FOUNDATI ON

From theory to practice:
Usage of companion specification in PLC
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It’s all about data, but with OPC UA ... SIEMENS
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.. you can get structured and
meaningful information (beside
the data) for further processing!

.. you can communicate with
systems from other

.. you can provide controlled,
manufacturers!

secure and cost-effective

access to a machine! ... you can create
standardized interfaces

between machines!
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Even if changes occur!
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OPC UA Informationsmodel SIEMENS
’hg%uffyforb{t
OPC UA
Basic Elements Type System OPC UA

Type Informationsmodel
@ Objects =

4 Variables |® g})

= Properties = %ﬁs

=¢ Methods = c{}“;}o
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OPC UA Informationsmodel

Iv @ ProductionEquipmentType

@ DeviceManual (String)
@ DeviceRevision (String)
@ Diagnostics (1:typeDiagnostics)
v - GetStatus
v =] OutputArguments (Argument)
Status
- HardwareRevision (String)
€ IMVersion (1:typeVersionDataType)

€ ItemDesignation (String)
@ Manufacturer (String)

ﬂ Model (String)

v @ PowerSupply (Int32)

@ ObjectType

=¢ Method

| = EngineeringUnits (EUInformation)
=] EURange (Range)

@l RevisionCounter (Int32)
@ SerialNumber (String)
@l SerialNumberController (String)
@ SerialNumberHW (String)

@ SoftwareRevision (String)
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OPC UA Informationsmodel — Create Instances SIEMENS

ProductionEquipmentType

Namespace:
http://SomeCompanionSpec

’hgu\uffy for Uft

One or multiple Instances of Type
ProductionEquipmentType

Type
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OPC UA Informationsmodel — Mapping with PLC Data SIEMENS

[n ue forUfQ
Instance ProductionEquipment gy

of Type ProductionEquipmentType PLC Data

Name Datentyp  Erreichbar aus HMIIOPC UA

1 |a
2 |@n Device Manual Wstring g
3 |@»= Device Revision Wstring ™
4 4= v Diagno “typeDi =)
5 @ DeviceHealth Dint
6 = HardwareRevisio Wstring =]
7 4@ = v IMversio “typeVe ™
s @ Majo Uint
2 <@ Minol Uint
10 @ Revision Uint
11 an ItemDesig Wstring ™
12.4a-n Manufa Wstring ™
13 4@n Medel WSstring ™
44" RevisionCounter Dint g
- 15 4@n SerialNumber Wstring ™
16 @ n» SerialNumberController Wstring ™
M a p p I n g 17 41 = SerialNumberHW Wstring g
18 |4 = SoftwareRevision Wstri... @ ™

Namespace:
http://YourNameSpace
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Siemens OPC UA Modeling Editor - SIOME

