"?>
<xsd:sehema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"'>

<xsd-include schemalLocation="1S015745ProfileContainer.xsd"/>
<xsd:include schemalLocation="CommonElements.xsd"/>

<V—-#HH#H#HHHHAH## profile body device -->
<xsd:complexType name="ProfileBody_Device_ModbusTCP">
<xsd:complexContent>

<xsd:-extension base="ProfileBody Datalype >

<xsd:sequence>
<xsd:element ref="Deviceldentity" minOccurs="0"/>
<xsd:element ref="DeviceManager"™ minOccurs="0"/>
<xsd:element ref="DeviceFunction”™ maxOccurs="unbounded"/>
<xsd:element ref="ApplicationProcess"™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element name="ExternalProfileHandle" type="ProfileHandle_DataType'" minOccurs="0"

maxOccurs=""unbounded"/>
</xsd:sequence>
<xsd:attributeGroup ref="ag_formatAndFile'"/>
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<xsd:attribute name="supportedLanguages' type="xsd:NMTOKENS" use="‘optional"/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<V——iHitHHHHHHHHH## device 1dentity elements -->
<xsd:element name="Deviceldentity'>
<xsd:complexType>
<xsd:sequence>
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<xsd:element ref="vendorlID" minOccurs="0"/>
<xsd:element ref="vendorText" minOccurs="0"/>
<xsd:element ref="deviceFamily" minOccurs="0"/>
<xsd:element ref="productFamily" minOccurs="0"/>
<xsd:element ref="productName"/>
<xsd:element ref="productlID"” minOccurs="0"/>
<xsd:element ref="productText” minOccurs="0"/>
<xsd:element ref="orderNumber"™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="version” minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="buildDate" minOccurs="0"/>
<xsd:element ref="'specificationRevision”™ minOccurs="0"/>
<xsd:element ref="instanceName'" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="‘productFamily">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string'>
<xsd:attribute name="readOnly" type="xsd:boolean"” default="true”/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="instanceName'>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="readOnly" type="xsd:boolean" default="false'/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="orderNumber'>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string!>
<xsd:attribute name="readOnly" type="xsd:boolean" default="true'/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="productName'>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension, _base="xsd:string">
<xsd:attribute name="readOnly" type="xsd:boolean” default="true"/>
</xsd:exténsion>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="‘productText'>
<xsdscomplexType>
<xsd:group ref="g_labels"/>
&xsd:attribute name="readOnly" type="xsd:boolean” default="true"/>
</xsd:complexType>
</xsd:element>

<xsd:element name="vendorName'>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="readOnly" type="xsd:boolean" default="true"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="vendorText'>
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<xsd:complexType>
<xsd:group ref="g_labels"/>
<xsd:attribute name="readOnly" type=""xsd:boolean" default=""true'/>
</xsd:complexType>
</xsd:element>
<I--# # device manager elements -->
<xsd:element name="DeviceManager'>
<xsd:complexType>
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<xsd:element ref="indicatorList" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="indicatorList">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="LEDList" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="LEDList'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="LED" maxOccurs="unbounded"/>
<xsd:element ref="combinedState'" minOccurs="0" maxOccurs="unbodnded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="LED">
<xsd:complexType>
<xsd:sequence>
<xsd:group ref="g_labels"/>
<xsd:element ref="LEDstate" maxOccurs="unbounded’7>
</xsd:sequence>
<xsd:attribute name="LEDcolors" use="required">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="monocolor"/>
<xsd:enumeration value="bicolor!'/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="LEDtype" use="optional'>
<xsd:simpleType>
<xsd:restriction base='Xxsd:string">
<xsd:enumeration value="10"/>
<xsd:enumeration_yvalue="device'/>
<xsd:enumeration Value="communication"/>
</xsd:restriction=
</xsd:simpleType>
</xsd:attributes
</xsd:complexType3
</xsd:element>
<xsd:element name="LEDstate">
<xsd:complexType>
<xsd:group ref=""g_labels"/>
<xsdZattribute name="uniquelD" type="xsd:ID" use="required"/>
<xSdydattribute name="state" use="required'>
<Xsd:simpleType>
<xsd:restriction base='"xsd:string">
<xsd:enumeration value="on"/>
<xsd:enumeration value="off"/>
<xsd:enumeration value="flashing"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>

<xsd:attribute name="LEDcolor" use="required'>
<xsd:simpleType>
<xsd:restriction base='"xsd:string'>
<xsd:enumeration value="‘green"/>
<xsd:enumeration value="amber"/>
<xsd:enumeration value="red"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="flashingPeriod"” type="'xsd:unsignedInt" use="optional"/>
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<xsd:attribute name="impulsWidth" type="xsd:unsignedByte" default="50"/>
<xsd:attribute name="numberOfImpulses" type="xsd:unsignedByte" default="1"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="combinedState'>
<xsd:complexType>
<xsd:sequence>
<xsd:group ref="g_labels"/>
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<xsd:complexType>
<xsd:attribute name="statelDRef" type="xsd:IDREF" use="required"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<1-- # device function elements -->
<xsd:element name="DeviceFunction'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="capabilities'/>
<xsd:element ref="picturesList” minOccurs="0"/>
<xsd:element ref="dictionaryList" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="capabilities'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="characteristicsList" maxOccurs="unbounded"#>
<xsd:element ref="standardComplianceList”™ minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="characteristicsList">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="category" minOccurs="0">
<xsd:complexType>
<xsd:group ref="g_labels"/>
</xsd:complexType>
</xsd:element>
<xsd:element ref="characteristic" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="characteristic>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="characteristicName"/>
<xsd:element ref="characteristicContent” maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name=!characteristicContent'>
<xsd:complexType>
<xsd:group ef="g_labels"/>
</xsd:comp kexType>
</xsd:element>
<xsd:element. name=""characteristicName'>
<xsd:complexType>
<xXsdgroup ref="g_labels"/>
</xsd-complexType>
</fxsd:element>
<xsd:element name="standardComplianceList'>
<xsd:complexType>

<xsd:sequence>
<xsd:element ref="compliantWith" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="compliantWith">
<xsd:complexType>
<xsd:group ref="g_labels"/>
<xsd:attribute name="name" type="'xsd:string" use="required'"/>
<xsd:attribute name="range" default="international'>
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<xsd:simpleType>
<xsd:restriction base=""xsd:NMTOKEN">
<xsd:enumeration value="international"/>
<xsd:enumeration value="internal"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
</xsd:complexType>

Il)\Dd - = CITTTL
<xsd:element name="picturesList'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="picture”™ maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="picture'>
<xsd:complexType>
<xsd:group ref="g_labels"/>
<xsd:attribute name="URI" type="xsd:anyURI" use="required"/>
<xsd:attribute name="number" type="xsd:unsignedInt" use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="dictionaryList">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="dictionary"” maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="dictionary'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="file" maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="lang" type="xsd:language!' use="required'/>
<xsd:attribute name="uniquelD" type="xsd:IR™\ use="required"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="file">
<xsd:complexType>
<xsd:attribute name="URI" type="xsd*anyURI" use="required"/>
</xsd:complexType>
</xsd:element>
<V application \process elements -->
<xsd:element name="ApplicationProcess'">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="dataTypeList" minOccurs="0"/>
<xsd:element ref="functionTypeList"/>
<xsd:element_ref="functionlnstanceList"/>
<xsd:element ref="parameterList"/>
<xsd:elemeént tef="parameterGroupList"” minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:elefent name="dataTypeList">
<xsd:conmplexType>
<xsd:sequence>
<xsd:group ref="g_complex"™ maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="functionTypeList'>
<xsd:complexType>
<xsd:sequence>

<xsd:element ref="functionType" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="functionType'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="versionlnfo" maxOccurs="unbounded"/>
<xsd:element ref="interfaceList"/>
<xsd:element ref="functionlnstanceList" minOccurs="0"/>
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</xsd:sequence>
<xsd:attribute name="name" type='"'xsd:string" use="required"/>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="description” type="xsd:string" use="optional'/>
<xsd:attribute name="package" type="'xsd:string" use="optional'/>
</xsd:complexType>
</xsd:element>
<xsd:element name="versionlnfo'>
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<xsd:attribute name="organization" type=''xsd:string" use="required"/>
<xsd:attribute name="version" type="'xsd:string" use="required'"/>
<xsd:attribute name="author" type="'xsd:string" use="required'"/>
<xsd:attribute name="date" type="'xsd:date" use="required'/>
<xsd:attribute name="remarks" type="'xsd:string" use="optional'/>
</xsd:complexType>
</xsd:element>
<xsd:element name="interfaceList'">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref=""inputVars" minOccurs='
<xsd:element ref="outputVars'" minOccurs="0"/>
<xsd:element ref="configVars"™ minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="inputVars'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="varDeclaration"” maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="outputVars'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="varDeclaration” maxOccurs="unboetnded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="‘configVars'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="varDeclaration”™ maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="varDeclaration>
<xsd:complexType>
<xsd:choice>
<xsd:group ref="g_simple"/>
<xsd:element ref="datalypelDRef"/>
</xsd:choice>
<xsd:attribute name="frame" type=''xsd:string" use="required"/>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute.name="size" type='xsd:string" use="optional"/>
<xsd:attribute-hame="initialVvalue™ type="xsd:string" use="optional"/>
<xsd:attriblte" name="description” type="xsd:string" use="optional'/>
</xsd:comp kexType>
</xsd:element>
<xsd:element. name=""dataTypelDRef"">
<xsd:complexType>
<Xsdwattribute name="uniquelDRef" type='xsd:IDREF" use="required"/>
</xsd-complexType>
</fxsd:element>
<xsd:element name="functionlnstanceList">
<xsd:complexType>

<xsd:sequence>
<xsd:element ref="functionlnstance"™ maxOccurs="unbounded"/>
<xsd:element ref=""connection”™ minOccurs="0" maxOccurs=""unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="functionlnstance'>
<xsd:complexType>
<xsd:attribute name="name" type="'xsd:string" use="required'"/>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
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<xsd:attribute name="typelDRef" type=""xsd:IDREF" use="required"/>
<xsd:attribute name="description” type="xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="connection'>
<xsd:complexType>
<xsd:attribute name="source" type=""xsd:string" use="required'"/>
<xsd:attribute name="destination” type="Xxsd:string" use="required"/>
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</xsd:complexType>
</xsd:element>
<xsd:element name="parameterList">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="parameter" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="parameter">
<xsd:complexType>
<xsd:sequence>
<xsd:group ref="g_labels"/>
<xsd:element ref="variableRef" maxOccurs="unbounded"/>
<xsd:element ref="conditionalSupport”™ minOccurs="0" maxOccurs="upbounded"/>
<xsd:element ref="denotation”™ minOccurs="0"/>
<xsd:element ref="actualValue" minOccurs="0"/>
<xsd:element ref="defaultValue" minOccurs="0"/>
<xsd:element ref="substituteValue" minOccurs="0"/>
<xsd:element ref="allowedValues'" minOccurs="0"/>
<xsd:element ref="unit" minOccurs="0"/>
<xsd:element ref="property"” minOccurs="0" maxOccurs=%unbounded"/>
</xsd:sequence>
<xsd:attributeGroup ref=""ag_parameter"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="variableRef">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="instancelDRef" maxQ0¢curs="unbounded"/>
<xsd:element ref="variablelDRef"/>
<xsd:element ref="memberRef" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="position"” type="xsd:unsignedByte" default="1"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="instancelDRef"">
<xsd:complexType>
<xsd:attribute name=7uniquelDRef" type="xsd:IDREF"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="varkablelDRef">
<xsd:complexTypeé>
<xsd:attribdte hame="uniquelDRef" type="xsd:IDREF"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="memberRef">
<xsd: complexType>
<xSd:attribute name="uniquelDRef" type="xsd:IDREF" use="optional"/>
<xsd:attribute name="index" type=''xsd:long" use="optional'/>
</xsd:complexType>
</xXsd:element>
<xsd:element name="actualValue'>
<xsd:complexType>
<xsd:group ref="g_labels"™ minOccurs="0"/>
<xsd:attributeGroup ref="ag_value'/>
</xsd:complexType>

</xsd:element>
<xsd:element name="conditionalSupport'>
<xsd:complexType>
<xsd:attribute name="paramlDRef" type=''xsd:IDREF" use='"‘required"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="denotation'>
<xsd:complexType>
<xsd:group ref="g_labels"/>
</xsd:complexType>
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</xsd:element>
<xsd:element name="defaultValue'>
<xsd:complexType>
<xsd:group ref="g_labels"™ minOccurs="0"/>
<xsd:attributeGroup ref="ag_value"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="substituteValue'>

xSt comp t cATy P
<xsd:group ref="g_labels"™ minOccurs="0"/>
<xsd:attributeGroup ref="ag_value"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="allowedValues'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="value" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="range" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="value'>
<xsd:complexType>
<xsd:group ref="g_labels™ minOccurs="0"/>
<xsd:attributeGroup ref="ag_value'"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="range'>
<xsd:complexType>
<xsd:sequence>
<xsd:element name="minValue'>
<xsd:complexType>
<xsd:group ref="g_labels™ minOccurs="0"/>
<xsd:attributeGroup ref="ag_value'"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="maxValue'>
<xsd:complexType>
<xsd:group ref="g_labels™ minOccurs="0."/>
<xsd:attributeGroup ref="ag_value'"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="unit">
<xsd:complexType>
<xsd:group ref="g_labels"/>
<xsd:attribute name="multipMNer" type="xsd:string" use="required'/>
<xsd:attribute name="unitURI" type=""xsd:anyURI" use="optional'/>
</xsd:complexType>
</xsd:element>
<xsd:element name="property'>
<xsd:complexType>
<xsd:attribute.name=""name" type='"'xsd:string" use="required"/>
<xsd:attribute-hame="value" type="'xsd:string" use="required"/>
</xsd:complexType>
</xsd:element>
<xsd:element) name=""parameterGroupList'>
<xsd:complexType>
<xsd=sequence>
<xsd:element ref="parameterGroup"™ maxOccurs="unbounded"/>
</xsd:sequence>
</%sd:complexType>
</xXsd:element>
<xsd:element name="parameterGroup'>

<xsd:complexType>
<xsd:sequence>
<xsd:group ref="g_labels"/>
<xsd:element ref="parameterGroup”™ minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="parameterRef" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="kindOfAccess" type="xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>
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<xsd:element name="parameterRef''>
<xsd:complexType>
<xsd:attribute name="uniquelDRef" type="xsd:IDREF" use="required"/>
</xsd:complexType>
</xsd:element>
<I--# # complex types -->
<xsd:element name="array'>
<xsd:complexType>

ASU . STUUTTILT
<xsd:element ref="subrange'" maxOccurs="unbounded"/>
<xsd:choice>
<xsd:group ref="g_simple"/>
<xsd:element ref="dataTypelDRef"/>
</xsd:choice>
</xsd:sequence>
<xsd:attribute name="name" type="'xsd:string" use="required"/>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="description” type="xsd:string" use="optional'/>
</xsd:complexType>
</xsd:element>
<xsd:element name="subrange'>
<xsd:complexType>
<xsd:attribute name="lowerLimit" type="xsd:long" use="required"/>
<xsd:attribute name="upperLimit" type="xsd:long" use="required"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="'struct">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="count" minOccurs="0"/>
<xsd:element ref="varDeclaration"” maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="name" type="'xsd:string" use="required"/>
<xsd:attribute name="uniquelD" type="xsd:ID" usé="required"/>
<xsd:attribute name="description” type="xsd:s€ring" use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="enum">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="enumValue" maxOccurs="unbounded"/>
<xsd:group ref="g_simple” minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="name" type="'xsd:string" use="required"/>
<xsd:attribute name="uniquellDX type=""xsd:ID" use="required"/>
<xsd:attribute name="size!l _type="'xsd:string" use="optional"/>
<xsd:attribute name="desCription" type="xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="enumValue'>
<xsd:complexType>
<xsd:group ref="g_labels"/>
<xsd:attribdte hame="value" type="xsd:string" use="optional'/>
</xsd:complexType>
</xsd:element>
<xsd:element name="derived">
<xsd: complexType>
<xSd:'sequence>
<Xsd:element ref="count" minOccurs="0"/>
<xsd:choice>
<xsd:group ref="g_simple"/>
<xsd:element ref="dataTypelDRef"/>
</xsd:choice>
</xsd:sequence>
<xsd:attribute name="name" type=''xsd:string" use="required"/>
<xsd:attribute name="uniquelD" type='xsd:ID" use='"required' />

<xsd:attribute name="description” type="xsd:string" use="optional'/>
</xsd:complexType>
</xsd:element>
<xsd:element name="count'>
<xsd:complexType>
<xsd:sequence>
<xsd:group ref="g_labels™ minOccurs="0"/>
<xsd:element ref="defaultvalue'/>
<xsd:element ref="allowedValues" minOccurs="0"/>
</xsd:sequence>
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<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="access" default="read'">
<xsd:simpleType>
<xsd:restriction base=""xsd:NMTOKEN">
<xsd:enumeration value=""read"/>
<xsd:enumeration value="write"/>
<xsd:enumeration value="readWrite"/>
<xsd:enumeration value=""noAccess'/>

I’)\Dl:l‘ -1 Cbtl ;L,t;UII
</xsd:simpleType>
</xsd:attribute>
</xsd:complexType>
</xsd:element>
<V - -HHHHHHHHHHHH##E group-->
<xsd:group name="g_complex">
<xsd:choice>
<xsd:element ref="array"/>
<xsd:element ref="struct"/>
<xsd:element ref="enum"/>
<xsd:element ref="derived"/>
</xsd:choice>
</xsd:group>
<V ——#HHHHHHE . attribute groups-->
<xsd:attributeGroup name="ag_parameter'>
<xsd:attribute name="uniquelD" type="'xsd:ID" use="required"/>
<xsd:attribute name="access" default="read">
<xsd:simpleType>
<xsd:restriction base="xsd:NMTOKEN">
<xsd:enumeration value="read"/>
<xsd:enumeration value="write"/>
<xsd:enumeration value="readWrite'/>
<xsd:enumeration value="noAccess'/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="support" use="optional'>
<xsd:simpleType>
<xsd:restriction base="xsd:NMTOKEN">
<xsd:enumeration value="mandatory"/>
<xsd:enumeration value="optional"/>
<xsd:enumeration value="conditional"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="persistence" type=''xsd:boolean” default="false"/>
<xsd:attribute name="offset" type=!ksd:string" use="optional'/>
<xsd:attribute name="multiplier’ type="xsd:string" use="optional'/>
</xsd:attributeGroup>
<xsd:attributeGroup name="ag_value'>
<xsd:attribute name="value! type=''xsd:string" use="required"/>
<xsd:attribute name="offset" type="xsd:string" use="optional*/>
<xsd:attribute name="mdltiplier” type="xsd:string"” use="optional"/>
</xsd:attributeGroup>
</xsd:schema>

E.5 Communicdtion network profile template description

E.5.1 PrefileBody CommunicationNetwork _ModbusTCP

This part'defines the Modbus TCP communication network profile.

