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OPC UA Information Modelling (in a Nutshell)

Browse Call

BaseType

Object
Method Type
St Information
Generates )
References Objects Events ObjectType

Type
Hierarchy

| OPC UA Extensibility Subscribe to Read/Write

ObjectType Structure (Variables and Methods) and Semantic of Objects
VariableType Structure (Sub-Variables and DataType) and Semantic of Variables
DataType Structure and Semantic of DataTypes

ReferenceType Semantic of References, ReferenceType Hierarchy

EventTypes Structure (Event Fields) and Semantic of Events
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Let’s model a Device — Valve

> Base Functionality
> Value can be opened or closed

FolderType:
BaseObjectType Valves

.| ValveType:
Valve_1

BaseDataVariableTyf
\ Status

ValveType

BaseDataVariableType:
Status

ValveType:
Valve_1

'\_ S A\
: \ : BaseDataVariableTyg
: Status
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Let’s model a Device — Valve

> DataType of Status?
> Opened / Closed -> Boolean?

> Semantic Matters —>
User Defined Enumeration

BaseObjectType

ValveStateDataType

ValveType

BaseDataVariableType:
Status
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Let’s model a Device — Valve

> |dentification
> Each Device has a SerialNumber

BaseObjectType

Valve: <DisplayName>
SN: <SerialNumber>

ValveType » Open ©

.| BaseDataVariableType:
‘ Status

Property Type:
SerialNumber
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Let’s model a Device — Valve

> |dentification — Better Approach
> Use Part 100 OPC UA Devices

BaseObjectType

‘% ‘ [ ] ValveType:
Valve_1
DeviceType
BaseDataVariableType: ]

Property Type: ‘ SELD
SerialNumber Property Type: ‘
e e B SerialNumber
ValveType /I

BaseDataVariableType: [ ]

Status [
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Let’s model a Device — Valve

> Controlling the Device

> Pure Opened / Closed could be realized by
writing the Status Variable

> Let's assume you want to
> Open the value for a specific duration
> Only open it to a certain degree

> Methods with Input Arguments

BaseDataVariableType: .
H Status \ ControlDevice (

[in] Byte DegreeOpenness

[in] Duration TimeOpened

ValveType

PropertyType:
InputArguments

BaseDataVariableType: ‘
DegreeOpenness
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Let’s model a Device — Valve

© Unified Automation GmbH — All rights reserved.
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> Controlling the Device

> Updated Ul

ValveType

BaseDataVariableType: ‘
Status
ControlDevice

BaseDataVariableType:
DegreeOpenness

Valve: <DisplayName>
SN: <SerialNumber>

Open ©
Degree Openness -:|

Property Type:
InputArguments

Control

Degree Openness -:l
Time Opened
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BaseEventType 'ﬂ
Eventld r~----- ByteString
EventType ~-__
= Nodeld
s
—————

-

ReceiveTime ~
__-A LocalizedText
Message -

————— Uint16

¥

Severity
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CondtionType

EnableState

Acknowledgeable ConditionType

AckState

AlarmConditionType

InputNode

DiscreteAlarmType

3

OffNormalAlarmType

NormalState

150 Aueotmins

Represents a discrete

Condition that is
considered to be not

normal
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Let’s model a Device — Valve

© Unified Automation GmbH — All rights reserved.

> Add an Alarm

ValveType

BaseDataVariableType:
Status
ControlDevice

Property Type
InputArguments

BaseDataVariableType: ‘
DegreeOpenness

OffNormalAlarmType:
ValveFault

Unified

er' Automation

Valve: <DisplayName>
SN: <SerialNumber>

Open ©
Degree Openness

Alarm O
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Let’s model a Device — Valve
> Add an Alarm - Advanced

© Unified Automation GmbH — All rights reserved.

ValveType

Unified

L';'] Automation

OffNormalAlarmType

BaseDataVariableType: ‘
Status

i

ValveAlarmType

ControlDevice
Property Type:
InputArguments

Property Type:
SerialNumber

DegreeOpenness

BaseDataVariableType: ‘ [

ValveAlarmType:

ValveFault

m

123 Valve broken 90
125 Valve OK 5
129 Valve broken 80

NO NO
YES YES

#1234567890
#0987654321
#1234567890
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L[ﬂ Valve - Unified Automation UaModeler
File Edit Project Window Settings Help

Lrj] Autnll:l';lizli::

ValveAlarmType

~ 4 AlarmConditionType
S <AlarmGroup>

e B@ QX TEE -
Project 5 x
Item
Vu"aValve
v 5 Models

a Opc.Ua.NodeSet2.ua
@ Opc.Ua.Di.NodeSet2.ua
£ valve.ua

. .NET Server 3.0

Name

DeviceType

Reference

NodeClass

Information Model s x | Namespace

HasSubtype

> @ ActiveState
# AudibleEnabled
= AudibleSound
>4 DiscrepancyAlarmType
v 4 DiscreteAlarmType