= SIEMENS

SIEMENS

Information model B offline ee e «_ ° m TIA Portal 9 e ° e ° ° @ Details ° Attributes °
v FLn Root > - ¥ OPC Day.ap15_1 (connected) - ¥ Nodeld ns=1:i=1035
v [op¢ Objects > v [P identifierType NUMERIC -
v lope Audi WerkSpec > ‘ > L& PiCtags value 1035
ProductionEquipment > v |g} Program blocks namespace 1: Audi WerkSpec v
<@ DeviceManual (String) > “"ProductionEqui " "DeviceM I" » [£2 production Data NodeClass Object
<@ DeviceRevision (String) v "Prodi " "DeviceR T B productionEquipment ¥ BrowseName 1:ProductionEquipment
» <@ Diagnostics (1:typeDiagnostics) v "ProductionE " "Diagnostics” v . ProductionEquipment namespacelndex 1: Audi WerkSpec v
» - GetStatus > / “GetStatus_DB"Method <@ DeviceManual (WString) name ProductionEquipment
<@ HardwareRevision (String) < v "ProductionE: "."H R " <@ DeviceRevision (WString) ¥ DisplayName ProductionEquipment
» <@ IMVersion (1:typeVersionDataTypd) | > . “ProductionEquipment”."IMVersion” > <@ Diagnostics (“typeDiagnostics") text ProductionEquipment
<@ ItemDesignation (String) > v “PrgdugtionEquipment"."ltgmDesignation” <@ HardwareRevision (WString) locale
<@ Manufacturer (String) > v PM@W“@' > <@ IMVersion ("typeVersionDataType") ¥ Description null
<@ Model (String) 2 « "ProductionEqipmeMt”."Model" <@ ItemDesignation (WString) text
» <@ PowerSupply (Number) > 0O <@ Manufacturer (WString) locale
<@ RevisionCounter (Int32) > +~ "Prod "R ounter” <@ Model (WString) WriteMask 0
<@ SerialNumber (String) >  "Prod Equip "."S r <@ RevisionCounter (Dint) UserWriteMask 0
<@ SerialNumberController (String) v "Prod " <@ SerialNumber (WString) RolePermissions
<@ SerialNumberHW (String) >\ "Prod quip "."Si “.W/ <@ SerialNumberController (WString) EventNotifier 0
<@ SoftwareRevision (String) > isi <@ SerialNumberHW (WString)
» @ Server > <@ SoftwareRevision (WString)
v [op¢ Types > v [£2) vw BDE DBs
> Bit DataTypes > v . DB_BDE_Maschine
> h EventTypes > » <@ Identifikation (“typ_BDE_Maschinen_ldentifikation”)
v lope ObjectTypes > v . DB_BDE_Maschinenzustand
v @ BaseObjectType > v <@ Koordinierung (“typ_BDE_Koordinierung")
» @ AggregateConfigurationType > <@ status (USInt)
4 »|« > v <@l Zeitstempel (LDT) .
References ° Namespaces °° @ Logging o
° Type Defined References A % Y @ OPCUAModeling Editor Project
ReferenceType NodeClass Name TypeDefinition ModellingRule DataType ¥ D Namespaces )
. . - = & 0: http://opcfoundation.org/UA/
HasComponent Variable DeviceManual IBaseDataVanableType Mandatory |Stnng + -
@ 1: Audi WerkSpec
HasComponent Variable DeviceRevision |BaseDalaVariabIeType Mandatory |String -
HasComponent Variable Diagnostics |1:typeDiagnostics Mandatory |1 ‘typeDiagnostics -
HasComponent Variable HardwareRevision |BaseDa|aVariabIeType Mandatory |String -
HasComponent Variable IMVersion |1:typeVersionDataType Mandatory |1 ‘typeVersionDataType +
HasComponent Variable ItemDesignation |BaseDataVariableType Mandatory [string &
HasComponent Variable Manufacturer |BaseDataVariableType Mandatory |String +
HasComponent Variable Model IBaseDalaVariableType Mandatory |String +
HasComponent Variable RevisionCounter IBaseDalaVariableType Mandatory |Inl32 +
HasComponent Variable SerialNumber |BaseDalaVariabIeType Mandatory |String + -
Un
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Siemens OPC UA Modeling Editor

= SIEMENS

Information model I offli
> EXtensionrieiasiype

E - OPC UA Modeling Editor
o o Ae Details ° Attributes °

e
»

TIA Portal

he » Nodeld ns=1;5=0T_"ProductionEquipment”
> @ FileType NodeClass ObjectType
» @ FolderType » BrowseName 1:ProductionEquipmentType
» @ HistoricalDataConfigurationType > DisplayName ProductionEquipmentType
» @ HistoryServerCapabilitiesType » Description null
» @ KeyCredentialConfigurationType =
» @ ModellingRuleType
» @ NamespaceMetadataType
> @

4

Import of an Information Model /
-~ dd: Tyne.
<@ DeviceManual (String) -
@ oevrerenion Companion Specs or
<@ Diagnostics (1:typeDiagnostics)
<@ HardwareRevision (String)
@ S et create own Structures / Types
<@ itemDesignation (String)
<@ Manufacturer (String)
<@ Model (String)
<@ RevisionCounter (Int32)
<@ serialNumber (String)
<@ SerialNumberController (String)
<@ SerialNumberHW (String)
<@ SoftwareRevision (String)

» @ PublishedDataSetType

» @ PubSubConnectionType

» @ PubSubDiagnosticsType

» @ PubSubGroupType

» @ PubSubKeyServiceType o

References ° Namespaces °° @ Logging o m

o Derived member A v OPC UA Modeling Editor Project Logging started for SIOME 1.9.2 to |

.. . ¥ O Namespaces Added Opc.Ua.NodeSet2.xml Versior
ReferenceType NodeClass Name  TypeDefinition ModellingRule DataType ) i
@ 0: http://opcfoundation.org/UA/ & Importvalidator

& 1: Audi WerkSpec >

Imported model from file C:\Users\v
°° Hierarchical References v

+ o Non-Hierarchical References
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Siemens OPC UA Modeling Editor SIEMENS
[nge uf‘y‘forUfQ

Add Namespace

@  New Namespace

http/lY ourNameSpace

]
. Create a Namenspace

2:http://YourNameSpace
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Siemens OPC UA Modeling Editor SIEMENS