The’ ProfileBody CommunicationNetwork MadbusTCP contains the Applicationl ayers, the Transpaortl ayers

and the NetworkManagement elements shown in Figure 25.
E.5.2 ApplicationLayers

E.5.2.1 General

Figure E.9 shows the structure of the Modbus TCP ApplicationLayers class.
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| ApplicationLayers |

T 0.1 ? 0.1 ?
|dataMappingList| | identity |

1§ . " ? 0.1

i modbusTCP | idataMapplngii vendoriD i—

0..1 ? 0..1 0.1

deviceFamily
|modbusDeviceManagement| |modbusMessaging| 0.1
0..” 0..* productID
0..*
| additionalService | 06
0..* N\
buildDate
- 0..1
| subFunction | — -
|speC|f|cat|onReV|S|on|—
Figure E.9 — Modbus TCP ApplicationLayers-class
The ApplicationLayers element has the attributes given in Table E.39-
Table E.39 — Attributes of element ApplicationLayers
Attribute Data type Use Description
conformanceClass xsd:string required Conformance class of the device type (see NOTE)
communicationEntityType xsd:NMTOKENS | default Type of the communication entity - if several types

are supported, their names shall be separated by a
blank character, for example "master slave"; the
type names shall be chosen out of the following
enumeration of names:

— slave
— master
— server
— client

— interconnection (for example interconnection
is gateway functionality)

— peer- communication entity which acts as a
client and a server

NOTE Using that attribute it is possible to classify the device according to the supported services of the communication
protocok

E.5.2.2 Element identity

Since different communication profiles may require different identity informations an optional local identity

sub-element may be used within an ApplicationLayers element. This identity element may contain a subset of
the sub—elements of the Deviceldentity element described in 6.5.1.2. All sub—element descriptions given there
also apply for the sub-elements of this identity element.
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E.5.2.3 Elements services / ModbusTCP

E.5.2.3.1 General

A single services element describes the communication profile specific features of a device type. This annex
only specifies the modbusTCP element corresponding to Modbus TCP service.

The modbusTCP element describes the additional Modbus services supported by the device, which are not
defined through the conformanceClass attribute of the ApplicationLayers element. It has the optional sub-
elements modbusMessaging and modbusDeviceManagement, as shown in Figure E.9.

The modbusTCP element contains the attributes given in Table E.40.

Table E.40 — Attributes of element modbusTCP

Attribute Data type Use Description

type xsd:NMTOKENS |required | Type of the messaging endpoint’-'if combinations
of types are supported, their'names shall be
separated by a blank character, for example
"server gateway"; valid~type names:

— client
— server

— gateway

accessControl xsd:boolean default Specifies whether access control for remote IP
addfesses is supported by the device type: false
(default), true

maxNbOfTotalConnection xsd:unsignedint optional {Maximum number of concurrent Modbus TCP
connections supported by the device type;
requirement:

TotalConn = ServerConn + ClientConn

maxNbOfServerConnection xsd:unsignedint optional | Maximum number of concurrent Modbus TCP
server connections supported by the device type

maxNbOfClientConnection xsd:unsignedint optional | Maximum number of concurrent Modbus TCP
client connections supported by the device type

maxSizeOfGatewayRoutingTable | xsd:unsignedint optional | If applicable: maximum size of the gateway
routing table supported by the device type

E.5.2.3.2 Element modbusMessaging

If present, the optionalymodbusMessaging element contains a sequence of one to many additionalService
sub-elements, whieh enumerate the additional Modbus services provided by the device. The
modbusMessaging element has no attributes.

E.5.2.3.3¢ yElement modbusDeviceManagement

If present, the optional modbusDeviceManagement element contains a sequence of one to many
additionalService sub-elements, which enumerate the additional Modbus device management services

d-byvtha davion Arllr\..nl'\cuirv\l\lln no-atteibitoc
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E.5.2.3.4 Element additionalService

The additionalService sub-element of the modbusMessaging element shown in Figure E.9 allows to specify
further Modbus services supported by the device type. It contains the attributes given in Table E.41.
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Table E.41 — Attributes of element additionalService

Attribute Data type Use Description

name xsd:string required Name of the additionally supported Modbus
service

functionCode xsd:unsignedByte required Function code of the additionally supported
Mud'uua hGIVibU

subFunctionCode xsd:unsignedByte optional Sub-function code of the additionally
supported Modbus service, if any (see
NOTE)

description xsd:string optional Optional textual description of the
additionally supported Modbus service

NOTE This attribute is omited if no sub-function code is supported, or if more than one sub-function code is supported by the
service. If more than one sub-function code is supported then the sub-element subFunction is used instead:

E.5.2.3.5

This subFunction element is used in case multiple sub-function codes’ are associated with the Modbus
communication service.

Element subFunction

The subFunction element contains the attributes given in Table E.42:

Table E.42 — Attributes of element subFunction

Attribute Data type Use Description
code xsd:unsignedByte | required Sub-function code of the supported Modbus service
description xsd:string optional Textual description of the sub-function code

E.5.2.4 Element dataMappingList

If present, the dataMappingList ;element shown in Figure E.9 contains a sequence of one to many|
dataMapping sub-elements, which define the associations between the protocol-specific addresses of

communicated data and the fespective parameter elements within the ApplicationProcess element.

The dataMappingList element has the attribute given in Table E.43.

Table E.43 — Attribute of element dataMappingList

Attribute

Data type

Use

Description

desciiption

xsd:string

optional

Optional textual description of the data mapping list

Jhe’dataMapping element has an empty content part. It contains the three attributes given in Table E.44.

Table E.44 — Attributes of element dataMapping

Attribute Data type Use Description
parameterIDRef xsd:IDREF required Unique ID of the referenced parameter element
accessPath xsd:string required Protocol-specific address value
services xsd:NMTOKENS optional Names of the services allowed to this parameter
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E.5.3 TransportLayers

E.5.3.1 General

The TransportLayers element contains the PhysicalLayer and the MacLinkLayer elements shown in Figure
E.10.

| TransportLayers |
1 Q 1
[ |
| PhysicalLayer | | MacLinkLayer |

1.*

baudRate
1

Figure E.10 — Modbus TCP TransportLayers class
E.5.3.2 PhysicalLayer

E.5.3.2.1 General

The PhysicalLayer element shown in Figure E.10 contains a_sequence of mandatory sub-elements defining
the properties of the physical layers of the communication entity. The sub-element baudRate shall appear one
to many times, whereas there is a single mandatory transmissionMode element. All sub-elements define valid
values for their different attributes.

E.5.3.2.2 Element baudRate

The baudRate element provides a single baud rate value supported by the Ethernet connection. If several
baud rates are supported, the element appears several times. The baudRate element has an empty content
and the single attribute given in Table E45.

Table E.45 — Attribute of element baudRate

Attribute Data type Use Description

value xsd:string required | Supported baud rate value; valid values are 10 Mbps and 100 Mbps

E.5.3.2.3 Etement transmissionMode

The transmissionMode element provides the transmission mode supported by the Ethernet connection. The
transmissionMode element has an empty content and the single attribute given in Table E.46.

Table E.46 — Attribute of element transmissionMode

Attribute Data type Use Description

mode xsd:string required Supported transmission mode; valid values are
half-duplex, full-duplex and auto-negotiation
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E.5.3.3 MaclLinkLayer / framing
The MacLinkLayer element contains only the framing element shown in Figure E.10.

The framing element provides a single framing type supported by the Ethernet connection. If several framing
types are supported, the element appears several times. The framing element has an empty content and the
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Table E.47 — Attribute of element framing

Attribute Data type Use Description

type xsd:string required Supported framing type; valid values are/Ethernet Il,
IEEE 802.3 sender and IEEE 802.3 receiver

E.5.4 NetworkManagement

E.5.4.1 General

The NetworkManagement element contains the SNMP sub-element shown in Figure E.11.

| NetworkManagement |

0.1 %

SNMP

Figure E.11 — Modbus{ICP NetworkManagement class

E.5.4.2 SNMP

The SNMP element in Figure E.110f present, indicates that the service "Simple Network Management
Protocol” (see RFC 1157) is supported by the device type.

The SNMP element contains(the attribute given in Table E.48.

Table E.48 — Attributes of element SNMP

Attribute Data type Use Description
version xsd:unsignedByte | default Version of the supported network management
protocol; valid values are snmpV1, snmpV2 and
snmpV3

E:5'5 DDXML communication network profile template schemas

The XML schema ProfileBody_CommunicationNetwork_ModbusTCP.xsd includes the schema
1S0Q15745ProfileContainerxsd in E 4 6 1 and the schema CommonElements xsdin E 462

<?xml version="1.0" encoding="UTF-8"7?>
<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">

<xsd:include schemalLocation=""1S015745ProfileContainer.xsd"/>
<xsd:include schemalLocation=""CommonElements.xsd"/>
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<Vt HHAH## profile body communication network -->
<xsd:complexType name="ProfileBody_CommunicationNetwork_ModbusTCP">
<xsd:complexContent>
<xsd:extension base="ProfileBody_ DataType'>
<xsd:choice>
<xsd:sequence>
<V -t HHAH## application layers elements -->
<xsd:element name="ApplicationLayers">

xSt comp i cATypc
<xsd:sequence>
<xsd:element name="identity" minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="vendorID" minOccurs="0"/>
<xsd:element ref="deviceFamily" minOccurs="0"/>
<xsd:element ref="productlID™ minOccurs="0"/>
<xsd:element ref="version" minOccurs="0" maxOccurs="unbounded'/>
<xsd:element ref="buildDate" minOccurs="0"/>
<xsd:element ref="specificationRevision" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="dataMappingList™ minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="dataMapping" maxOccurs="unbounded>
<xsd:complexType>
<xsd:attribute name="parameterIDRef" type=''xsd:IDREF" use="required"/>
<xsd:attribute name="accessPath" type="xsd:string"” use="required"/>
<xsd:attribute name="services" type="xsd*NMTOKENS" use="optional'/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:attribute name="description” type=l'xsd:string" use="optional'/>
</xsd:complexType>
</xsd:element>
<xsd:element name="services'>
<xsd:annotation>
<xsd:documentation>Ethernet TCPZIP services</xsd:documentation>
</xsd:annotation>
<xsd:complexType>
<xsd:sequence>
<xsd:element name="medbUsTCP">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="modbusMessaging" minOccurs="0">
<xsd:CcomplexType>
<Xsd:sequence>
<xsd:element name="additionalService" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence minOccurs="0">
<xsd:element name="subFunction" maxOccurs="unbounded'>
<xsd:complexType>
<xsd:attribute name="code" type=''xsd:unsignedByte"
use="required"/>
<xsd:attribute name="description” type="xsd:string"
use=""optional"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:attribute name="name" type="'xsd:string" use="required"/>
<xsd:attribute name="functionCode" type='"xsd:unsignedByte"
use=""required"/>
<xsd:attribute name="subFunctionCode" type="'xsd:unsignedByte"
use=""optional'/>

<xsd:attribute name='"description' type='xsd:string"

use=""optional'/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="modbusDeviceManagement' minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="additionalService" maxOccurs="unbounded">
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<xsd:complexType>
<xsd:sequence minOccurs="0">
<xsd:element name="subFunction" maxOccurs="unbounded">
<xsd:complexType>
<xsd:attribute name="code" type='"'xsd:unsignedByte"
use="required"/>
<xsd:attribute name="description” type='xsd:string"
use="optional"/>

Fxso= COoMpP i cATypc
</xsd:element>
</xsd:sequence>
<xsd:attribute name="nhame" type='"'xsd:string" use="required”/>
<xsd:attribute name="functionCode" type='xsd:unsignedByte"
use=""required"/>
<xsd:attribute name="subFunctionCode" type="xsd:unsighedByte"
use=""optional"/>
<xsd:attribute name="description"” type="xsd:string"
use=""optional"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:attribute name="type" type=''xsd:NMTOKENS™ use="‘required"/>
<xsd:attribute name="accessControl™ type=/’xsd:boolean" default="false'"/>
<xsd:attribute name="maxNbOfTotalConnection" type="xsd:unsignedint"
use=""optional"/>
<xsd:attribute name="maxNbOfServerConnection" type="xsd:unsignedint"
use="optional"/>
<xsd:attribute name="maxNbOfClientConnection™ type="xsd:unsignedInt"
use="optional"/>
<xsd:attribute name="maxSizéQfGatewayRoutingTable" type="xsd:unsignedint”
use="optional"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:attribute name="conformanceClass" type="xsd:string" use="required"/>
<xsd:attribute name="‘communicationEntityType" type="xsd:NMTOKENS" default="slave'>
<xsd:annotation>
<xsd:documentation>Defines the entity type: slave (default), master, client,
server, interconnection (example:xgateway), peer (acts as client and server)</xsd:documentation>
</xsd:annotatijon>
</xsd:attribute>
</xsd:complexType>
</xsd:element>
<V - HHAHH## transport layers elements -->
<xsd:elemént *name="TransportLayers'>
<xsd:complexType>
<Xsd:Sequence>
<xsd:element name="MacLinkLayer'>
<xsd:complexType>
<xsd:sequence>
<xsd:element name="framing" maxOccurs="unbounded'>
<xsd:complexType>
<xsd:attribute name="type" use="‘required">
<xsd:simpleType>
<xsd:restriction base='"xsd:string">
<xsd:enumeration value="Ethernet I11"/>
<xsd:enumeration value="I1EEE 802.3 sender"/>
<xsd:enumeration value="1EEE 802.3 receiver"/>
</xsd:restriction>
</xsd:simpleType>

</xsd:attribute>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="PhysicallLayer">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="baudRate" maxOccurs="unbounded'>
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<xsd:complexType>
<xsd:attribute name="value" use="required">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="10 Mbps"/>
<xsd:enumeration value="100 Mbps'/>
</xsd:restriction>
</xsd:simpleType>

I’)\Dlj - attl ; 'uutc
</xsd:complexType>
</xsd:element>
<xsd:element name="transmissionMode">
<xsd:complexType>
<xsd:attribute name="mode" use="required'>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="half-duplex"/>
<xsd:enumeration value="full-duplex"/>
<xsd:enumeration value="auto-negotiation"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<V -t HHHHEH## network management elements -->
<xsd:element name="NetworkManagement' minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="SNMP" minOccurs="0">
<xsd:complexType>
<xsd:attribute name="version” default="snmpV1l'>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration values“snmpv1i"/>
<xsd:enumeration valde="snmpVv2"/>
<xsd:enumeration value="'snmpV3'/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:element namé="ExternalProfileHandle" type="ProfileHandle_DataType"/>
</xsd:choice>
<xsd:attributeGroup ref="ag_formatAndFile"/>
<xsd:attribute_name="supportedLanguages" use="optional'>
<xsd:simpleType>
<xsd:festriction base="xsd:NMTOKENS"/>
</xsd:simpleType>
</xsd<attribute>
</xsd¢extension>
</xsdseomplexContent>
</xsd:eomplexType>
</xsd:schema>
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Annex F
(normative)

EtherCAT profile templates

F.1 Overview
EtherCAT is an Ethernet based communication system specified in IEC/PAS 62407.

EtherCAT uses the concept of the multi-profile container specified in Amendment 1 to
ISO 15745-1:2003 for XML profile files. Therefore, EtherCAT profile templates arge-based on the
alternate 1SO15745ProfileContainer master profile template specified in damehdment 17) of
ISO 15745-1:2003.

Figure F.1 shows the structure of an EtherCAT XML profile.

| ISO15745ProfileContainer |

1?

| 1ISO15745Profile |

9 9

| ProfiIeBody‘jl | | ProfileHeader |

@ Two types of ProfileBody are used: ProfileBody Device EtherCAT or ProfileBody CommunicationNetwork_EtherCAT

Figure F.1 — EtherCAT profile template

The ProfileTechnology wame is EtherCAT.

F.2 General\rules

F.2.1 Using unique IDs

An-element can have the attribute uniquelD of type xsd:ID. The unique identifier therefore is forced to be
unigue in the whole XML file. An element that references the unique identifier contains a named attribute of
type xsd:IDREF.

Unique identifiers may be generated in two ways. One possibility is to build a string out of the element name

and an up-counting number. A second way may be the concatenation of strings of parent elements. Both
methods guarantee the uniqueness of the string.
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F.2.2 Language support

F.2.2.1 General

Device profiles complying with the XML schema described in this annex need a support of different languages,
since tools are then able to use names out of the XML file in order to display them in their user interface.

[Communication parameters for example may be presenied in the user interface of a tool.

The language support is implemented via the label group g_labels. Each name of an element, which would
possibly be displayed and is therefore language dependent, is provided inside the schema as a g_labels
element. Optionally, a URI may be added as an attribute to the label element.

EXAMPLE

For a given parameter name:

— German: Baudrate

— English: Baud rate

— French: Vitesse de transmission

F.2.2.2 Element g_labels

The group g_labels supports the introduction of a label (name) and\a description in the context of the parent
element (see Figure F.2).

] g_labels \

1
label ‘
{XOR}

1
= ({XOR} ~’—¢ description ‘

{XOR}

labelRef ‘

Figure F.2 — Group g_labels

Every element, which-needs a name or a description, shall select one and only one of the three elements to
perform this task: the\label, the description and the labelRef element.

1) The {abel element allows storage of the identifying name and the descriptive text inside the XML file
itself~The label element has the attributes given in Table F.1.

Table F.1 — Attributes of element label

Attribute Data type Use Description
lang xsd:language required Language used for the name or the description
URI xsd:anyURI optional Optional link to further descriptive information

The element may appear n times, once for each language. For identifying the language, the lang
attribute is used.
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2) The description element allows storage of textual descriptions inside the XML file itself. The element
may appear several times, once for each language. The description element has the same attributes

as the label element.

3) The labelRef element allows referencing of descriptive texts inside an external text source file.
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separate text source file. These text source files are referenced in the dictionary sub-elements of the
DeviceFunction element. Text source files may be any files containing character sequences.;and

other information, for example figures.

The labelRef element also may appear n times, to allow references to several dictiofary entries,
which contain links to files in different languages. The respective language is defined in the lang

attribute of the dictionary element.

The labelRef element contains the attributes given in Table F.2.

Table F.2 — Attributes of element labelRef

Attribute Data type Use Description

dictlD xsd:IDREF required References a single dictionary element inside the

to the externaliext source file

dictionaryList element; the dictionary element contains a link

sourceg file’by pattern matching

textID xsd:string optional References,'a character sequence inside the external text

F.2.2.3 Language identifier

For the multi-language support each label gets an attribute with the content of the language code. The

language code corresponds to the content of'the label element.

In order to verify which languages are-supported in the XML file the attribute supportedLanguages in the

ProfileBody element lists the supportéd languages.

F.2.2.4 Attribute lang

The language identifier lang’ consists of a combination of a language code (as defined in ISO 639-1) plus an
optional dash character\plus an optional country code (as defined in ISO 3166-1). The attribute lang is an

attribute of the label element.

Some of the values for lang are given in Table F.3.

Table F.3 — Values of attribute lang

Language value of lang
English (United States) en-us
German (Standard) de
Erench (Qfanrlarrl) fr
Spanish (Standard) es
Italian (Standard) It
Portuguese (Brazil) pt-br
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F.2.2.5 SupportedLanguages attribute

The supportedLanguages attribute identifies supported languages and consists of a list of language codes
plus optional country codes.