Name Enumeration

ValveType

Displayname ~ Name

— e

2 Manufacturer IsAbstract O

# ManufacturerUri

“Model

¢ ProductCode

# ProductinstanceUri
> @ ProtocolSupport

Override

¢ RevisionCounter

Additional Attributes

EnumValues

4 TripAlarmT{pe

L% 7 ValveAlarmType

+ SerialNumber | |

® hscending O Mask O Gaps

Symboli Valug.
goensd Q
losed 1

EnumString
S

| ValveStateDataType

Name TypeDefinition ModellingRule  DataType
~ Control Mandatorv

DeareeOpeness Bvte

TimeObene Duration

< Add Araument >

ElasComDonent

UAModeler
* Define Information Models

Control
2: Control

0
true
DeareeOpeness

BeseDatavanatiel

# SerialNumber NodeClass
¢ SoftwareRevision Vym::& e
v ValveType 4 ﬁm“r. ?
raNr.
v ¢ Control AraNr. 2
“ InputArguments > QutoutArguments
ReferenceTvoe
@ DegreeOpeness sl_arnles?\lacelndex
isplavName
@ Status %rows_elt\l_ame
escription
>& ValveFaul'f oM ask
# HardwareRevision > Exebclutable
# Manufacturer < ‘F[ELS
# ManufacturerUri <
“Model

# ProductCode
# ProductinstanceUri
# RevisionCounter ¥

* Export NodeSet-File
 Standard format
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« Can be used for configuration
(e.g. UaGateway)

Code Generation
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Demo

] Valve - Microsoft Visual Studio
Fle Edt View Project Buld Debug Team Tools Test Analyze Window Help.
©-0|@-2 K| ¢ -|[ebug | Anycru <[ b st~ AL

| v = | D:\UAModeler\Valve\output Solution Explorer ~ 8 x| usDiTypescs
151 Valve - Unified Automation UaModeler S| o-5¢a@| o s=]fDune -l
File Edit Project Window Settings Help : Home Share View Search Solution Explorer (Ctr+) p- G eshaceiiase.Space

_ ’ 4 @ vae - c 1 ValveStateDataType
B B ( x a » | b Properties s g ummary>
b v B Q <« v 4 « Valve > output b n s s The possible encodings for a Valve
: D fopet 57 </sumary>
Project | n [ L::k‘ngsfmeswpwemdm 58 [DataContract (Namespace = Name.Space.)
Cl Name ) NuGetContis ) s
[ e 59 @ public enum ValveStateDataType
i 60 ¢
v Valve Vs UaDlTypes. ¥ packages.config 61 [EnumMember(Value = "Opened_8")]
& = b c* Programacs 62 Opened = @, -
v& Models | bin L Valve.csproff 5 e spacecisssescs [Enuntienber-(Value = "Closed_1")]
@) b c* Spaceldentifiers.cs Closed = 1
(2} Opc.Ua.NodeSet2.ua | ) R Valvesin
[+ Opc.Ua.DiNodeSet2.ua i obj ™4 .
© alveus B iz on Ipl|e and Run
| ackages
£ NET Server 3.0 packag ValveTypeMethods.cs

Generation

Bl Unified Automation UaExpert - The OPC Unified Architecture Client - NewProject

Information Model

Displayname File View Server Document Settings Help
' e B P @ e - x % &) » =3
V& Objects Project Qi Osta/AccessVieWll] Devices View-1 B ' D:\UAModeler\Valve\output\bin\Debug\Test.Valve.exe
v & DeviceSet v B prolect Current Server: [Test Valve@DESKTOP-O0LSLK) - )
<15 Servers ) et sener Manager.
& DeviceFeatures Test Valve@DESKTOP-OOLSLKJ ‘3‘ 2 VSE 3 [ Properti Stal”t'l ng UaD1i NOC_ el
~ [ Documents VA oading the UaDi Model.
% Valve_ 1 3 Data Access View DeviceManual:

rting SpaceNodeManager.

3 Devices View HardwareRevision:

& Valve 2 B Devices View-1 o ¥Ying the Space Model.
% DeviceTopology Address Space o SeriaiNumber: dpoint URL: opc.tcp://localhost:48030
& NetworkSet < [No Highiight g ress <enter> to exit the program.

“ DeviceFeatures
~ & valve_1
« Control
= DegreeOpeness
+ DeviceManual
* DeviceRevision

2 Objects
V& DeviceSet

& DeviceFeatures

v & Valve_1

“ Conti

@ DegreeOper

¢ DeviczManual

¢ DevicaRevision

# HardwareRevision
“ Manufacturer
*Modd

# RevisionCounter
 SerialNumber

# SoftwareRevision
© Status

% Valverault
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. . . ﬂ Unified
14 | OPC UA Information Modeling Overview lJ Automation

Dr. Wolfgang Mahnke
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