Instantiate Type /

Add Instance

Name ProductionEquipment
Object

Audi WerkSpec

2:http://[YourNameSpace
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Siemens OPC UA Modeling Editor
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Add Instance

GetStatus
NodeClass Method
Namespace Audi WerkSpec

ReferenceType HasComponent

Cal

ncel

SIEMENS
lngenuity for life

Add Methods to the Model




Siemens OPC UA Modeling Editor SIEMENS
’hg,ev\uify-for&'fe

Add Variables to the Model

Node Selection
Nodeld or Name

v @ BaseVariableType -
¥ < BaseDataVariableType
» @ AlarmRateVariableType
» @ AudioVariableType
> <@ suildinfoType
> <@ ConditionVariableType
v @ DataltemType
> @ ArrayitemType
> @ AnalogltemType
> @ AnalogUnitType
) EngineeringUnits
= EURange
T InstrumentRange
) Definition
> <@ DiscreteitemType
T ValuePrecision
> <@ DataTypeDescriptionType
> <@ DataTypeDictionaryType

Cancel 0ok

Define Properties of the Variable
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Siemens OPC UA Modeling Editor

v r@: Objects
v holc Audi WerkSpec

v @ ProductionEquipment

<@ DeviceManual (String)
<@ DeviceRevision (String)

» <@ Diagnostics (1:typeDiagnostics)
@ GetStatus
v =] OutputArguments (Argument)

Status

<@ HardwareRevision (String)

» <@ IMVersion (1:typeVersionDataType)
<@ ItemDesignation (String)
@ Manufacturer (String)
<€ Model (String)

v <@ PowerSupply (Number)

T EngineeringUnits (EUInformation)
=] EURange (Range)

<@ RevisionCounter (Int32)
<@ SerialNumber (String)
<@l SerialNumberController (String)
<@ SerialNumberHW (String)
@ SoftwareRevision (String)

{5 N N N NN AN N NN

AN N N NN

"ProductionEquipment_1"."
"ProductionEquipment_1"."
"ProductionEquipment_1"."
"GetStatus_DB" Method

"ProductionEquipment_1"."
"ProductionEquipment_1"."
"ProductionEquipment_1"."
"ProductionEquipment_1"."

"ProductionEquipment_1"."

"ProductionEquipment_1"."
"ProductionEquipment_1"."
"ProductionEquipment_1"."
"ProductionEquipment_1"."

"ProductionEquipment_1"."

DeviceManual”
DeviceRevision”

Diagnostics”

HardwareRevision"”
IMVersion”
ItemDesignation”
Manufacturer”
Model"

RevisionCounter”
SerialNumber”
SerialNumberController”
SerialNumberHW™

SoftwareRevision”

» -‘ Server

v lope Types

» lope
» lope

B
v lope

DataTypes
EventTypes
ObjectTypes

v @ BaseObjectTibe

v @ ProductionEquipmentType
<@ DeviceManual (String)
<@ DeviceRevision (String)

<@ Diagnostics (1:typeDiagnostics)
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SIEMENS
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1. Import of Information Models /

Companion Specs or
Create Types / Structures

2. Instantiate Types /

Creation of the OPC UA instance Model

3. Mapping with PLC Data

Done!

Transfer of the OPC UA Model in the TIA Portal

and download to PLC.



Siemens OPC UA Modeling Editor

= SIEMENS

Information model
v G_Pc Root
v [op¢ Objects
v G_pc Audi WerkSpec

v @ ProductionEquipment
De eMa a g
<@ DeviceRevision (String)
» @ Diagnostics (1:typeDiagnostics)
» =@ GetStatus
<@ HardwareRevision (String)
» @ IMVersion (1:typeVersionDataType)
<@ ItemDesignation (String)
<@ Manufacturer (String)
<@ Model (String)
» @ PowerSupply (Number)
<@ RevisionCounter (Int32)
<@ SerialNumber (String)
<@ SerialNumberController (String)
<@ SerialNumberHW (String)
<@ SoftwareRevision (String)
@ Server
PC Types

Ioj v

v
B
(0PC DataTypes

v v

[op¢ EventTypes
v [ope ObjectTypes
» @ BaseObjectType

000000 « =0

SIEMENS
ui‘y{or“{t

lng

Attributes
> Nodeld ns=1;i=1036
NodeClass Variable

> BrowseName 1:DeviceManual

» DisplayName DeviceManual

» Description Address (pathname in the file system ora ...
WriteMask 0
UserWriteMask 0

RolePermissions

Value u
DataType String

ValueRank Scalar h
ArrayDimensions ]