EXAMPLE

supportedLanguages="en-us de fr es”

F.2.2.6 URIs

A general mechanism allows describing a URI in the context of a label element. The URI is implementedvia
an optional attribute URI.

EXAMPLE

For example this is used in the context of a vendor label, parameter label, or services label.

F.3 ProfileHeader

To facilitate the identification of a profile, the profile header of the device prefile shall comply with the model
shown in Figure F.3, which is directly inherited from ISO 15745-1.

’ ProfileHeader ‘

1
4‘ Profileldentification ‘
1 ) .
—’ ProfileRevision ‘

1 .
—{ ProfileName ‘
1 )
—’ ProfileSource ‘
1 )
‘4 ProfileClassID ‘
0.1 -
—’ ProfileDate ‘
0.1 — .
HAddltlonaIlnformaﬂon‘
1

—4 ISO15745Reference ‘
0..*

4‘ IASInterfaceType ‘

Figure F.3 — Profile header class diagram

The, ProfileHeader element is composed of the following elements:

— the Profileldentification element identifies the current profile,
— the ProfileRevision element identifies the current profile revision,

— the ProfileName element contains a descriptive English name of the current profile. In case that more
than one ProfileBody element are present within a device profile, it is suggested that the value of the
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ProfileName element should be the concatenation of the values of the productName elements inside the
respective Deviceldentity elements,

— the ProfileSource element identifies the validator of the current profile,

— the ProfileClassID element identifies the class of the current profile according to ISO 15745-1,

— the ISO15745Reference element states the ISO 15745 part, edition and technology, to which~this
description conforms.

F.4 Device profile template description

F.4.1 ProfileBody_Device EtherCAT
This part defines the EtherCAT device profile.

The ProfileBody_Device EtherCAT contains the Deviceldentity, the DeviceManager, the DeviceFunction and
the ApplicationProcess elements shown in Figure 26.

The ProfileBody element contains the description of

— a single device (for example a proximity sensor or an electromechanical limit switch), or of a more
complex one (for example a circuit breaker with up to 2500 ‘parameters, more than 100 functions), or

— a part of a device also called "module" in the PLO) world (for example part of an 1/O controller or an
electrical protection unit).

The ProfileBody element contains the attributes given in Table F.4.

Table F.4 —=Attributes of element ProfileBody

Attribute Data type Use Description
formatName xsdistring fixed Format identifier
formatVersion x8d-string fixed Format version identifier
fileName xsd:string required Name of the file with extension without path
fileCreator xsd:string required Person creating the file
fileCreationDate xsd:date required Date of file creation
fileCreationTime xsd:time optional Time of file creation
fileModified By xsd:string optional Person modifying the file
fileMadificationDate xsd.date optional Date of last file change
fileModificationTime xsd:time optional Time of last file change
fileVersion xsd:string required | Vendor specific version of the file
supportedLanguages xsd:NMTOKENS optional List of supported languages

F.4.2 Deviceldentity

F.4.2.1 General

The Deviceldentity class (see Figure 27) contains elements, which are independent of the network and of the
process. It describes the identity of a single device or of a group of devices.
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Table F.5 specifies the attribute readOnly, which is attached to the vendorName, vendorID, vendorText,
deviceFamily, productFamily, productName, productiD, productText, orderNumber, version,
specificationRevision, and instanceName elements.

Table F.5 — Attribute of element vendorName

Attribute Data type Use Description

readOnly xsd:boolean default Indicates whether the value is read-only for a user:
false, true (default)

F.4.2.2 Element vendorName

The vendorName element identifies the name or the brand name of the vendor of the device.

F.4.2.3 Element vendorlD

The vendorlD element identifies the vendor. This information has to be filled in when the product described is
recognized and validated by a consortium.

INOTE Consortia specific product families and vendor identifiers are linked.
F.4.2.4 Element vendorText

The vendorText element allows the vendor to provide additional_.éompany information, like address or hotline
number. The g_labels group offers the possibility to include a vendor URI inside the vendorText element.

F.4.2.5 Element deviceFamily

The deviceFamily element states the family of the device.
EXAMPLE

Examples for device families are:

— Variable speed drive,

—  Circuit breaker,

— Pressure sensor.

F.4.2.6 ElementproductFamily

The productFamily element states a vendor specific affiliation of the device type to a certain set of devices
nside a family=The list of valid productFamily values is system, tool or consortia specific.

INOTEConsortia specific product families and vendor identifiers are linked.

F.42.7 Element productName

The productName element states a vendor specific designation or name of the device type.

F.4.2.8 Element productID

The productID element states a vendor specific unique identification for the device type described.
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F.4.2.9 Element productText

The productText element allows the vendor to provide a short textual description of the device type.

F.4.2.10 Element orderNumber

The orderNumber element IS USed (o Store the singleé order numpber of a given product or the Set of different
order numbers of the products of a product family, depending upon whether the device profile describes‘a
product or a product family.

F.4.2.11 Element version

The version element is used to store different types of version information. Multiple version" elements are
possible.

The version element has the attributes given in Table F.6.

Table F.6 — Attributes of element version

Attribute Data type Use Description

versionType xsd:NMTOKEN required Type of version:

— SW'-<Software
— EW - Firmware
-~ HW — Hardware

readOnly xsd:boolean default Indicates whether the value is read-only for a user:
false, true (default)

F.4.2.12 Element buildDate

The buildDate element specifies the build date of the software unit.

F.4.2.13 Element specificationRevision

The specificationRevision element contains the revision of the specification, to which this device conforms.

F.4.2.14 Element inStanceName

This element contains the instance name of the device.
F.4.3 DeviceManager

F.4.31" General

The DeviceManager element defines the list of indicators provided by the device type, if any.

F.4.32 LEDList

F.4.3.2.1 General

The LEDList element shown in Figure F.4 specifies the number and type of indicators, which are provided by
a device type.
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Figure F.4 —LEDList

The LED element describes the features of a single LED of the device type. A detailed feature description may
be provided through the g_labels group.

Further properties of the LED are represented as attributes of the LED element given in Table F.7.

Table F.7 — Attributes of element LED

Attribute Data type Use Description
LEDcolors xsd:string required Colours of the LED; valid values are monocolor and
bicolor
LEDtype xsd:string optional Rough classification of the supervised item or
functionality; valid values are 10, device and
communication

states.

In addition to the descriptive parts introduced above, the LED element contains one to many LEDstate
elements, which define the device states signalled by the LED and the visual behaviour used for signalling the

The visual behaviour used for-signalling the state is encoded as attribute values of the LEDstate element, as
given in Table F.8. Additiomally’a unique ID is allocated for the LED state.
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Table F.8 — Attributes of element LEDstate

Attribute Data type Use Description

uniquelD xsd:ID required Unique ID for the LED state; may be referenced
from an LEDstateRef element

state xsd:string required State of the LED; possible attribute values:

On, off, flashing

LEDcolor xsd:string required Colour of the LED state; valid values: green, amber,
red
flashingPeriod xsd:unsignedint optional If state is flashing: flashing period of the LED in

milliseconds

impulsWidth xsd:unsignedByte default Width of the flashing impulse given in-percent (%)
of the flashing period; if the attribute\impulsWidth is
missing, the default value is 50 (%)

numberOflmpulses xsd:unsignedByte default Number of impulses in case(that'more than one
flashing impulse is inside one'flashing period; if the
attribute is present, the attribute impulsWidth shall
be present also if the attribute numberOfimpulses is
missing, the default value is 1

F.4.3.2.3 Element combinedState
The combinedState element allows the indication of device statés) which are signalled by more than one LED.
The description of the combined state is provided through)the g_labels group.

The LED states participating in the signalling of the:combined state are referenced by means of at least two
LEDstateRef sub-elements of the combinedState element.

The reference to a LEDstate element is «&ncoded as the attribute value of the single attribute of the]
LEDstateRef element (see Table F.9).

Table F.9 — Attributes of element LEDstateRef

Attribute Data type Use Description

state|DRef xsd:IDREF required Unique ID of the referenced LEDstate element

F.4.4 DeviceFunction

F.4.41 _General

The De&viceFunction element shown in Figure 29 defines the catalogue view of the device, presented as a sef
of«Capabilities listing both device characteristics and compliance with various standards.

F.4.4.2 Element capabilities

F.4.42.1 General

The mandatory capabilities element describes all functionalities, their characteristics, and the important
parameters of the device, that need to be known by tools which use the device profile to select products with
the same or similar properties.

The capabilities element describes device features in a purely textual form. It contains a sequence of one to
many characteristicsList elements and an optional standardComplianceList element.
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F.4.4.2.2 Element characteristicsList

F.4.4.2.2.1 General

The characteristicsList element is a collection of characteristics. The element shall contain at least one
characteristic sub-element. The characteristics inside a list may be associated with a category, which can be

EXpressed as iextual content of the g_labels sub-element of the optional caiegory sub-element of the
characteristicsList element.

F.4.4.2.2.2 Element characteristic

The characteristic element describes a single characteristic of a device. It contains a mandatory
characteristicName element and one to many characteristicContent elements.

F.4.4.2.2.3 Element characteristicName

The mandatory characteristicName element denotes a major technical characteristic ,of the device. The
vocabulary used in the product data sheet is recommended for the names of characteristics.

EXAMPLE

"Maximum operational voltage", "Overload protection", "Electrical durability".

F.4.4.2.2.4 Element characteristicContent

This mandatory element contains a value for the characteristic:-)Multiple values may be expressed by using
multiple characteristicContent elements.

EXAMPLE

An example of a single value for "Maximum operational voltage" is 680V.

F.4.4.2.3 Element standardComplianceList

The standardComplianceList element is a'collection of compliantWith elements. The element itself is optional;
f it exists, it shall contain at least one.compliantWith sub-element.

[The compliantWith sub-elementthas attributes, which state the compliance of the device with an international
or company internal standard=The content of type g_labels of this element may contain remarks concerning
that standard.

The name or number-of-the standard is provided through the required name attribute of the compliantWith

element. The secoend;”default valued range attribute of the compliantWith element defines the range of
applicability of thesstandard as given in Table F.10.

Table F.10 — Attributes of element compliantWith

Attribute Data type Use Description
name xsd:string required Name or number of the standard
range xsd:NMTOKEN default The two possible enumerated values of the attribute
are international (default) or internal

F.4.4.3 Element picturesList

The picturesList element offers the possibility to link pictures to the device profile. It contains one to many
picture sub-elements, whose caption is provided via a g_labels sub-element.
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Table F.11 defines attributes of the picture sub-element: an optional number of the picture, and the mandatory
link to an external resource containing the graphical information.

Table F.11 — Attributes of element picture

Attribute Data type Use Description
URI xsd:anyURI required Link to the external resource
number xsd:unsignedint optional Number of the picture

F.4.4.4 Element dictionaryList

The optional dictionaryList element offers the possibility to include links to external text’source files to the
device profile. It contains one to many dictionary elements, where each one contains~ore to many file sub-
elements. Several files are necessary if different file formats are needed within a dictionary.

A mandatory lang attribute of type xsd:language defines the language used in,the files which are linked to the
dictionary element (see Table F.12). A mandatory uniquelD attribute of type xsd:ID holds the unique
identification of the dictionary entry which is referenced from the attribute diCtID of a labelRef element as given
in Table F.2.

Table F.12 — Attributes of element'dictionary

Attribute Data type Use Description
lang xsd:language required Language used for files belonging to a dictionary
entry
uniquelD xsd:ID required Unique ID of the dictionary entry

A file sub-element contains a single mandatory attribute given in Table F.13.

Table F.13 — Attributes of element file

Attribute Data type Use Description

URI xsdanyURI required Link to the respective file

F.4.5 ApplicationProcess

F.45.1 Genéral

The ApplicationProcess element represents the set of services and parameters, which constitute the|
behaviour and the interfaces of the device in terms of the application, independent of the device technology
and/the underlying communication networks and communication protocols.

The sub-elements of the ApplicationProcess element in Figure 30 provide a generic approach for the
description of arbitrary, flat or hierarchically structured functions of a device.

Functions are modelled as function types, which are instantiated within the device or - if hierarchical structures
are needed - inside function types. The interface variables of these function instances, which may be of simple
or complex data type, are associated with the parameters of the device by building a reference from the
parameter to the respective interface variable of the function instance, in flat as well as in hierarchical
structures.
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The ApplicationProcess element contains up to five lists of items (see Figure 30):
— two lists which define data types (optional) and function types (required),

— one required list which defines the function instances on device level (possibly including connections
between instances),

— one required list which defines the device parameters, and

— one optional list which defines parameter groups (combinations of parameters for specific purposes).
F.4.5.2 Element dataTypelList

F.4.5.2.1 General

The optional dataTypelList element is present if complex data types like arrays or data structures are needed
nside variable declarations of the device profile.

If present, the dataTypeList element shown in Figure F.5 contains a sequence of one to many elements out of
the choice of:

— an array element,
— a struct element,
L an enum element, or

— a derived element.
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Figure F.5 — dataTypeList
F.4.5.2.2 Common elements

F.4.5.2.2.1 Group g_simple

The group g_simple contains a choice of elements, whose names represent the names of all simple data
types allowed in the definition of variables inside a device profile. The simple data types conform to the
elementary data types defined in IEC 61131-3; the data types BITSTRING and CHAR (=STRING[1]) are
added.

These elements are introduced inside a group to allow their placement directly as a sub-element of the array
element (or of the varDeclaration element, see F.4.5.4.3.2).
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F.4.5.2.2.2 Element count

The count element defines the number of used units of the base type of the derived type. Multilingual names
and/or descriptions for the count element are provided through the group g labels. See F.2.2.2 for the
description of the group g_labels.

Tla - =l H ol la
TS CUUTIU TS UTSUINTUTU lJy.
— its attributes,

— the mandatory sub-element defaultValue and a possibly empty set of sub-elements g_labels. and
allowedValues.

[The number of units is expressed as the value of the defaultValue attribute of the count element. The
allowedValue attribute defines the range of values for the default value.

The sub-elements defaultValue and allowedValues are described in F.4.5.6.2.5 and in F.4.5.6:2.7.

The count element shall contain the attributes given in Table F.14.

Table F.14 — Attributes of element count

Attribute Data type Use Description
uniquelD xsd:ID required Unique ID of the count
access xsd:NMTOKEN | default Defines which operationsg”axe valid for the count:

— read - read accéss only (default value)
— write - write_access only
— readWrite - both read and write access

— noAcecess - access denied

F.4.5.2.3 Element array

F.4.5.2.3.1 General

The array element serves to describe an array data type, which may be referenced from an interface variable
of a function type, from another-array type definition, or from a component variable inside the definition of a
structured data type.

The array element contains at least one subrange element and either an element describing a simple data
type out of the gralp g_simple, or an element dataTypelDRef, which references one of the defined complex
data types within the dataTypelList element.

For multi-dimensional arrays, several subrange elements will be present. In this case, the first subrange
element innthe sequence defines the subrange for the leftmost array index, and the last subrange element in
the seguence defines the subrange for the rightmost array index.

[The’array element contains the attributes given in Table F.15.
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Table F.15 — Attributes of element array

Attribute Data type Use Description
name xsd:string required Data type name of the array type
uniquelD xsd:ID required Unique ID of the array type
description xsd:string optional Optionaltextual descriptionof the array type.

F.4.5.2.3.2 Element subrange

The subrange element defines the lower and the upper limit of an array index for one dimension.of the array.
This element has no sub-elements.

The limit values of type xsd:long are contained in the two attributes of the subrange element given Table F.16.

Table F.16 — Attributes of element subRange

Attribute Data type Use Description
lowerLimit xsd:long required Lower limit of the Subrange
upperLimit xsd:long required Upper limit'ef/the subrange

F.4.5.2.4  Element struct

F.45.2.4.1 General
The struct element serves to describe a structured data type, which may be referenced from an interface]
variable of a function type, from an array type“definition, or from a component variable inside the definition of
another structured data type.

The struct element contains a sequence of one to many varDeclaration elements, which define the
components of the structured data type.

The struct element shall contain.the attributes given in Table F.17.

Table F.17 — Attributes of element struct

Attribute Data type Use Description
name xsd:string required Data type name of the structured data type
uniquelD xsd:ID required Unique ID of the structured data type
description xsd:string optional tOptional textual description of the structured data
ype

F.4.5.2.4.2 Element varDeclaration

In the context of the definition of a structured data type, the varDeclaration element describes a single
component variable (member) of the structure.

In the context of the definition of the interface of a function, the varDeclaration element describes a single
interface variable of the function type.
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The data type of the component variable or interface variable is either defined by an element describing a
simple data type out of the group g_simple, or by an element dataTypelDRef, which references one of the
defined complex data types within the dataTypeList element.

All further properties of the variable are contained in the attributes of the varDeclaration element, as given in
Table F.18.

Table F.18 — Attributes of element varDeclaration

Attribute Data type Use Description
name xsd:string required Name of the interface variable or structure
component
uniquelD xsd:ID required Unique ID of the interface variable or structure

component (see NOTE 1)

size xsd:string optional Number of elements, if the interface yariable or
structure component is of type anonymoeus ARRAY,
BITSTRING, STRING or WSTRING (see NOTE 2)

initialValue xsd:string optional Initial value of the interface variable or structure
component (see NOTE 3)

description xsd:string optional Optional textual description of the interface variable
or structure component

NOTE 1 When creating the unique ID for a variable, it is essential that the ID is uniqué_over all created IDs inside the XML
source file. To allow equal names for component variables of different data structures ‘and’equal names for interface variables of
function types, the ID of a variable should generally concatenate the type name of the structured data type or the function type
with the variable name, to guarantee uniqueness.

NOTE 2 Anonymous types define the size of an array, bitstring or string difectly in the variable declaration, and not through the
reference to a named complex data type. In the case of an array, the type of a single array element is given by the data type of
the variable. In the case of a bitstring, the single array element is a single+bit. In the case of a string, the single array element is
a single-byte resp. double-byte character.

NOTE 3 If present, this attribute defines the initial (default) vale.of the interface variable of the function type. It is overwritten
by a given default value of a parameter associated with the interface variable of the function instance.

F.4.5.2.5 Element enum

F.4.5.2.5.1 General

The enum element serves to deseribe an enumerated data type, which may be referenced from an interface
variable of a function type, from an array type definition, or from a component variable inside the definition of a
structured data type.

According to Figure ‘F35, it contains a sequence of one to many enumValue elements, which define the
enumeration constants of the enumerated data type. The data type of the enumeration constants is optionally
defined by an element describing a simple data type out of the group g_simple.

[The enumelement contains the attributes given in Table F.19.
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Table F.19 — Attributes of element enum

Attribute Data type Use Description
name xsd:string required Type name of the enumerated data type
uniquelD xsd:ID required Unique ID of the enumerated data type
size xsd:string opticnal Qptional-number of enumerated values of the
enumerated data type
description xsd:string optional Optional textual description of the enumerated data
type

F.4.5.2.5.2 Element enumValue
The enumValue element defines the name(s) and optionally a numerical value of-aJsingle enumeration|

constant. The name(s) are specified through the g_labels group, whereas the value (i contained in the single
value attribute of the enumValue element, as given in Table F.20.

Table F.20 — Attributes of element enumValue

Attribute Data type Use Description

Optionaltattribute: fixed numerical value for the
enumeration constant, represented as a string of
characters

value xsd:string optional

F.4.5.2.6 Element derived

The derived element serves to derive a new data fype from a given base type.
The derived element contains an optional count element and either an element describing a simple data type
out of the group g_simple, or an element'dataTypelDRef, which references one of the defined complex data
types within the dataTypeList element.
If the count element is missing, the-derived type definition just introduces a new type name for the respective
base type. If the count element.is present, it defines the number of units of the respective base type used to
build the derived type (for example base type BITSTRING, count = 4 defines a derived type of size 4 bit).

The derived element contains the attributes given in Table F.21.

Table F.21 — Attributes of element derived

Attribute Data type Use Description
name xsd:string required Data type name of the derived type
uniquelD xsd:ID required Unique ID of the derived type
description xsd:string optional Optional textual description of the derived type

F.4.5.3 Element functionTypeList

If the optional ApplicationProcess element is present in the device profile, it contains a mandatory

functionTypeList element shown in Figure F.6.
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Figure F.6 — functionTypelist

The functionTypeList represents a sequence of one to many functionType elements.

Each of the functionType elements represents the type description of a device function, which is referenced
from at least one instance of that function type insidea-functioninstanceList element. References from more

than one instance of the same function type are also possible.

The description of a function type contains all those objects and data which are common for all instances of a
given function type.

EXAMPLE 1

Examples are the variable - or function parameter - objects that constitute the interface of the function (type respectively .
nstance).

EXAMPLE 2

Other examples are instances contained within the body of a function in a hierarchically structured functional description.
These instances, which are located within a functioninstanceList element inside the function type, reference other function
types in the list offUnction types.

F.4.5.4 _Element functionType

F.4,5.41 General
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an optional functioninstanceList element. The functioninstanceList element is only present within a
functionType element, if the function is hierarchically structured.

CrermerTartt

Additionally, the functionType element shall contain the attributes given in Table F.22.
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Table F.22 — Attributes of element functionType

Attribute Data type Use Description

name xsd:string required Type name of the function type

uniquelD xsd:ID required Unique ID of the function type

description xsd:string optional Optional textual description of the function type

package xsd:string optional Optional textual association of the function type
with a "package" or similar classification sCheme -
the usage of this attribute is left to the profile
validator

F.45.4.2 Element versionInfo

The mandatory versioninfo element within the functionType element provides‘information on the versioning
history of a function type (concerning the definition of the interface).

To keep track of the versioning history, the versioninfo element may/be entered multiple times. The multiple
entries shall be arranged within the functionType element in the following sequence:

a) the first entry represents the most recent version,

b) the second entry represents the immediately preceding version,
c) the last entry represents the first released version:

This element will be provided once at the creation of the description of the function type. New elements will
only be added, if modifications of a function type are introduced, which lead to a modified version of the device

profile.

The versioninfo element shall contain(the attributes given in Table F.23.

Table F.23 — Attributes of element versioninfo

Attribute Data type Use Description

organization xsd:string required Name of the organisation maintaining the function
type

version xsd:string required Version identification in the versioning history;
suggested format: "xx.yy" (xx,yy = 0..255)

author xsd:string required Name of the person maintaining the function type

date xsd:date required Date of this version

reémarks xsd:string optional Descriptive information concerning the specific step

in the versioning history
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F.4.5.4.3 Element interfaceList

F.4.5.4.3.1 General

The mandatory interfaceList element within the functionType element provides the definition of the interface of
the function type. Elements of the interface are:

— the input variables, and/or
— the output variables, and/or
— the configuration variables
of the function type.

Consequently the interfaceList element contains a sequence of three elements, where each element
represents lists of one to many variable declarations encoded as varDeclaration elements:

— one optional element inputVars,
— one optional element outputVars, and
— one optional element configVars.

Neither the interfaceList nor the inputVars, outputVars or configVars‘elements have any attributes.

F.4.5.4.3.2 Element varDeclaration

In the context of the definition of a structured data type, the varDeclaration element describes a single
component variable (member) of the structure.

In the context of the definition of the interface of affunction type, the varDeclaration element describes a single
nterface variable of the function type.

The data type of the component variablel-or interface variable is either defined by an element describing a
simple data type out of the group g_simple, or by an element dataTypelDRef, which references one of the
defined complex data types within the_dataTypeList element.

F.4.5.2.2.1 describes the group'g: simple and F.4.5.4.3.3 describes the dataTypelDRef element.

Al further properties of the variable are contained in the attributes of the varDeclaration element, as given in
Table F.24.
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Table F.24 — Attributes of element varDeclaration

Attribute Data type Use Description
name xsd:string required Name of the interface variable or structure
component
uniquelD xsd:ID required Unique ID of the interface variable or structure

CUTNMTpUTeTit

size xsd:string optional Number of elements, if the interface variable or
structure component is of type anonymous ARRAY,
BITSTRING, STRING or WSTRING

initialValue xsd:string optional Initial value of the interface variable or structure
component
description xsd:string optional Optional textual description of the interface variable

or structure component

F.4.5.4.3.3 Element dataTypelDRef
The dataTypelDRef element serves to reference a complex data type inside the dataTypeList element (se€
F.4.5.2), either from an interface variable of a function type, or fromrar’ array type definition, or from 4
component variable inside the definition of a structured data type.

The reference of type xsd:IDREF is provided as an attribute of the dataTypelDRef element, as given in Table]
F.25.

Table F.25 — Attributes of\element dataTypelDRef

Attribute Data type Use Description

uniquelDRef xsd:IDREF required Unique ID of the referenced data type

F.4.5.5 Element functioninstanceList

F.4.55.1 General

If the optional ApplicationProcess element is present in the device profile, it contains a mandatory
functioninstanceList element, which contains a sequence of one to many functioninstance elements and zerg
to many connection elements.

At the applicatign\process level, the functioninstance elements represent the accessible application functions
of the device~type, independent of the network type or protocol. The connection elements represent
connectionS~'if any - between specific output and input variables of those function instances.

The functioninstancelList element also appears as an optional sub-element of the functionType element (se€
F 4:5@). Like at the application process level, the functioninstanceList element in that case contains 4
sequence of one to many functioninstance elements and zero to many connection elements.

The functionlinstanceList element is only present within a functionType element, if a function is hierarchically
structured. In this case the functioninstance elements represent the internal functions contained in the function

type, and the connection elements the optional internal connections. These functions and their optional
connections would be instantiated together with the instantiation of the containing function type.

The functionlnstanceList element does not have any attributes.
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F.4.5.5.2 Element functioninstance
The mandatory functioninstance element does not contain any sub-elements.

The functioninstance element shall contain the attributes given in Table F.26.

Table F.26 — Attributes of element functioninstance

Attribute Data type Use Description
name xsd:string required Name of the function instance
uniquelD xsd:ID required Unique ID of the function instance (see NOTE)
typelDRef xsd:IDREF required Unique ID of the referenced function type
description xsd:string optional Optional textual description of the function jnstance
NOTE When creating the unique ID for a function instance, it is essential that the ID is unique over all created/Ds.inside the
XML source file. To allow equal names for function instances inside different function types, the ID of a function inStance should
generally concatenate the name of the containing function type with the instance name, to guarantee uniqueness.

F.4.5.5.3 Element connection

The optional connection element defines a connection between an output\Variable of a function instance and
an input variable of another function instance. Inside function types,~the connection may also be drawn
between an input variable of the function type and an input variable~of a contained function instance, or
between an output variable of a contained function instance and<an output variable of the function type. The
connection element may appear zero to many times.

The connection element contains the attributes given in Table-F.27.

Table F.27 — Attributes of element connection

Attribute Data type Use Description
source xsd:string required Starting point of connection
destination xsd:string required Endpoint of connection
description xsd:string optional Optional textual description of the connection
EXAMPLE

The values of the source‘and the destination attributes may be used to encode the starting point and the endpoint of a
connection using the_syntax <function_instance_name>'.'<variable_name>; example for the value of a source attribute:
PowerMeasures.Frequency'. Connections to interface variables of a function type use the names of the interface variables
only.

F.4.5.6 <Element parameterList

F.45.6.1 General

T the optional ApplicationProcess element is present in the device profile, it contains a mandatory
parameterList element shown in Figure F.7, which represents a sequence of one to many parameter elements.
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Figure F.7 — parameterList

Each of the parameter elements represents a parameter of the device profile. Multilingual names and/on
descriptionsforthe parameters are provided through the group g_labels. F.2.2.2 describes the group g_labels|.

The parameter is described by:
——_its attributes,

— a reference to one (or more) interface variable(s) of one (or more) function instance(s) (mandatory
element variableRef),

— a possibly empty set of sub-elements (conditionalSupport, denotation, actualValue, defaultValue,
substituteValue, allowedValues, unit, property and g_labels).

NOTE References to multiple variables are a special case: specific parameters may reference an output variable of one
function instance and an input variable of another function instance at the same time. In this case the data types of the two
variables shall be the same. The XML parser cannot check the equality of data types. This can only be checked by a
supporting tool.
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F.4.5.6.2 Element parameter

F.4.5.6.2.1 General

The parameter element shall contain the attributes given in Table F.28.

Table F.28 — Attributes of element parameter

Attribute Data type Use Description
uniquelD xsd:ID required Unique ID of the parameter
access xsd:NMTOKEN | default Defines which operations are valid for the parameter:

—read - read access only (default value)
— write - write access only
— readWrite - both read and write access

— noAccess - access denied

support xsd:NMTOKEN | optional Defines whether or not the parameter has to beNimplemented in the
device; valid values:

— mandatory - parameter implementatjon is required

— optional - parameter implementation is possible but not
required

— conditional - parameter implementation is required if one or
more other optional parameter(s) is (are) implemented; these
parameters are spegcifiéd using the sub-element
conditionalSupport

persistence |xsd:boolean default Defines the behaviour, after power failure; valid values are false
(default) and true

offset xsd:string optional Offset which isladded to an actual value to form a scaled value:
EngineeringVlalue = (ParameterValue + offset) * multiplier; if not
present, offset = 0 is assumed

multiplier xsd:string optional Scaling‘factor by which an actual value is multiplied to form a scaled
values EngineeringValue = (ParameterValue + offset) * multiplier; if
not) present, multiplier = 1 is assumed

F.4.5.6.2.2 Element conditionalSupport

One or more conditionalSupport elements are present only if the value of the support attribute of the
parameter element is conditional. Each element refers to a single optional parameter. If at least one of those
optional parameters is implemented, the conditional parameter has also to be implemented.

The element conditienalSupport shall contain the single attribute given in Table F.29.

Table F.29 — Attributes of element conditionalSupport

Attribute Data type Use Description

paramIDRef xsd:IDREF required Unique ID of the referenced optional parameter

F.4.5.6.2.3 Element denotation
The denotation element serves to hold application-specific, multilingual names of the parameter. The names

are provided through the mandatory g_labels sub-element. It is also possible to add multilingual descriptive
information. The element denotation does not have any attributes.
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F.4.5.6.2.4 Element actualValue

The actualValue element serves to hold the actual value of the parameter. An optional g_labels sub-element
may provide multilingual descriptive information for this value. The value itself is provided in the value attribute
of the element actualValue. An offset and multiplier may also be provided.
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Table F.30 — Attributes of element actualValue

Attribute Data type Use Description
value xsd:string required Actual value
offset xsd:string optional Offset which is added to an actual-value to form a

scaled value: EngineeringValue = (value + offset) *
multiplier; if not present, the respective value of the
parameter element shall be Used

multiplier xsd:string optional Scaling factor by which ansactual value is multiplied
to form a scaled value¥vEngineeringValue = (value +
offset) * multiplier;/f n6t present, the respective
value of the parameter element shall be used

F.4.5.6.2.5 Element defaultValue

The defaultValue element serves to hold the default value_©f the parameter. This value overwrites the initial
value of the interface variable of the function type associated with the parameter.

An optional g_labels sub-element may provide multilingual names and/or descriptive information for this value,
The value itself is provided by the value attribute, of the element defaultValue. An offset and multiplier may
also be provided.

The attributes of the element defaultValue shall be as given in Table F.30.

F.4.5.6.2.6 Element substituteValue

The substituteValue elementsdefines a specific value of the parameter that is provided to the device
application in certain device epeérating states (for example on device fault).

An optional g_labels sub=element may provide multilingual names and/or descriptive information for this value,
The value itself is provided by the value attribute of the element substituteValue. An offset and multiplier mayj
also be provided.

The attributes, of the element substituteValue shall be as given in Table F.30.

F.4.5.6.2-7 Element allowedValues

The/allowedValues element defines a list of supported values and/or a single range or several ranges of
supported values for the parameter.

The list of supported values is represented by zero to many value sub-elements of the allowedValues element

whereas the ranges are represented by zero to many range sub-elements of the allowedValues element.

The value sub-element holds a single allowed value of the parameter. An optional g_labels sub-element may
provide multilingual names and/or descriptive information for this value. The value itself is provided by the
value attribute of the element value. An offset and multiplier may also be provided.

The attributes of the element value shall be as given in Table F.30.

© IS0 2007 — All rights reserved 89


https://standardsiso.com/api/?name=bf6e3a01729a9d651a1fd3b4cb39954b

ISO 15745-4:2003/Amd.2:2007(E)

The range sub-element contains two required sub-elements, namely the element minValue and the element
maxValue, which define the limits of that range of allowed values. The minValue and the maxValue elements
have the same structure and attributes as the value sub-element of the allowedValues element. Therefore the
description of the value sub-element and Table F.30 are also valid for these sub-elements.

F.4.5.6.2.8 Element unit

The unit element defines the engineering unit of a parameter (fro example time, temperature, pressure, flow,
acceleration, current, energy), as specified in ISO 1000. An optional g_labels sub-element may provide
multilingual names and/or descriptive information for the engineering unit.

The attributes of the element unit shall be as given in Table F.31.

Table F.31 — Attributes of element unit

Attribute Data type Use Description
multiplier xsd:string required Multiplier for engineering units of analog
parameters
unitURI xsd:anyURI optional Link to the respective unit definition in a file

containing all engineerihg uhits (for example time,
temperature, pressure, flow, acceleration, current,
energy...), as standardized by ISO 1000

F.4.5.6.2.9 Element variableRef

The variableRef element builds a reference to an interface variable of a function instance, or, if the variable is
an array or a structure, possibly a reference to a member of the variable (array element or structure
component).

In a hierarchically structured ApplicationProcess element, function instances can be located inside function
nstances of other function types. Therefore a spegific instance in the functional tree can only be accessed by
stepping through the tree, i.e. the specific instance shall be addressed through a concatenation of instance
names. To map this concatenation and allow'the referencing of a member, the variableRef element contains:
— a sequence of one to many instancelDRef elements, followed by

— a single mandatory variablelDRef element, and

— an optional memberRef element.

The variableRef element-has the attribute given in Table F.32.

Table F.32 — Attribute of element variableRef

Atttibute Data type Use Description

position xsd:unsignedByte default Defines the sequence of multiple mapped data
items into a single parameter object; position=1
means starting the mapping at the lowest bit
position; the number of bits is defined by the data

type of the data item; subsequent data items are
packed without gaps; default value: 1 (see Note)

NOTE Attribute can be omitted for a single mapped data item.
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F.4.5.6.2.10 Element instancelDRef

The instancelDRef element serves to reference a function instance inside a functioninstanceList element,
which may reside either on the level of the ApplicationProcess element or on the level of a functionType
element.

Th rof svad-lPDREE ¢ PEPSC T 120 ST 3 £ 1 HEPSE P20 INRaf
A"y ) =4 T At TooOtC—OT aIe— misStarictTo T

lamant —ac—cHivan—i
CTCTICTTIGaS yYrveTrTirT

ran. £ 4y ia—nronudad oo o
T TCTCTCTIOUCTUT Ty PT—AS! LAY == ISTPTOVIOTU asS—alt T\C

F.33.

Table F.33 — Attributes of element instancelDRef

Attribute Data type Use Description

uniquelDRef xsd:IDREF required Unique ID of the referenced function inStance

F.4.5.6.2.11 Element variablelDRef

The variableIDRef element serves to reference an interface variable,of<'a function type inside the
functionTypelList element.

In a given variableRef element the instance of that function type is_defined by the functioninstance element
referenced by the instancelDRef element, which is just preceding the variableIDRef element.

The reference of type xsd:IDREF is provided as an attribute’ of*the variable|DRef element, as given in Table]
F.34.

Table F.34 — Attributes,of element variablelDRef

Attribute Data type Use Description

uniquelDRef xsd:IDREF required Unique ID of the referenced interface variable of a
function type

F.4.5.6.2.12 Element memberRef
The optional memberRef element either references the respective component of an interface variable of
structured data type (attribute uniquelDRef is used), or the respective array element of an interface variable of
array data type (attribute index is used). One of these two attributes shall be present if the memberRef
element is present

The memberRef-element shall contain the attributes given in Table F.35.

Table F.35 — Attributes of element memberRef

Attribute Data type Use Description

uniquelDRef xsd:IDREF optional Unique ID of the referenced component of a
structured data type

index xsd:long optional Index of the referenced array element

F.4.5.6.3 Element property

The property element is introduced as a generic element to allow the inclusion of values for additional specific
properties into the description of a parameter.
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The property element shall contain the attributes given in Table F.36.

Table F.36 — Attributes of element property

Attribute Data type Use Description
name xsd:string required Name of the property
value xsd:string required Value of the property

F.4.5.7.1

F.4.5.7.2

elements.

General

F.4.5.7 Element parameterGroupList

The optional parameterGroupList element, if present, contains a sequence of one to many-parameterGroup
elements, as shown in Figure F.8. Multilingual names and/or descriptions for the parameter groups are
provided through the group g_labels. See F.2.2.2 for the description of the group g_labels,

|

parameterGroupList

|

1.*
L‘ parameterGroup ‘

&

_14

g_labels ‘

L‘

parameterRef ‘

0.*
—4 parameterGroup ‘

Figure F.8 — parameterGroupList

Element parameterGroup

Each of the parameterGroup elements combines a set of parameters out of the parameterList element to build
a group of parameters which serve a specific purpose, for example to prepare HMI views. This purpose is
ndicated by the value of the kindOfAccess attribute of the parameterGroup element. It is possible to define a
hierarchy of parameter groups.

The respective parameters insthe set are referenced through the corresponding number of parameterRef

The parameterGroup element contains the attributes given in Table F.37.

Table F.37 — Attributes of element parameterGroup

Attribute Data type Use Description
uniquelbD xsd:1D required Unique ID of the parameter group
KindOfAccess xsd:string optional Classifies the parameters of the parameter group

F.4.5.7.3

Element parameterRef

The parameterRef element serves to reference a parameter element inside the parameterList element of the
ApplicationProcess element.