AccessLevel 3

UserAccessLevel 3

MinimumSamplinginterval 0

Historizing false -

>
> Drag & Drop
>
ProductionEquipmet De r'La ProductionEquipment
<  "ProductionEquipment_1"."DeviceRevision" v ' ProductionEquipment
< », "ProductionEquip _1"."Diag <@ DeviceManual (WString)
> , “GetStatus_DB" Method <@ DeviceRevision (WString)
< » "ProductionEquip t_1"."Hard R v <@l Diagnostics (“typeDiagnostics")
> », “ProductionEquipment_1"."IMVersion" <@ DeviceHealth (Dint)
- 4 "ProductionEquip " <@l HardwareRevision (WString)
> 4 "ProductionE er’ v <@ IMVersion ("typeVersionDataType")
< ~# "ProductionEquipment_1"" <@ Major (Uint)
> 0O <@ Minor (Uint)
< 4 "ProductionEquipment_1"." <@ Revision (Uint)
> 4 "ProductionE <@ ItemDesignation (WString)
> 4 "ProductionE A ialN ontroller” <@ Manufacturer (WString)
2 » "ProductionEquipment_1"."SerialNumberHW" <@ Model (WString)
> 4 ProductionEquij 1" Revision” <@ RevisionCounter (DInt)
> <@ SerialNumber (WString)
> <@ serialNumberController (WString)
> <@ SerialNumberHW (WString)
> <@ softwareRevision (WString)
> » [£2 vw BDE DEs
ES

References

o Type Defined References ~
ReferenceType NodeClass Name TypeDefinition ModellingRule DataType

o Type Defined Placeholder ~
ReferenceType NodeClass Name TypeDefinition ModellingRule DataType

°° Hierarchical References v

B Non-Hierarchical References

Namespaces

&  OPC UA Modeling Editor Project

¥ O Namespaces
&  o0: http//opcfoundation.org/UA/
@ 1: Audi WerkSpec

,,Greenfield“ Mapping:

OPC UA Variables and Methods to
PLC Data and PLC Methods
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Siemens OPC UA Modeling Editor

= SIEMENS

Information model

TIA Portal 000000 = i@  Attibutes

SIEMENS
ui‘y{orUfQ

lna

v &‘c Root Day.ap15_1 (connected) » Nodeld ns=2;i=1010
v ’Blc Objects NodeClass Object
> 'ch Audi WerkSpec > BrowseName 2:VW BDE
hon Data » DisplayName VW BDE
EY » Description null
v @ DB_BDE_Maschinenzustand > WriteMask 0
» <@ EKS (2:typ_BDE_EKS) > ~ "DB_BDE_Maschinenzustand”."EKS" UserWriteMask 0
» @ Koordinierung (2:typ_BDE_Koordinierung) >  "DB_BDE_Maschinenzustand"."Koordiniert RolePermissions
» @l Status (2:typ_BDE_Maschinenstatus) - .~ 'DB_BDE_Maschinenzustand"."Status” » <@ Koordinierung (“typ_BDE_Koordinierung") EventNotifier 0
» @l Werkstueck (2:typ_BDE_Werkstueck_ldentifikation) -  "DB_BDE_Maschi d"." | > <@ Werkstueck (“typ_BDE_Werkstueck_ldentifikation")
v [op¢ Types > > @l EKS (“typ_BDE_EKS")
3 'a_n DataTypes > > <@ Status (“typ_BDE_Maschinenstatus”)
3 '@z EventTypes > 4 ' DB_BDE_Meldung
v lope ObjectTypes >
» @ BaseObjectType >
3 'Ln ReferenceTypes >
» lopc VariableTypes >
%_p¢ Views >
B field“ M ing:
,,Brownfie apping:
Create an OPC UA Model
and Mapping on the basis
| | pping
References ° Namespaces Of PLC Data or Meth OdS
o Type Defined References A =  OPC UA Modeling Editor Project SorVAIastS -
ReferenceType NodeClass Name TypeDefinition ModellingRule DataType ¥ O Namespaces ) Ea=Rinport=dmoselioniicCUsey
&  0: http://opcfoundation.org/UA/ = Opened project C:\Users\wrd814
@ 1: Audi WerkSpec = Set TIA Portal detail switch to on
° Type Defined Placeholder v @ 2:VWBDE = Unlocked model Audi WerkSpec
°° Hierarchical References v Bdded new mo'del Wifh S
Added new Object with name 2:\
°° Non-Hierarchical References v = Removed node VW BDE from nar

Added new Object with name 2:\
= Dragged DB DB_BDE_Maschinen -

Yy Vv vy
1]
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Thank your for your attention !
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J Christian Hock
' / /- Siemens AG
' A < Christian.Hock@siemens.com >
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