The reference of type xsd:IDREF is provided as an attribute of the parameterRef element, as given in Table

F.38.
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Table F.38 — Attributes of element parameterRef

Attribute Data type Use Description

uniquelDRef xsd:IDREF required Unique ID of the referenced parameter

F.4.6 EtherCAT device profile template schemas

F.4.6.1 XML schema: ISO15745ProfileContainer.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmlIns:xsd="http://www.w3.0rg/2001/XMLSchema’>
<xsd:element name="1S015745ProfileContainer'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="1S015745Profile” maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="1S015745Profile'">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="‘ProfileHeader" type="ProfileHeader_DataType"/>
<xsd:element name="ProfileBody" type="ProfileBody_ Ddatalype"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:annotation>
<xsd:documentation>* HEADER SECTION *</xsd:documentation>
</xsd:annotation>
<xsd:complexType name="ProfileHeader_DataType'>
<xsd:sequence>
<xsd:element name="Profileldentification’) type="xsd:string"/>
<xsd:element name="ProfileRevision” type="xsd:string"/>
<xsd:element name="ProfileName" type=*xsd:string"/>
<xsd:element name='"ProfileSource' “type="xsd:string"/>
<xsd:element name="ProfileClasslID" type="ProfileClassID_DataType"/>
<xsd:element name="ProfileDate”, type="xsd:date" minOccurs="0"/>
<xsd:element name="Additional Information” type="xsd:anyURI"™ minOccurs="0"/>
<xsd:element name='"1S015745Reference" type="1S015745Reference_DataType'/>
<xsd:element name="I1ASInterfaceType" type="I1ASInterface_DataType"™ minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
<xsd:annotation>
<xsd:documentation>* BODY SECTION *</xsd:documentation>
</xsd:annotation>
<xsd:complexTypename="ProfileBody_DataType" abstract=""true'"/>
<xsd:annotation>
<xsd:documentation>* HEADER DATA TYPES *</xsd:documentation>
</xsd:annotation>
<xsd:simpleType name="ProfileClasslD_DataType'>
<xsderestriction base="xsd:string">
Ixsd:enumeration value="AlIP"/>
<xsd:enumeration value="Process'/>
<xsd:enumeration value="InformationExchange"/>
<xsd:enumeration value="Resource"/>
<xsd:enumeration value="Device'/>
<xsd:enumeration value="CommunicationNetwork"/>
<xsd:enumeration value="Equipment"/>
<xsd:enumeration value="Human"/>
xsd-enumeration value="Material’/

</xsd:restriction>
</xsd:simpleType>
<xsd:complexType name=""1S015745Reference_DataType'>
<xsd:sequence>
<xsd:element name="1S015745Part" type="xsd:positivelnteger"/>
<xsd:element name="1S015745Edition" type="xsd:positivelnteger'/>
<xsd:element name="ProfileTechnology" type="'xsd:string"/>
</xsd:sequence>
</xsd:complexType>
<xsd:simpleType name="l1ASInterface_DataType'>
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<xsd:union>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="CSI1"/>
<xsd:enumeration value="HCI"/>
<xsd:enumeration value="1S1"/>
<xsd:enumeration value="API1"/>
<xsd:enumeration value="CMI"/>

PR

)\DUI.CIILIIIICI at;UII Vd:UC—I'EJI 7
<xsd:enumeration value="FSI1"/>
<xsd:enumeration value="MTI"/>
<xsd:enumeration value="SEIl"/>
<xsd:enumeration value="USI"/>

</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:length value="4"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>
<xsd:annotation>

</xsd:annotation>
<xsd:complexType name="ProfileHandle_DataType'>
<xsd:sequence>

</xsd:sequence>
</xsd:complexType>
</xsd:schema>

F.4.6.2 XML schema: CommonElements.xsd

<?xml version="1.0" encoding=""UTF-8"?>

kxsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema’">
<V ——#HtHHHHHHHHHE## common attribute group-->
<xsd:attributeGroup name="ag_formatAndFile">

</xsd:attributeGroup>
<V -—#HH##HHHAHH#HAHHAR commOn groups-->
<xsd:group name="g_Jlabels">
<xsd:sequence>
<xsd:choice”maxOccurs="unbounded*>
<xsdgelement name="label">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">

</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>

<xsd:element name="Profileldentification” type="xsd:string"/>
<xsd:element name="ProfileRevision" type="xsd:string"/>
<xsd:element name="ProfileLocation™ type='"xsd:anyURI" minOceurs="0"/>

<xsd:documentation>* ISO 15745 DEFINED DATA TYPES *</xsd:documentation>

<xsd:attribute name="formatName" type="xsd:istring"” Ffixed="DDXML"™ Fform="unqualified"/>
<xsd:attribute name="formatVersion" type="xsd:string"” fixed="2.0" form="unqualified"/>
<xsd:attribute name="fileName" type=""xSd:string"” use="required” form="unqualified"/>
<xsd:attribute name="fileCreator" type="xsd:string" use="required" form="unqualified />
<xsd:attribute name="fileCreationDate" type=""xsd:date" use="required” form="unqualified"/>
<xsd:attribute name="fileCreationTime" type=""xsd:time" use="optional"/>

<xsd:attribute name="fileModiFicationDate" type="xsd:date" use="optional” form="unqualified"/>
<xsd:attribute name="fileModificationTime" type="xsd:time" use="optional"/>

<xsd:attribute name="fileModifiedBy" type="xsd:string" use="optional"/>

<xsd:attribute name="f#leVersion" type='"xsd:string" use="required" form="unqualified"/>

<xsd:attribute name="lang" type=''xsd:language" use="required"/>
<xsd:attribute name="URI" type="xsd:anyURI" use="optional"/>

<xsd:element name="description'>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">

<xsd:attribute name="lang" type="xsd:language'" use="required'"/>
<xsd:attribute name="URI" type="xsd:anyURI" use="optional"/>

</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
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<xsd:element name="labelRef">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:anyURI'>

<xsd:attribute name="dictID" type=""xsd:

ISO 15745-4:2003/Amd.2:2007(E)

IDREF" use="'required"/>

<xsd:attribute name="textlID" type="xsd:string" use="optional'/>

</xsd:extension>
</xsd:simpleContent>

Fxso= cCompP t cATy P
</xsd:element>
</xsd:choice>
</xsd:sequence>
</xsd:group>
<xsd:group name="'g_simple'>
<xsd:choice>

<xsd:element name="BOOL"/>
<xsd:element name="BITSTRING" />
<xsd:element name="BYTE"/>
<xsd:element name='"CHAR"/>
<xsd:element name="WORD"/>
<xsd:element name="DWORD"/>
<xsd:element name="LWORD"/>
<xsd:element name="SINT"/>
<xsd:element name="INT"/>
<xsd:element name="DINT"/>
<xsd:element name="LINT"/>
<xsd:element name=""USINT"/>
<xsd:element name="UINT"/>
<xsd:element name="UDINT"/>
<xsd:element name=""ULINT"/>
<xsd:element name="REAL"/>
<xsd:element name="LREAL"/>
<xsd:element name=""TIME"/>
<xsd:element name="DATE"/>
<xsd:element name="DT"/>
<xsd:element name="TOD"/>
<xsd:element name="STRING"/>
<xsd:element name="WSTRING"/>

</xsd:choice>
</xsd:group>
<V - common elements--3
<xsd:element name="vendorID">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string'>

<xsd:attribute name="readOnly" type=""xsd:boolean" default=""true'/>

</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="deviceFamily">
<xsd:complexType>
<xsd:grolip,ref="g_labels"/>

<xsd:attribute name="readOnly" type="xsd:boolean” default="true"/>

</xsd:complexType>
</xsd:element>
<xsd:element name="productlD'>
<xsd :-complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">

<xsd:attribute name="readOnly" type=""xsd:boolean' default=""true'/>

</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name='version'>

<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">

<xsd:attribute name="versionType" use="required'>

<xsd:simpleType>
<xsd:restriction base=""xsd:NMTOKEN">
<xsd:enumeration value="SW"/>
<xsd:enumeration value="FW"/>
<xsd:enumeration value="HW"/>
</xsd:restriction>

© 1SO 2007 — All rights reserved

95


https://standardsiso.com/api/?name=bf6e3a01729a9d651a1fd3b4cb39954b

ISO 15745-4:2003/Amd.2:2007(E)

</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="readOnly" type="xsd:boolean” default="true"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="buildDate" type="xsd:date"/>

ADd.C:CIIICIIt IIGlIIIC—"D}JCb;f;bat;UIIRCV ;D;UII"
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="readOnly" type="xsd:boolean” default="true"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
</xsd:schema>

F.4.6.3 XML schema: ProfileBody_Device EtherCAT.xsd

The XML schema ProfileBody_Device_EtherCAT.xsd includes the schema ISO15745PrefileContainer.xsd in
F.4.6.1 and the schema CommonElements.xsd in F.4.6.2.

<?xml version="1.0" encoding="UTF-8"?>
kxsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema’">
<xsd:include schemalLocation=""1S015745ProfileContainer.xsd"/>
<xsd:include schemalLocation=""CommonElements.xsd"/>
<Vt HH#H# profile body device -->
<xsd:complexType name="ProfileBody_Device_EtherCAT">
<xsd:complexContent>
<xsd:extension base="ProfileBody_DataType'>
<xsd:sequence>
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element
axOccurs="unbounded"/>
</xsd:sequence>
<xsd:attributeGroup ref="ag_formatAndFile"/>
<xsd:attribute name="supportedLanguages" type=""xsd:NMTOKENS"™ use="optional™/>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<V device Tdentity elements -->
<xsd:element name="Deviceldentity'>
<xsd:complexType>
<xsd:sequence>

ref="Deviceldentity" minOccurs="0"/>

ref="DeviceManager" minOccurs="0"/>

ref="DeviceFunction” maxOccurs="unbounded"/>
ref="ApplicationProcess"(/minOccurs="0" maxOccurs="unbounded"/>
name="ExternalProfileHandle" type="ProfileHandle_DataType"™ minOccurs="0"

<xsd:element
<xsd:element,
<xsd:element
<xsd:element
<xsd:element
<xsdzelement
<xsdielement
<wxsd:zelement
<xsd:element
<xsd:element
<xsd:element
<xsd:element
<xsd:element

réfs“vendorName"/>

ref="vendorID" minOccurs="0"/>

ref=""vendorText" minOccurs="0"/>

ref="deviceFamily" minOccurs="0"/>
ref="productFamily" minOccurs="0"/>
ref="productName"/>

ref="productlD" minOccurs="0"/>

ref="productText" minOccurs="0"/>

ref="orderNumber"™ minOccurs="0" maxOccurs="unbounded"/>
ref=""version" minOccurs="0" maxOccurs="unbounded"/>
ref="bui ldDate" minOccurs="0"/>
ref="specificationRevision” minOccurs="0"/>
ref="instanceName" minOccurs="0"/>

</xsd:sequence>
</xsd:complexType>

<7xsd:-element>
<xsd:element name="productFamily">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="readOnly" type="xsd:boolean” default="true"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
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<xsd:element name="instanceName'>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="readOnly" type="xsd:boolean” default="false"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>

I’)\Dd -C = CINcT It
<xsd:element name="orderNumber'>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string'>
<xsd:attribute name="readOnly" type=""xsd:boolean" default=""true'/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="productName’>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="readOnly" type="xsd:boolean" default='"trGe"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="productText'>
<xsd:complexType>
<xsd:group ref="g_labels"/>
<xsd:attribute name="readOnly" type="xsd:boolean” default="true"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="vendorName'>
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:string">
<xsd:attribute name="readOnly" type="xsd:boolean”™ default="true"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>
</xsd:element>
<xsd:element name="vendorText'>
<xsd:complexType>
<xsd:group ref="g_labelsi/>
<xsd:attribute name="readOnly" type="xsd:boolean”™ default="true"/>
</xsd:complexType>
</xsd:element>
<I--# # * dewvice manager elements -->
<xsd:element name="DeviceManager"'>
<xsd:complexType>
<xsd:sequehce>
<xsd:element ref="indicatorList" minOccurs="0"/>
</xsdzsequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="indicatorList'>
<xsd :-complexType>
<xsd:sequence>
<xsd:element ref="LEDList" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="LEDList">
<xsd:complexType>
<xsd:sequence>

<xsd:element ref="LED" maxOccurs="unbounded"/>
<xsd:element ref=""combinedState'" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="LED">
<xsd:complexType>
<xsd:sequence>
<xsd:group ref="g_labels"/>
<xsd:element ref="LEDstate" maxOccurs="unbounded"/>
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</xsd:sequence>
<xsd:attribute name="LEDcolors" use="required">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="monocolor"/>
<xsd:enumeration value="bicolor'/>
</xsd:restriction>
</xsd:simpleType>

IIADUI - Glttl ; IIJUtC
<xsd:attribute name="LEDtype'" use="optional'>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="10"/>
<xsd:enumeration value="device'/>
<xsd:enumeration value="communication"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
</xsd:complexType>
</xsd:element>
<xsd:element name="LEDstate">
<xsd:complexType>
<xsd:group ref="g_labels"/>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="state" use='"‘required'>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="on"/>
<xsd:enumeration value="off"/>
<xsd:enumeration value="flashing"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="LEDcolor" use="required'>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="green"/>
<xsd:enumeration value="amber"/>
<xsd:enumeration value="red"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="flashingPeriod{"\ type="xsd:unsignedInt" use="optional'/>
<xsd:attribute name="impulsWidth' type="xsd:unsignedByte" default="50"/>
<xsd:attribute name="numberOfImpulses" type="'xsd:unsignedByte" default="1"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="combinedState">
<xsd:complexType>
<xsd:sequence>
<xsd:group ref="‘g.labels"/>
<xsd:element name="LEDstateRef" minOccurs="2" maxOccurs="unbounded">
<xsd:compllexType>
<xsdzattribute name="statelDRef" type="xsd:IDREF" use="required"/>
</xsd.:'complexType>
</xsd:e¥ement>
</xsd:s€quence>
</xsd:complexXType>
</xsd:elemént>
<V - HHAH## device function elements -->
<xsd:edement name="DeviceFunction'>
<xXsdzcomplexType>
<xsd:sequence>
<xsd:element ref="capabilities'/>
<xsd:element ref="picturesList” minOccurs="0"/>
<xsd:element ref="dictionaryList'" minOccurs="0"/>

</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="'capabilities'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="characteristicsList"™ maxOccurs="unbounded"/>

<xsd:element ref="standardComplianceList" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
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</xsd:element>
<xsd:element name="characteristicsList">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="category' minOccurs="0">
<xsd:complexType>
<xsd:group ref="g_labels"/>
</xsd:complexType>

IIADL: - : CINCT It
<xsd:element ref="characteristic" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="characteristic'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="characteristicName"/>
<xsd:element ref="characteristicContent™ maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="characteristicContent">
<xsd:complexType>
<xsd:group ref="g_labels"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="characteristicName'>
<xsd:complexType>
<xsd:group ref="g_labels"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="standardComplianceList">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="compliantWith" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="compliantWith">
<xsd:complexType>
<xsd:group ref="g_labels"/>
<xsd:attribute name="name" type=''xsd:string" use='"required"/>
<xsd:attribute name="range" default="international'>
<xsd:simpleType>
<xsd:restriction base="xsd:NMTOKEN">
<xsd:enumeration value="international"/>
<xsd:enumeréation value="internal'/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
</xsd:complexType>
</xsd:element>
<xsd:element name="picturesList">
<xsd:complexType>
<xsd.:seguence>
<xsd:element ref="picture”™ maxOccurs="unbounded"/>
</xsd:sequence>
</Xsd=ZcomplexType>
</xsd>€lement>
<xsd:element name="picture'>
<xsd:complexType>
<xsd:group ref="g_labels"/>
<xsd:attribute name="URI" type='"'xsd:anyURI" use="required"/>
<xsd:attribute name="number" type="xsd:unsignedInt" use="optional*/>
</xsd:complexType>
</xsd:element>

<xsd:element name="dictionaryList">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="dictionary" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="dictionary'>
<xsd:complexType>
<xsd:sequence>
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<xsd:element ref="file" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="lang" type=''xsd:language" use="required"/>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="file">
<xsd:complexType>

}\Dd - C\ttl ;butc T IClIIIC—"UR : typc—")\alj -al IyIUIR : = UDC—"I cyu ; T Clj"ll
</xsd:complexType>
</xsd:element>
<Vt application process elements -->
<xsd:element name="ApplicationProcess">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="dataTypeList"” minOccurs="0"/>
<xsd:element ref="functionTypeList"/>
<xsd:element ref="functionlnstanceList"/>
<xsd:element ref="parameterList"/>
<xsd:element ref="parameterGroupList™ minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="dataTypelList'>
<xsd:complexType>
<xsd:sequence>
<xsd:group ref="g_complex" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="functionTypeList">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="functionType" maxOccurs="unboufnded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="functionType'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="versionlnfo" maxOecgurs="unbounded"/>
<xsd:element ref="interfaceList"/>
<xsd:element ref="functionlnstancetist™ minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="name" types'Xsd:string" use="required"/>
<xsd:attribute name="uniquelB![_type="xsd:ID" use="required"/>
<xsd:attribute name="descripgtion” type="xsd:string" use="optional"/>
<xsd:attribute name="package’ type="'xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="versioninfo''>
<xsd:complexType>
<xsd:attribute famé="organization" type="xsd:string" use="required"/>
<xsd:attribute name="version" type="xsd:string" use="required"/>
<xsd:attribute /name="author' type="xsd:string" use='"required'/>
<xsd:attribdte name="date" type=''xsd:date'" use="required"/>
<xsd:attripute name="remarks" type="xsd:string" use="optional*/>
</xsd:complexXType>
</xsd:elemént>
<xsd:element name="interfacelList'">
<xsdicomplexType>
<xsd:sequence>
<xsd:element ref="inputVars™ minOccurs="0"/>
<xsd:element ref="outputVars'™ minOccurs="0"/>
<xsd:element ref="configVars"™ minOccurs="0"/>
</xsd:sequence>

</xsd:complexType>
</xsd:element>
<xsd:element name="inputVars'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="varDeclaration"™ maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="outputVars'>
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<xsd:complexType>
<xsd:sequence>
<xsd:element ref="varDeclaration”™ maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="configVvars'>
<xsd:complexType>

ASU . STUUCTTILT
<xsd:element ref="varDeclaration” maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="varDeclaration'>
<xsd:complexType>
<xsd:choice>
<xsd:group ref="g_simple"/>
<xsd:element ref="dataTypelDRef"/>
</xsd:choice>
<xsd:attribute name="name" type="'xsd:string" use="required"/>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="size" type=""xsd:string" use="optional"/>
<xsd:attribute name="initialValue” type="xsd:string" use="optional’ />
<xsd:attribute name="description” type='xsd:string" use="optional’V/>
</xsd:complexType>
</xsd:element>
<xsd:element name="dataTypelDRef">
<xsd:complexType>
<xsd:attribute name="uniquelDRef" type=''xsd:IDREF" use=“required"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="functionlnstanceList">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="functionlnstance"™ maxQgccurs="unbounded"/>
<xsd:element ref="connection" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="functionlnstance'>
<xsd:complexType>
<xsd:attribute name="name" type=''xsd:string" use='"required"/>
<xsd:attribute name="uniquelD%“type=""xsd:ID" use="required"/>
<xsd:attribute name="typelDRef" type="xsd:IDREF" use="required"/>
<xsd:attribute name="descrkiption” type='xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="connection>
<xsd:complexType>
<xsd:attribute _name="source" type="xsd:string" use=""required"/>
<xsd:attribute\ name="destination" type="xsd:string" use='"required'/>
<xsd:attribute name="description” type="xsd:string" use="optional"/>
</xsd:compléxType>
</xsd:element>
<xsd:element_name="parameterList'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="parameter" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="parameter">
<xsd:complexType>
<xsd:sequence>
<xsd:group ref="g_labels"/>
<xsd:element ref="variableRef' maxOccurs="unbounded'/>

<xsd:element ref="conditionalSupport”™ minOccurs="0" maxOccurs="unbounded"/>

<xsd:element ref="denotation’™ minOccurs="0"/>

<xsd:element ref="actualValue”™ minOccurs="0"/>

<xsd:element ref="defaultValue" minOccurs="0"/>

<xsd:element ref="substituteValue" minOccurs="0"/>

<xsd:element ref=""allowedValues" minOccurs="0"/>

<xsd:element ref="unit" minOccurs="0"/>

<xsd:element ref=""property" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attributeGroup ref="ag_parameter'/>
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</xsd:complexType>
</xsd:element>
<xsd:element name="variableRef">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="instancelDRef" maxOccurs="unbounded'/>
<xsd:element ref="variablelDRef"/>
<xsd:element ref="memberRef" minOccurs="0" maxOccurs="unbounded'/>

I’}\)uI - 2CYUTTILT
<xsd:attribute name="position" type="xsd:unsignedByte'" default="1"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="instancelDRef">
<xsd:complexType>
<xsd:attribute name="uniquelDRef" type="xsd:IDREF"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="variablelDRef">
<xsd:complexType>
<xsd:attribute name="uniquelDRef" type="xsd:IDREF"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="memberRef">
<xsd:complexType>
<xsd:attribute name="uniquelDRef" type="'xsd:IDREF" use="optional"/>
<xsd:attribute name="index" type=''xsd:long" use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="actualValue'>
<xsd:complexType>
<xsd:group ref=""g_labels"™ minOccurs="0"/>
<xsd:attributeGroup ref="ag_value"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="conditionalSupport">
<xsd:complexType>
<xsd:attribute name="paramlDRef" type="'xsd:IDREFR" use=""required"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="denotation'>
<xsd:complexType>
<xsd:group ref="g_labels"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="defaultValue'>
<xsd:complexType>
<xsd:group ref="g_labels" min@ccurs="0"/>
<xsd:attributeGroup ref=ag.value"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="substituteValue'>
<xsd:complexType>
<xsd:group ref={'g,labels"™ minOccurs="0"/>
<xsd:attributeGroup ref="ag_value"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="allowedValues'>
<xsd:compTexType>
<xsdZsequence>
<xsd:element ref="value" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="range" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xSd:element>
<xsd:element name="value'>
<xsd:complexType>

<xsd:group ref=""g_labels"™ minOccurs="0"/>
<xsd:attributeGroup ref="ag_value"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="range'>
<xsd:complexType>
<xsd:sequence>
<xsd:element name="minValue'>
<xsd:complexType>
<xsd:group ref="g_labels"™ minOccurs="0"/>
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<xsd:attributeGroup ref="ag_value"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="maxValue'>
<xsd:complexType>
<xsd:group ref="g_labels"™ minOccurs="0"/>
<xsd:attributeGroup ref="ag_value"/>
</xsd:complexType>
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</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="'unit">
<xsd:complexType>
<xsd:group ref="g_labels"/>
<xsd:attribute name="multiplier” type="xsd:string" use="required"/>
<xsd:attribute name="unitURI" type="xsd:anyURI'" use="optional'/>
</xsd:complexType>
</xsd:element>
<xsd:element name="property'>
<xsd:complexType>
<xsd:attribute name="name" type="'xsd:string" use="required"/>
<xsd:attribute name="value" type="xsd:string" use="required"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="parameterGroupList'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="parameterGroup"” maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="parameterGroup">
<xsd:complexType>
<xsd:sequence>
<xsd:group ref="g_labels"/>
<xsd:element ref=""parameterGroup” minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="parameterRef" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="kindOfAccesS" type=''xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name='"‘parameterRef"'’>
<xsd:complexType>
<xsd:attribute name="uniquelDRef" type=''xsd:IDREF" use="required"/>
</xsd:complexType>
</xsd:element>
<I--# # t complex types -->
<xsd:element name="array'>
<xsd:complexType>
<xsd:sequehce>
<xsd:element ref="subrange" maxOccurs="unbounded"/>
<xsd:choice>
<xsd:group ref="g_simple"/>
<xsd:element ref="dataTypelDRef"/>
</xsd:choice>
g/%sd:sequence>
<xsd:attribute name="name" type='"'xsd:string" use='"required"/>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="description” type='xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="subrange'>
<xsd:complexType>
<xsd:attribute name="lowerLimit" type='"xsd:long" use='"required'/>

<xsd:attribute name="upperLimit" type="xsd:long" use="required"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="'struct'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="count™ minOccurs="0"/>
<xsd:element ref=""varDeclaration” maxOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute name="name" type='"'xsd:string" use='"required"/>
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<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="description” type="xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="enum'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="enumValue" maxOccurs="unbounded"/>

’ Ll - T - TP
XSo-group—rer= g_Sstmpic — mmoccurs= "0 7

</xsd:sequence>
<xsd:attribute name="name" type=''xsd:string" use="required'/>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="size" type=''xsd:string" use="optional"/>
<xsd:attribute name="description” type="xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="enumValue'>
<xsd:complexType>
<xsd:group ref="g_labels"/>
<xsd:attribute name="value" type='"'xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="derived">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="count" minOccurs="0"/>
<xsd:choice>
<xsd:group ref="g_simple"/>
<xsd:element ref="dataTypelDRef"/>
</xsd:choice>
</xsd:sequence>
<xsd:attribute name="name" type=''xsd:string" use="required’/>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="description” type="xsd:string' <use="optional"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="count'>
<xsd:complexType>
<xsd:sequence>
<xsd:group ref=""g_labels" minOccurs="0:'/>
<xsd:element ref="defaultvalue"/>
<xsd:element ref="allowedValues", m#nOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="access" default="read">
<xsd:simpleType>
<xsd:restriction baseZ"xsd:NMTOKEN">
<xsd:enumerationm value="read"/>
<xsd:enumeration-value="write'"/>
<xsd:enumeration value="readWrite"/>
<xsd:enumeration value="noAccess'/>
</xsd:restriiction>
</xsd:simpleType>
</xsd:attribute>
</xsd:complexType>
</xsd:element>
<V ——HHHHHHHHRATHE group——>
<xsd:group name="'g_complex'>
<xsd:choice>
<xsd:element ref="array"/>
<xsd:element ref="struct"/>
<xsd:element ref="enum'/>
<xsd:element ref="derived"/>
</xsd:choice>
</xsd:group>
<1- # attribute groups-->

<xsd:attributeGroup name="ag_parameter'>
<xsd:attribute name="uniquelD" type="xsd:ID" use="required"/>
<xsd:attribute name="access" default="read">
<xsd:simpleType>
<xsd:restriction base="xsd:NMTOKEN">
<xsd:enumeration value="read"/>
<xsd:enumeration value="write"/>
<xsd:enumeration value="readWrite"/>
<xsd:enumeration value=""noAccess"/>
</xsd:restriction>
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</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="support” use="optional'>
<xsd:simpleType>
<xsd:restriction base="xsd:NMTOKEN">
<xsd:enumeration value="mandatory"/>
<xsd:enumeration value="optional"/>
<xsd:enumeration value="conditional"/>

I’}\Dd -1 Cbtl ; bt;ul 1
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="‘persistence” type=''xsd:boolean” default="false"/>
<xsd:attribute name="offset" type="xsd:string" use="optional'/>
<xsd:attribute name="multiplier” type="xsd:string" use="optional"/>
</xsd:attributeGroup>
<xsd:attributeGroup name="ag_value'>
<xsd:attribute name="value" type="'xsd:string" use="required"/>
<xsd:attribute name="offset" type="xsd:string" use="optional"/>
<xsd:attribute name="multiplier" type="xsd:string" use="optional'/>
</xsd:attributeGroup>
</xsd:schema>

F.5 Communication network profile template description

F.5.1 ProfileBody

For the communication network profile the ProfileBody contains the)ApplicationLayers, the TransportLayers
and the NetworkManagement elements shown in Figure 31.

The ProfileBody element contains the attributes given in Table F.39.

Table F.39 — Attributes\of element ProfileBody

Attribute Data type Use Description
formatName xsd:string fixed Format identifier
formatVersion xsd:string fixed Format version identifier
fileName xsd:string required Name of the file with extension without path
fileCreator xsdistring required Person creating the file
fileCreationDate xsdrdate required Date of file creation
fileCreationTime xsd:time optional Time of file creation
fileModifiedBy xsd:string optional Person modifying the file
fileModificationDate xsd.date optional Date of last file change
fileModificatianTime xsd:time optional Time of last file change
fileVersjon xsd:string required Vendor specific version of the file
supp@rtedLanguages xsd:NMTOKENS optional List of supported languages

k5.2 ApplicationLayers

F.5.2.1 General

Figure 31 shows the structure of the EtherCAT ApplicationLayers class CANopenObjectList.

F.5.2.1.1 General

Figure 31 shows the structure of the CANopenObijectList element. The element contains one to many
CANopenObiject elements.
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NOTE EtherCAT has adopted CANopen (EN 50325-4) terminology and object structure (CANopen over EtherCAT).
Therefore CANopen terms are used here.

F.5.2.1.2 CANopenObject

F.5.2.1.2.1 General

Figure 31 shows the structure of the CANopenObject element. The element contains zero to many
ICANopenSubObject elements. The CANopenObiject element and the CANopenSubObject element map the
functional part of the EtherCAT device profile to the CANopen over EtherCAT communication network profile,

The CANopenObject element contains the attributes given in Table F.40.

Table F.40 — Attributes of element CANopenObject

Attribute Data type Use Description
index xsd:hexBinary required Index of the object (four hex digits)
name xsd:string required Name of the object
objectType xsd:unsignedByte required CANopen object type
dataType xsd:hexBinary optional CANopen data type (two hex digits)
lowLimit xsd:string optional Low limit of the ‘parameter value
highLimit xsd:string optional High limit,of the parameter value
accessType xsd:string optional Access type of the object; valid values:

< ro - read only access
— wo - write only access
— rw - both read and write access

— rwr - both read and write access; prefered
read access

— rww - both read and write access; prefered
write access

— const - read only access; the value is not

changing
defaultValue xsd:string optional Default value of the object
pdoMapping xs@:boolean optional PDO mapping of the object; valid values:

— true - mapped

— false - not mapped

objFlags xsd:hexBinary optional Controls the behaviour of tools (four hex digits)

uniquelDRef xsd:IDREF optional Unique ID of an appropriate element in the
application process part referenced from this
object. If the attribute is given the attributes
dataType, lowLimit, highLimit, accessType, and
defaultValue are given by the referenced element
from the application process part.

SubNumber xsd:unsignedByte optional Number of sub-objects of the object

F.5.2.1.2.2 CANopenSubObject
The CANopenSubObject element has an empty content.

The CANopenSubObject element contains the attributes given in Table F.41.
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Table F.41 — Attributes of element CANopenSubObject

Attribute Data type Use Description
sublndex xsd:hexBinary required Subindex of the object (two hex digits)
name xsd:string required Name of the object
objectType xsd:unsignedByte required— | CANopen object type
dataType xsd:hexBinary optional CANopen data type (two hex digits)
lowLimit xsd:string optional Low limit of the parameter value
highLimit xsd:string optional High limit of the parameter value
accessType xsd:string optional Access type of the object; valid values:

—ro —read only access
— wo — write only access
— rw — both read and write-access

— rwr — both read andwrite access; prefered
read access

— rww — both”read and write access; prefered
write access

— congt read only access; the value is not

changing
defaultValue xsd:string optional Defatlt value of the object
pdoMapping xsd:boolean optional PDO-mapping of the object; valid values:

— true — mapped

— false — not mapped

objFlags xsd:hexBinary optienal Controls the behaviour of tools (four hex digits)

uniquelDRef xsd:IDREF optional Unique ID of an appropriate element in the
application process part referenced from this
object. If the attribute is given the attributes
dataType, lowLimit, highLimit, accessType, and
defaultValue are given by the referenced element
from the application process part.

F.5.2.2 Identity
Since different communication profiles may require different identity information, an optional local identity
element may be used-within an ApplicationLayers element. This identity element may contain a subset of the

sub-elements of-theDeviceldentity element described in F.4.2. All sub-element descriptions given there also
apply for the sub-elements of this identity element.

F.5.2.3 < Element dummyUsage

F5.2\3.1 General

Figure 31 shows the structure of the dummyUsage element. The element contains one to many dummy
elements.

F.5.2.3.2  Element dummy

The dummy element has no content. The element is used to enable and disable certain dummy entries for the
dummy mapping.

The dummy element contains the attributes given in Table F.42.
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Table F.42 — Attributes of element dummy

Attribute

Data type

Use

Description

entry

xsd:string

required

The string is constructed using the name of the
dummy object, followed by the equal sign and then
the value of either 0 for disabled mapping or 1 for
enabled mapping. The allowed values are as

follows:
— Dummy0001=0
— Dummy0002=0
— Dummy0003=0
— Dummy0004=0
— Dummy0005=0
— Dummy0006=0
— Dummy0007=0
— Dummy0001=1
— Dummy0002=1
— Dummy0003=1
— Dummy0004=4
— DummyQQ05=1
— Dummy0006=1
— Dummy0007=1

F.5.2.4.1

F.5.2.4.2

General

F.5.2.4 Element dynamicChannels

Element dynamicChannel

The dynamicChannel elemeént contains the attributes given in Table F.43.

Figure 31 shows the structure of the dynamic€hannels element. The element contains one to many
dynamicChannel elements.

The dynamicChannel element contains an element describing a simple data type out of the group g_simple.
The element is used to mark @available channels that can be used to create a link between the data to be
communicated in the EtherCAT) network and the application programme running on the device.
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Table F.43 — Attributes of element dynamicChannel

Attribute Data type Use Description
accessType xsd:NMTOKEN required Access type of the object; valid values:
—readOnly — read only access
— writeOnly — write only access
— readWriteWrite — both read and write
access; preferred write access
startindex xsd:hexBinary required Start index of the object
endIndex xsd:hexBinary required End index of the object
maxNumber xsd:unsignedint required Maximum number of links to applicatiod programme
addressOffset xsd:hexBinary required | Address offset within application programme
memory
bitAlignment xsd:unsignedByte optional Bit alingment of data within(the-object counted from
the least significant bit.
manufacturerSpecific xsd:string optional Available for manufactner specific use

F.5.3 TransportLayers

The TransportLayers element has no content.
F.5.4 NetworkManagement

F.5.4.1 General

Figure 31 shows the structure of the EtherCAT_ NetworkManagement class.

F.5.4.2 Element generalFeatures

The generalFeatures element has an'empty content.

The generalFeatures element-contains the attributes given in Table F.44.
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Table F.44 — Attributes of element generalFeatures

Attribute Data type Use Description
dynamicChannels xsd:unsignedByte |required | States the support of dynamic network
variable generation. The value of 0 means
that dynamic channels are not supported. Any
value different from 0 means that the
corresponding number of channels Is
supported
granularity xsd:unsignedByte |required | States the granularity supported by the device
type. The value shall be different from 0 and
defines the bit size of the smallest unit of data
that is supported by the device
FMMUChannels xsd:byte required | Number of supported FMMU channels
FMMUBIitOperationsNotSupported | xsd:boolean required | FMMU supports bit operation
— false — bit operation is supported
— true — bit operation is\xnot’supported
SyncManagerChannels xsd:byte required | Number of supported Sync'manager channels
RAMSize xsd:byte required | Size of RAM accessible from application in
KBytes (1 to 64)

F.5.4.3 Element deviceCommissioning
The deviceCommissioning element has an empty content.

[The deviceCommissioning element contains the attributes given.in Table F.45.

Table F.45 — Attributes of element deviceCommissioning

Attribute Data type Use Description
nodelD xsd:unsignedByte |required |The unique ID of the device.
nodeName xsd:string required | The name of the device.
networkNumber xsdiunsignedLong |required |The unique number of the network segment
where the device is connected.
networkName xsd:string required | The name of the network segment where the
device is connected.

F.5.5 EtherCAT cammunication network profile template schema

The XML schema  ProfileBody CommunicationNetwork_EtherCAT.xsd  includes
ISO15745ProfileContainer.xsd in F.4.6.1 and the schema CommonElements.xsd in F.4.6.2.

<?xml vexsion="1.0" encoding=""UTF-8"?>

xsd:schéma xmlns:xsd="http://www.w3.0rg/2001/XMLSchema’*>
<xsd~include schemalLocation="1S015745ProfileContainer.xsd"/>
<xsd:include schemalLocation="CommonElements.xsd"/>

<1-- profile body -->

the

schema

<xsd:complexType name="ProfileBody_CommunicationNetwork_EtherCAT ">
<xsd:complexContent>
<xsd:extension base="ProfileBody_DataType'>
<xsd:choice>
<xsd:sequence>
<xsd:element name="ApplicationLayers'>
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="CANopenObjectList"/>
<xsd:element name="identity" minOccurs="0">
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<xsd:complexType>
<xsd:sequence>

<xsd:element ref="vendorID" minOccurs="0"/>
<xsd:element ref="deviceFamily" minOccurs="0"/>
<xsd:element ref="productlID” minOccurs="0"/>
<xsd:element ref="version" minOccurs="0" maxOccurs="unbounded"/>
<xsd:element ref="buildDate" minOccurs="0"/>
<xsd:element ref="specificationRevision"” minOccurs="0"/>

Il)\buI - 2CYUTTILT
</xsd:complexType>
</xsd:element>
<xsd:element name="dummyUsage' minOccurs="0"">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="dummy" maxOccurs="unbounded">
<xsd:complexType>
<xsd:attribute name="entry" use="required'>
<xsd:simpleType>
<xsd:restriction base="xsd:string'’>
<xsd:enumeration value="Dunmy©001=0""/>
<xsd:enumeration value="Duimny0002=0"/>
<xsd:enumeration value="Dummy0003=0""/>
<xsd:enumeration valuez"Dummy0004=0"/>
<xsd:enumeration value="Dummy0005=0""/>
<xsd:enumeration Aakue=""Dummy0006=0"/>
<xsd:enumerationvalue="Dummy0007=0""/>
<xsd:enumeration “value="Dummy0001=1"/>
<xsd:enumergtion value="Dummy0002=1"/>
<xsd:enumeration value="Dummy0003=1"/>
<xsd:enumeration value="Dummy0004=1"/>
<xsd:enumeration value="Dummy0005=1"/>
<xsd:énumeration value="Dummy0006=1"/>
<xSd:enumeration value="Dummy0007=1"/>
</xsd:restriction>
</xsd:simpleType>
</xsd>attribute>
</xsd:complexType>
</xsd:element>
</xsd:sequehce>
</xsd:compléexType>
</xsd:element>
<xsd:element name="dynamicChannels"™ minOccurs="0">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="dynamicChannel”™ maxOccurs="unbounded'>
<xsd:complexType>
<xsd:sequence>
<xsd:group ref=""g_simple"/>
</xsd:sequence>
<xsd:attribute name="accessType" use="required">
<xsd:simpleType>
<xsd:restriction base="xsd:NMTOKEN">
<xsd:enumeration value="readOnly"/>
<xsd:enumeration value="writeOnly"/>
<xsd:enumeration value="readWriteWrite"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="startlndex" type="xsd:hexBinary"
use=trequired"/>
<xsd:attribute name="endlIndex" type="'xsd:hexBinary"
use="required"/>
<xsd:attribute name="maxNumber™ type="xsd:unsignedIint"
use="required"/>
<xsd:attribute name="addressOffset" type="xsd:hexBinary"

use=""required'/>

<xsd:attribute name="bitAlignment"
type="xsd:unsignedByte" use="optional"/>
<xsd:attribute name="manufacturerSpecific"
type=""xsd:string" use="optional"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
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</xsd:complexType>

</xsd:element>

<xsd:element name=""TransportLayers'>
<xsd:complexType/>

</xsd:element>

<xsd:element name="NetworkManagement'™ minOccurs="0">
<xsd:complexType>

<xsd:sequence>

}\DuI -C = CINCT It 1 IClIIIC—"gCI 1T a: I':Cﬂtul CD"
<xsd:complexType>
<xsd:attribute name="dynamicChannels"™ type="'xsd:unsignedByte"

use=""required"/>

<xsd:attribute name="granularity” type='xsd:unsignedByte"

use=""required"/>

<xsd:attribute name="FMMUChannels" type="xsd:byte" use="required.'/>
<xsd:attribute name="FMMUBitOperationNotSupported"

type=""xsd:boolean" use="required"/>

<xsd:attribute name="SyncManagerChannels" type="xsd:byte

use="required"/>

<xsd:attribute name="RAMSize" type="xsd:byte" use="required"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="deviceCommissioning"™ minOccurs="0">
<xsd:complexType>
<xsd:attribute name="nodelD" type="'xsd:uns¥gnedByte"

use=""required"/>

<xsd:attribute name='"nhodeName' type="xsdistring" use="required"/>
<xsd:attribute name="networkNumber" type=''xsd:unsignedLong"

use=""required"/>

<xsd:attribute name="networkName' ‘type="'xsd:string"

use=""required"/>

</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:element name="ExternalProfileHandle' type="ProfileHandle_DataType"/>
</xsd:choice>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<I-- CANopen object dictionary-->
<xsd:element name="CANopenObjectList">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="CANopenObject" maxOccurs="65535">
<xsd:complexType>
<xsd:sequence>
<xsd:element name=""CANopenSubObject"™ minOccurs="0" maxOccurs="255">
<xsdzcomplexType>

<IKsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute

name=""sublndex" type='"xsd:unsignedByte" use="required"/>
name=""name" type="xsd:string" use="required"/>
name="‘objectType" type=''xsd:unsignedByte" use="required"/>
name=""dataType" type=''xsd:hexBinary" use="optional'/>
name=""lowLimit" type='xsd:string" use="optional"/>
name="highLimit" type='"'xsd:string" use="optional"/>
name=""accessType" use="optional'>

<xsd:simpleType>
<xsd:restriction base="xsd:string">

<xsd:enumeration value="ro"/>
<xsd:enumeration value="wo"/>
<xsd:enumeration value="rw"/>
<xsd:enumeration value="rwr"/>
<xsd:enumeration value=""rww"/>
<xsd:enumeration value='"const'/>
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</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>

<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute

name="defaultValue" type='"'xsd:string" use="optional"/>
name=""actualValue" type="xsd:string" use="optional"/>
name="'denotation” type=''xsd:string" use="optional"/>
name=""PDOmapping" type="'xsd:boolean™ use="optional'/>
name=""objFlags" type=''xsd:unsignedInt' use="optional'/>
name=""uniquelDRef" type="xsd:IDREF" use="optional"/>

</xsd:complexType>
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</xsd:element>
</xsd:sequence>

<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute

name=""index" type="xsd:hexBinary" use="required"/>
name=""name" type="xsd:string" use="required"/>
name=""objectType" type='"'xsd:unsignedByte" use="required"/>
name=""dataType" type="xsd:hexBinary" use="optional"/>
name=""lowLimit" type='"xsd:string" use="optional"/>
name="highLimit" type="xsd:string" use="optional"/>

’ PEPRE-E A
XSu-acorroute

<xsd:simpleType>
<xsd:restriction base="xsd:string">

<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:

</xsd:restriction>
</xsd:simpleType>
</xsd:attribute>

<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute
<xsd:attribute

</xsd:complexType>

</xsd:element>
</xsd:sequence>
</xsd:complexType>

</xsd:element>

</xsd:schema>

1 = 11 T — oL
mame="acCTSSTYPT oOST=opTronar

enumeration value="ro"/>
enumeration value="wo"/>
enumeration value="rw"/>
enumeration value="rwr'/>
enumeration value="rww"/>
enumeration value="const"/>

name="defaultValue" type="xsd:string" use="optional"/>
name=""actualValue" type="'xsd:string" use="optional’/>
name=""denotation’ type="xsd:string" use='optional"/>
name=""PDOmapping" type="'xsd:boolean" use="optional'/>
name=""objFlags" type=''xsd:hexBinary"/use="optional'/>
name=""uniquelDRef" type="'xsd: IDREF'¥{ use=""optional"/>
name=""subNumber" type=''xsd:unsignedByte" use="optional"/>
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Annex G
(normative)

ETHERNET Powerlink profile templates

G.1 Overview
ETHERNET Powerlink is an Ethernet based communication system specified in IEC/PAS 62408.

ETHERNET Powerlink uses the concept of the multi-profile container specified in Amendment 1 to
ISO 15745-1:2003 for XML profile files. Therefore, ETHERNET Powerlink profile templates-are based on
the alternate ISO15745ProfileContainer master profile template specified in Amendment 1 t6,1SO 15745-1:2003.

Figure G.1 shows the structure of an ETHERNET Powerlink XML profile.

| ISO15745ProfileContainer |

r ?

| ISO15745Profile |

9 i

| ProfiIeBodya | | ProfileHeader |

P Two types of ProfileBody are used: ProfileBody_Device_EPL or ProfileBody CommunicationNetwork_EPL

Figure G.1 — ETHERNET Powerlink profile template

The ProfileTechnology name is EPL

G.2 General rules

G.2.1 Using unique-IBs

An element can_have the attribute uniquelD of type xsd:ID. The unique identifier therefore is forced to be
unique in the<whole XML file. An element that references the unique identifier contains a named attribute of
type xsd:IDREF.

Unique,identifiers may be generated in two ways. One possibility is to build a string out of the element name
and“an up-counting number. A second way may be the concatenation of strings of parent elements. Both
Imethods guarantee the uniqueness of the string.
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G.2.2 Language support

G.2.2.1 General

Device profiles complying with the XML schema described in this annex need a support of different languages,
since tools are then able to use names out of the XML file in order to display them in their user interface.

Communication parameters for example may be presented in the user interface of a tool.

The language support is implemented via the group g_labels. Each name of an element, which would possibly
be displayed and is therefore language dependent, is provided inside the schema as a g_labels, element,
Optionally, a URI may be added as an attribute to the label element.

EXAMPLE

For a given parameter name:

— German: Baudrate

— English: Baud rate

— French: Vitesse de transmission

G.2.2.2 Element g_labels

The group g_labels supports the introduction of a label (name) and a description in the context of the parent
element (see Figure G.2).

| g_labels

{XOR}{{XOR}

] labelRef

| description |

Figure G.2 — Group g_labels

Every element;”which needs a name or a description, shall select one and only one of the three elements to
perform this-task: the label, the description and the labelRef element.

1)~ The label element allows storage of the identifying name and the descriptive text inside the XML file|
itself. The label element has the attributes given in Table G.1.

Table G.1 — Attributes of element label

Attribute Data type Use Description
lang xsd:language required Language used for the name or the description
URI xsd:anyURI optional Optional link to further descriptive information

The element may appear n times, once for each language. For identifying the language, the lang
attribute is used.
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The description element allows storage of textual descriptions inside the XML file itself. The element
may appear several times, once for each language. The description element has the same attributes
as the label element.

The labelRef element allows referencing of descriptive texts inside an external text source file.
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separate text source file. These text source files are referenced in the dictionary sub-elements of the
DeviceFunction element. Text source files may be any files containing character sequences and
other information, for example figures.

The labelRef element also may appear n times, to allow references to several dictionary entries,
which contain links to files in different languages. The respective language is defined in_the lang
attribute of the dictionary element.

The labelRef element contains the attributes given in Table G.2.

Table G.2 — Attributes of element labelRef

Attribute Data type Use Description

dictID xsd:IDREF required References a single dictionary element inside the
dictionaryList element; the\dictionary element
contains a link to the extérhal text source file

textID xsd:string optional References a character sequence inside the
external text soutce file by pattern matching

G.2.2.3 Language identifier

For the multi-language support each label gets an.attribute with the content of the language code. The
anguage code corresponds to the content of the labgl element.

In order to verify which languages are supported in the XML file the attribute supportedLanguages in the
ProfileBody element lists the supported languages.

G.2.2.4 Attribute lang

The language identifier lang consists of a combination of a language code (as defined in ISO 639-1) plus an
optional dash character plus~an- optional country code (as defined in ISO 3166-1). The attribute lang is an
attribute of the label element.

Some of the values for.lang are given in Table G.3.

Table G.3 — Values of attribute lang
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Language value of lang
English (United States) en-us
German (Standard) de
Frenrch{Standard) iz
Spanish (Standard) es
Italian (Standard) It
Portuguese (Brazil) pt-br
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G.2.2.5 SupportedLanguages attribute

The supportedLanguages attribute identifies supported languages and consists of a list of language codes plus optional
country codes.

EXAMPLE

supportedLanguages="en-us de fr es”

G.2.2.6 URIs

A general mechanism allows describing a URI in the context of a label element. The URI is implemented via
an optional attribute URI.

EXAMPLE

This is used in the context of a vendor label, parameter label, or services label.

G.3 ProfileHeader

To facilitate the identification of an ETHERNET Powerlink file, the ETHERNET Powerlink file header shal
comply with the model shown in Figure G.3, which is directly inherited)from 1ISO 15745-1.

’ ProfileHeader ‘

1

—4 Profileldentification ‘
1 ) L

—{ ProfileRevision ‘
1 -

-—1 ProfileName ‘
1 .

—4 ProfileSource ‘
1 :

—’ ProfileClassID ‘

0.1 -
—4 ProfileDate ‘
0.1 — )
—4Add|t|onallnf0rmat|on‘
1

—4 ISO15745Reference ‘
0.*

‘4 IASInterfaceType ‘

Figure G.3 — Profile header class diagram

The ProfileHeader element is composed of the following elements:

— the Profileldentification element identifies the current profile,
— the ProfileRevision element identifies the current profile revision,

— the ProfileName element contains a descriptive English name of the current profile. In case that more
than one ProfileBody element are present within a device profile, it is suggested that the value of the
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ProfileName element should be the concatenation of the values of the productName elements inside the
respective Deviceldentity elements,

— the ProfileSource element identifies the validator of the current profile,

— the ProfileClassID element identifies the class of the current profile according to ISO 15745-1,

— the ISO15745Reference element states the ISO 15745 part, edition and technology, to which this
description conforms.

G.4 Device profile template description

G.4.1 ProfileBody_Device EPL
This part defines the ETHERNET Powerlink device profile.

The ProfileBody_Device_EPL contains the Deviceldentity, the DeviceManager, the BeviceFunction and the
ApplicationProcess elements shown in Figure 32.

The ProfileBody element contains the description of

— a single device (for example a proximity sensor or an electroméchanical limit switch), or of a more
complex one (for example a circuit breaker up to 2500 parameters,‘more than 100 functions), or

— a part of a device also called "module" in the PLC waofld*(for example /0O controllers or electrical
protection units).

The ProfileBody element contains the attributes given in Table G.4.

Table G.4 — Attributes of element ProfileBody

Attribute Data type Use Description
formatName xsd:string fixed Format identifier
formatVersion xsd:string fixed Format version identifier
fileName xsd:string required Name of the file with extension without path
fileCreator xsd:istring required Person creating the file
fileCreationDate Xsd:date required Date of file creation
fileCreationTime xsd:time optional Time of file creation
fileModifiedBy xsd:string optional Person modifying the file
fileModificationDate xsd.date optional Date of last file change
fileModifigationTime xsd:time optional Time of last file change
fileVersion xsd:string required Vendor specific version of the file
supportedLanguages xsd:NMTOKENS optional List of supported languages

G.4.2 Deviceldentity

G.4.2.1 General

The Deviceldentity class (see Figure 33) contains elements, which are independent of the network and of the
process. It describes the identity of a single device or of a group of devices.
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Table G.5 specifies attribute readOnly, which is attached to the vendorName, vendorlD, vendorText,
deviceFamily, productFamily, productName, productiD, productText, orderNumber, version,
specificationRevision, and instanceName elements.

Table G.5 — Attribute of element vendorName

Attribute Data type Use Description

readOnly xsd:boolean default Indicates whether the value is read-only for a user:
false, true (default)

G.4.2.2 Element vendorName

The vendorName element identifies the name or the brand name of the vendor of the device.

G.4.2.3 Element vendorID

The vendorID element identifies the vendor. This information has to be fillediin’when the product described is
recognized and validated by a consortium.

NOTE Consortia specific product families and vendor identifiers are linked.
G.4.2.4 Element vendorText

The vendorText element allows the vendor to provide additional company information, like address or hotling
number. The g_labels group offers the possibility to include a vendor URI inside the vendorText element.

G.4.2.5 Element deviceFamily

The deviceFamily element states the family of the device.
EXAMPLE

Examples for device families are:

— Variable speed drive

— Circuit breaker

—  Pressure sensor

G.4.2.6 Elenmrent productFamily

The productFamily element states a vendor specific affiliation of the device type to a certain set of devices|
inside”a family. The list of valid productFamily values is system, tool or consortia specific.

NOTE Consortia specific product families and vendor identifiers are linked.

G.4.2.7 Element productName

The productName element states a vendor specific designation or name of the device type.

G.4.2.8 Element productID

The productID element states a vendor specific unique identification for the device type described.
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G.4.2.9 Element productText

The productText element allows the vendor to provide a short textual description of the device type.

G.4.2.10 Element orderNumber

he orderNumber element 1S used o store the single order number of a given product or the set of diiferent
order numbers of the products of a product family, depending upon whether the device profile describes a
product or a product family.

G.4.2.11 Element version

The version element is used to store different types of version information. Multiple version elements are
possible.

The version element has the attributes given in Table G.6.

Table G.6 — Attributes of element version

Attribute Data type Use Description

versionType xsd:NMTOKEN required Type of version:
— SW — Software
— FW —(Firmware

—M\M.— Hardware

readOnly xsd:boolean default Indicates whether the value is read-only for a user:
false, true (default)

G.4.2.12 Element buildDate

The buildDate element specifies the build date ofi the software unit.

G.4.2.13 Element specificationRevision

The specificationRevision element contains the revision of the specification, to which this device conforms.

G.4.2.14 Element instanceName

This element contains théjinstance name of the device.
G.4.3 DeviceManager

G.4.3.1 General

The DeviceManager element defines the list of indicators provided by the device type, if any.

G.4:3.2 LEDList

G.4.3.21 General

The LEDList elements shown in Figure G.4 specify the number and type of indicators, which are provided by a
device type.
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’ LEDList ‘

L‘ LED ‘

1.7 [

=T
l cCostate ‘

0
—4 combinedState ‘

1.*
—4 LEDstateRef ‘ 1

’ g_labels

Figure G.4 — LEDList

G.43.22 LED

The LED element describes the features of a single LED of the device type: A detailed feature description may
be provided through the g_labels group.

Further properties of the LED are represented as attributes of the.kED element given in Table G.7.

Table G.7 — Attribut€s of element LED

Attribute Data type Use Description
LEDcolors xsd:string reduired Colours of the LED; valid values are monocolor and
bicolor
LEDtype xsd:string optional Rough classification of the supervised item or
functionality; valid values are 10, device and
communication

In addition to the descriptive“parts introduced above, the LED element contains one to many LEDstate
elements, which define the device states signalled by the LED and the visual behaviour used for signalling the|
states.

The visual behaviodr,used for signalling the state is encoded as attribute values of the LEDstate element, as|
given in Table G:8. Additionally a unique ID is allocated for the LED state.
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Table G.8 — Attributes of element LEDstate

Attribute Data type Use Description

uniquelD xsd:ID required Unique ID for the LED state; may be referenced
from an LEDstateRef element

state xsd:string required State of the LED; possible attribute values:

On, off, flashing

LEDcolor xsd:string required Colour of the LED state; valid values:

green, amber, red

flashingPeriod xsd:unsignedIint optional If state=flashing: flashing period of the LED in
milliseconds

impulsWidth xsd:unsignedByte default Width of the flashing impulse given in percent (%)
of the flashing period; if the attribute impulsWidth is
missing, the default value is 50 (%)

numberOflmpulses xsd:unsignedByte default Number of impulses in case that more|than one
flashing impulse is inside one flashing period; if the
attribute is present, the attribute-<impulsWidth shall
be present, too; if the attributeynumberOfimpulses is
missing, the default value-is\1

G.4.3.2.3 Element combinedState
The combinedState element allows the indication of device states, which are signalled by more than one LED.
The description of the combined state is provided through the g labels group.

The LED states participating in the signalling of the combined state are referenced by means of at least two
LEDstateRef sub-elements of the combinedState element:

The reference to a LEDstate element is encoded' as the attribute value of the single attribute of the
L EDstateRef element (see Table G.9).

Table G.9 ~L-Attributes of element LEDstateRef

Attribute Datatype Use Description

state|IDRef xsd:IDREF required Unique ID of the referenced LEDstate element

G.4.4 DeviceFunction

G.4.4.1 General

The DeviceFunction element shown in Figure 35 defines the catalogue view of the device, presented as a set
of capabilities listing both device characteristics and compliances with various standards.

G.4.4.2 Element capabilities

G.4.4.21 General

The mandatory capabilities element describes all functionalities, their characteristics, and the important
parameters of the device, that need to be known by tools which use the device profile to select products with
the same or similar properties.
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The capabilities element describes device features in a purely textual form. It contains a sequence of one to
many characteristicsList elements and an optional standardComplianceList element.

G.4.4.2.2 Element characteristicsList

G.4.4.2.2.1 General

The characteristicsList element is a collection of characteristics. The element shall contain at least(one
characteristic sub-element. The characteristics inside a list may be associated with a category, which~canh be
expressed as textual content of the g_labels sub-element of the optional category sub-elemerit.'of the
characteristicsList element.

G.4.4.2.2.2 Element characteristic

The characteristic element describes a single characteristic of a device. It_Contains a mandatory
characteristicName element and one to many characteristicContent elements.

G.4.4.2.2.3 Element characteristicName

The mandatory characteristicName element denotes a major technical, characteristic of the device. The|
vocabulary used in the product data sheet is recommended for the nafmes of characteristics.

EXAMPLE

"Maximum operational voltage", "Overload protection”, "Electrical-durability".

G.4.4.2.2.4 Element characteristicContent

This mandatory element contains a value for the’characteristic. Multiple values may be expressed by using
multiple characteristicContent elements.

EXAMPLE

An example of a single value for "Maximum’ operational voltage" is 680V.

G.4.4.2.3 Element standardComplianceList

The standardCompliancekist element is a collection of compliantWith elements. The element itself is optional;
if it exists, it shall contain-at least one compliantWith sub-element.

The compliantWith sub-element has attributes, which state the compliance of the device with an international
or company .internal standard. The content of type g_labels of this element may contain remarks concerning
that standard,

The name or number of the standard is provided through the required name attribute of the compliantWith
element. The second, default valued range attribute of the compliantWith element defines the range of
applicability of the standard as given in Table G.10.

Table G.10 — Attributes of element compliantWith

Attribute Data type Use Description
name xsd:string required Name or number of the standard
range xsd:NMTOKEN default The two possible enumerated values of the attribute
are international (default) or internal
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G.4.4.3 Element picturesList

The picturesList element offers the possibility to link pictures to the device profile. It contains one to many
picture sub-elements, whose caption is provided via a g_labels sub-element.

Table G.11 defines attributes of the picture sub-element: an optional number of the picture, and the mandatory

HS=9

Table G.11 — Attributes of element picture

Attribute Data type Use Description
URI xsd:anyURI required Link to the external resource
number xsd:unsignedIint optional Number of the picture

G.4.4.4 Element dictionaryList

The optional dictionaryList element offers the possibility to include links to external\text resource files to the
device profile. It contains one to many dictionary elements, where each one contains one to many file sub-
elements. Several files are necessary if different file formats are needed within-a dictionary.

A mandatory lang attribute of type xsd:language defines the language used;in the files which are linked to the
dictionary element (see Table G.12). A mandatory uniquelD attribute of type xsd:ID holds the unique
dentification of the dictionary entry which is referenced from the attribute dictID of a labelRef element as given
n Table G.2.

Table G.12 — Attributes ofielement dictionary

Attribute Data type Use Description
lang xsd:language required Language used for files belonging to a dictionary
entry
uniquelD xsd:ID required Unique ID of the dictionary entry

A file sub-element contains a single mandatory attribute given in Table G.13.

Table G.13 — Attributes of element file

Attribute Data type Use Description

URI xsd:anyURI required Link to the respective file

G.4.5 ApplicationProcess

G.4.5:%> General

[The' ApplicationProcess element represents the set of services and parameters, which constitute the

behaviour, and the interfaces of the device in terms of the application, independent of the device technology
and the underlying communication networks and communication protocols.

The sub-elements of the ApplicationProcess element in Figure 36 provide a generic approach for the
description of arbitrary, flat or hierarchically structured functions of a device.

Functions are modeled as function types, which are instantiated within the device or - if hierarchical structures
are needed - inside function types. The interface variables of these function instances, which may be of simple
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or complex data type, are associated with the parameters of the device by building a reference from the
parameter to the respective interface variable of the function instance, in flat as well as in hierarchical
structures.

The ApplicationProcess element contains up to five lists of items (see Figure 36):

o
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— one required list which defines the function instances on device level (possibly including connections
between instances),

— one required list which defines the device parameters, and

— one optional list which defines parameter groups (combinations of parameters for specific' purposes).
G.4.5.2 Element dataTypeList

G.45.21 General

The optional dataTypelList element is present, if complex data types like jarrays or data structures are needed
inside variable declarations of the device profile.

If present the dataTypeList element shown in Figure G.5 contains asSequence of one to many elements out of
the choice of

— an array element,
— a struct element,
— an enum element, or

— aderived element.
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G.4.5:2.2 Common elements

G.45.2.2.1 Group g_simple

{XOR} ,

o

dataTypelDRef ‘

Figure G.5 — dataTypeList

The group g_simple contains a choice of elements, whose names represent the names of all simple data
types allowed in the definition of variables inside a device profile. The simple data types conform to the
elementary data types defined in IEC 61131-3; the data types BITSTRING and CHAR (=STRING[1]) are

added.

These elements are introduced inside a group to allow their placement directly as a sub-element of the array

element (or of the varDeclaration element, see G.4.5.4.3.2).
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G.4.5.2.2.2 Element count

The count element defines the number of used units of the base type of the derived type. Multilingual names
and/or descriptions for the count element are provided through the group g_labels. See G.2.2.2 for the
description of the group g_labels.

Tla
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— its attributes,

— the mandatory sub-element defaultValue and a possibly empty set of sub-elements g labels and
allowedValues.

The number of units is expressed as the value of the defaultValue attribute of the count element. The
allowedValue attribute defines the range of values for the default value.

The sub-elements defaultValue and allowedValues are described in G.4.5.6.2.5 and.in"G.4.5.6.2.7.

The count element shall contain the attributes given in Table G.14.

Table G.14 — Attributes of element-count

Attribute Data type Use Description
uniquelD xsd:ID required Unique ID of the count
access xsd:NMTOKEN | required Defines which operations are valid for the count:

— read, - réad access only (default value)
— write.* write access only
- teadWrite - both read and write access

— noAccess - access denied

G.4.5.2.3 Element array

G.4.5.2.3.1 General

The array element serves\to describe an array data type, which may be referenced from an interface variable]
of a function type, frgfm,‘another array type definition, or from a component variable inside the definition of &
structured data typé.

The array element contains at least one subrange element and either an element describing a simple data
type out ofthe group g_simple, or an element dataTypelDRef, which references one of the defined complex
data typé€s'within the dataTypeList element.

For-multi-dimensional arrays, several subrange elements will be present. In this case, the first subrange
element in the sequence defines the subrange for the leftmost array index, and the last subrange element in
the sequence defines the subrange for the rightmost array index.

The array element contains the attributes given in Table G.15.
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Table G.15 — Attributes of element array

Attribute Data type Use Description
name xsd:string required Data type name of the array type
uniquelD xsd:ID required Unique ID of the array type
description xsd:string optional Optionaltextual descriptionof the array type

G.4.5.2.3.2 Element subrange

The subrange element defines the lower and the upper limit of an array index for one dimension of the(array.
This element has no sub-elements.

The limit values of type xsd:long are contained in the two attributes of the subrange element given)Table G.16.

Table G.16 — Attributes of element subRange

Attribute Data type Use Description
lowerLimit xsd:long required Lower limit of the subrangé
upperLimit xsd:long required Upper limit of the subrange

G.4.5.2.4 Element struct

G.4.5.2.4.1 General

The struct element serves to describe a structured datastype, which may be referenced from an interface
variable of a function type, from an array type definition; or from a component variable inside the definition of
another structured data type.

The struct element contains a sequence .of ‘one to many varDeclaration elements, which define the
components of the structured data type.

The struct element shall contain the attributes given in Table G.17.

Table G.17 — Attributes of element struct

Attribute Data type Use Description
name xsd:string required Data type name of the structured data type
uniquelD xsd:ID required Unique ID of the structured data type
description xsd:string optional tOptional textual description of the structured data
ype

G.45.2.4.2 Element varDeclaration

n the context of the definition of a structured data type, the varDeclaration element describes a single
component variable (member) of the structure.

In the context of the definition of the interface of a function, the varDeclaration element describes a single
interface variable of the function type.
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The data type of the component variable or interface variable is either defined by an element describing a
simple data type out of the group g_simple, or by an element dataTypelDRef, which references one of the
defined complex data types within the dataTypeList element.

All further properties of the variable are contained in the attributes of the varDeclaration element, as given in
Table G.18.

Table G.18 — Attributes of element varDeclaration

Attribute Data type Use Description
name xsd:string required Name of the interface variable or structure
component
uniquelD xsd:ID required Unique ID of the interface variable or 'structure

component (see NOTE 1)

size xsd:string optional Number of elements, if the interface variable or
structure component is of typesanonymous ARRAY,
BITSTRING, STRING or WSTRING (see NOTE 2)

initialValue xsd:string optional Initial value of the interface variable or structure
component (see NOTE 3)

description xsd:string optional Optional textuahd€scription of the interface variable
or structure“teomponent

NOTE 1 When creating the unique ID for a variable, it is essential that thes\|D_is unique over all created IDs inside the XML
source file. To allow equal names for component variables of different data structures and equal names for interface variables of
function types, the ID of a variable should generally concatenate the type hame of the structured data type or the function type
with the variable name, to guarantee uniqueness.

NOTE 2 Anonymous types define the size of an array, bitstring ar stting directly in the variable declaration, and not through the
reference to a named complex data type. In the case of an array, the type of a single array element is given by the data type of
the variable. In the case of a bitstring, the single array elemernt,is'a single bit. In the case of a string, the single array element is
a single-byte resp. double-byte character.

NOTE 3 If present, this attribute defines the initial (défault) value of the interface variable of the function type. It is overwritten
by a given default value of a parameter associated with’the interface variable of the function instance.

G.4.5.25 Element enum

G.4.5.25.1 General

The enum element serves.to describe an enumerated data type, which may be referenced from an interface
variable of a function(type, from an array type definition, or from a component variable inside the definition of g
structured data type.

According to‘Figure G.5, it contains a sequence of one to many enumValue elements, which define the
enumeration-constants of the enumerated data type. The data type of the enumeration constants is optionally]
defined.by )an element describing a simple data type out of the group g_simple.

Theenum element contains the attributes given in Table G.19.
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Table G.19 — Attributes of element enum

Attribute Data type Use Description
name xsd:string required Type name of the enumerated data type
uniquelD xsd:ID required Unique ID of the enumerated data type
size xsd:string optional Optional-number of enumerated-values of the
enumerated data type
description xsd:string optional Optional textual description of the enumerated data
type

G.4.5.2.5.2 Element enumValue
The enumValue element defines the name(s) and optionally a numerical value of a single.enumeration

constant. The name(s) are specified through the g_labels group, whereas the value is contdihed in the single
value attribute of the enumValue element, as given in Table G.20.

Table G.20 — Attributes of element enumValue

Attribute Data type Use Description

Optional attributeiAfixed numerical value for the
enumeration constant, represented as a string of
characters

value xsd:string optional

G.4.5.2.6  Element derived

The derived element serves to derive a new data type frofy a given base type.

The derived element contains an optional count element and either an element describing a simple data type
out of the group g_simple, or an element dataTypelDRef, which references one of the defined complex data
types within the dataTypelList element.

If the count element is missing, the derived-type definition just introduces a new type name for the respective
base type. If the count element is present, it defines the number of units of the respective base type used to
build the derived type (e.g base type'BITSTRING, count = 4 defines a derived type of size 4 bit).

The derived element containg-the attributes given in Table G.21.

Table G.21 — Attributes of element derived

Attributée Data type Use Description
name xsd:string required Data type name of the derived type
uniquelD xsd:ID required Unique ID of the derived type
deseription xsd:string optional Optional textual description of the derivedy type

G.4.5.3 Element functionTypeList

If the optional ApplicationProcess element is present in the device profile, it contains a mandatory
functionTypeList element shown in Figure G.6.
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Figure G.6 — functionTypeList ctassdiagramm
The functionTypeList represents a sequence of one to many‘functionType elements.
Each of the functionType elements represents the type ‘description of a device function, which is referenced
from at least one instance of that function type inside,a functioninstanceList element. References from more

than one instance of the same function type are also‘possible.

The description of a function type contains all those objects and data which are common for all instances of g
given function type.

EXAMPLE 1

Examples are the variable - or function parameter - objects that constitute the interface of the function (type respectively]
instance).

EXAMPLE 2

Other examples are insfances contained within the body of a function in a hierarchically structured functional description,
These instances, which are located within a functioninstancelList element inside the function type, reference other function
types in the listof.function types.

G.4.5.4 < Element functionType

G&5.4.1 General

The functionType element contains one to many versioninfo elements, a mandatory interfaceList element and
an optional functioninstanceList element. The functioninstanceList element is only present within a

functionTvne element if thg function is higrarchicallv stricturaed
HHRGHORPe-8ehehRtH e HHRGHO RIS e FeRGaHY-SHUGHHFe G-

Additionally, the functionType element shall contain the attributes given in Table G.22.
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Table G.22 — Attributes of element functionType

Attribute Data type Use Description

name xsd:string required Type name of the function type

uniquelD xsd:ID required Unique ID of the function type

r*lne(‘ripfinn vcd'eiring r\'r_\finn:al ﬁ'r_\l'innnl textual rlncr‘ripfinn of the function fy'r_\n

package xsd:string optional Optional textual association of the function type
with a "package" or similar classification scheme -
the usage of this attribute is left to the profile
validator

G.4.5.4.2 Element versionlInfo

The mandatory versioninfo element within the functionType element provides information on-the versioning
history of a function type (concerning the definition of the interface).

To keep track of the versioning history, the versioninfo element may be entered multiple times. The multiple
entries shall be arranged within the functionType element in the following sequencé:

a) the first entry represents the most recent version,

b) the second entry represents the immediately preceding version,

c) the last entry represents the first released version.

This element will be provided once at the creation of the description of the function type. New elements will
only be added, if modifications of a function type are intrediiced, which leads to a modified version of the

device profile.

The versioninfo element shall contain the attributes.given in Table G.23.

Table G.23 — Attributes of element versioninfo

Attribute Data type! Use Description

organization xsd:string required Name of the organization maintaining the function
type

version xsdsstring required Version identification in the versioning history;
suggested format: "xx.yy" (xx,yy = 0..255)

author xsd:string required Name of the person maintaining the function type

date xsd:date required Date of this version

remarks xsd:string optional Descriptive information concerning the specific step

in the versioning history

G.4.54.3 Element interfaceList

S 45431 General

The mandatory interfaceList element within the functionType element provides the definition of the interface of
the function type. Elements of the interface are:

— the input variables, and/or

— the output variables, and/or
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— the configuration variables
of the function type.

Consequently the interfacelList element contains a sequence of three elements, where each element
represents lists of one to many variable declarations encoded as varDeclaration elements.

— one optional element inputVars,
— one optional element outputVars, and
— one optional element configVars.

Neither the interfaceList, nor the inputVars, outputVars or configVars elements have any attributes.

G.4.5.4.3.2 Element varDeclaration

In the context of the definition of a structured data type, the varDeclaration element describes a single]
component variable (member) of the structure.

In the context of the definition of the interface of a function type, the varDeclaration element describes a single
interface variable of the function type.

The data type of the component variable or interface variablecis: either defined by an element describing &
simple data type out of the group g_simple, or by an element dataTypelDRef, which references one of the
defined complex data types within the dataTypeList elemeht.

G.4.5.2.2.1 describes the group g_simple and G.4.5.4.3:3 describes the dataTypelDRef element.

All further properties of the variable are contained-in the attributes of the varDeclaration element, as given in
Table G.24.

Table G.24=- Attributes of element varDeclaration

Attribute Data.type Use Description
name xsdsstring required Name of the interface variable or structure
component
uniquelD xsd:ID required Unique ID of the interface variable or structure
component
size xsd:string optional Number of elements, if the interface variable or

structure component is of type anonymous ARRAY,
BITSTRING, STRING or WSTRING.

initialValue xsd:string optional Initial value of the interface variable or structure
component.
deseription xsd:string optional Optional textual description of the interface variable

or structure component

G.4.5.4.3.3 Element dataTypelDRef

The dataTypelDRef element serves to reference a complex data type inside the dataTypeList element (see
G.4.5.2), either from an interface variable of a function type, or from an array type definition, or from a
component variable inside the definition of a structured data type.

The reference of type xsd:IDREF is provided as an attribute of the dataTypelDRef element, as given in Table
G.25.
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Table G.25 — Attributes of element dataTypelDRef

Attribute Data type Use Description

uniquelDRef xsd:IDREF required Unique ID of the referenced data type

G.4.5.5 Element functioninstancelList

G.4.5.5.1 General

If the optional ApplicationProcess element is present in the device profile, it contains a mandatory
functioninstanceList element, which contains a sequence of one to many functioninstance elements_afd zero
to many connection elements.

At the application process level, the functioninstance elements represent the accessible application functions
of the device type, independent of the network type or protocol. The connection elements represent
connections - if any - between specific output and input variables of those function instances.

The functioninstanceList element also appears as an optional sub-element of the-functionType element (see
G.4.5.4). Like on application process level, the functionInstanceList element in that-Case contains a sequence
of one to many functioninstance elements and zero to many connection elements.

The functioninstanceList element is only present within a functionType €lement, if a function is hierarchically
structured. In this case the functioninstance elements represent the internal functions contained in the function
type, and the connection elements the optional internal connegctions. These functions and their optional
connections would be instantiated together with the instantiation-of\the containing function type.

The functionInstanceList element does not have any attributes:

G.4.5.5.2 Element functioninstance
The mandatory functioninstance element does net¢ontain any sub-elements.

The functioninstance element shall contain the attributes given in Table G.26.

Table G.26— Attributes of element functionInstance

Attribute DRata type Use Description
name xsdistring required Name of the function instance
uniquelD xsd:1D required Unique ID of the function instance (see NOTE)
typelDRef xsd:IDREF required Unique ID of the referenced function type
description xsd:string optional Optional textual description of the function instance
NOTE Whed treating the unique ID for a function instance, it is essential that the ID is unique over all created IDs inside the
XML source’file. To allow equal names for function instances inside different function types, the ID of a function instance should
generally concatenate the name of the containing function type with the instance name, to guarantee uniqueness.

S 45513 Element connection

The optional connection element defines a connection between an output variable of a function instance and
an input variable of another function instance. Inside function types, the connection may also be drawn
between an input variable of the function type and an input variable of a contained function instance, or
between an output variable of a contained function instance and an output variable of the function type. The
connection element may appear zero to many times.

The connection element contains the attributes given in Table G.27.
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Table G.27 — Attributes of element connection

Attribute Data type Use Description
source xsd:string required Starting point of connection
destination xsd:string required Endpoint of connection
dncrri'r_\ﬁnn vcr‘l'ch’ing npfinnnl ﬁpfinnnl textual dncrripfinn of the connection
EXAMPLE

The values of the source and the destination attributes may be used to encode the starting point and the‘endpoint of 4
connection using the syntax <function_instance_name>'.'<variable_name>; example for the value of_a<{seurce attribute;
'PowerMeasures.Frequency'. Connections to interface variables of a function type use the name of the interface variable
only.

G.4.5.6 Element parameterList

G.45.6.1 General

If the optional ApplicationProcess element is present in the device: profile, it contains a mandatory]
parameterList element shown in Figure G.7, which represents alsequence of one to many parameter
elements.
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