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Alle bedeutenden Branchenführer sind Teil der Initiative OPC UA over TSN

Pressekonferenz der OPC Foundation @ SPS IPC Drives 2018

>  85% Globaler Marktanteil

Source: OPC Foundation - Pressemeldung - Scottsdale, AZ – 27. November 2018 https://opcfoundation.org/news/press-releases/major-automation-industry-players-join-opc-ua-including-tsn-initiative/

https://opcfoundation.org/news/press-releases/major-automation-industry-players-join-opc-ua-including-tsn-initiative/


OPC UA over TSN Bestandteile

OPC UA Information Model

Client / Server Publisher/Subscriber
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OPC UA
The standard for industrial

interoperability



Three pillars of OPC UA (IEC 62541) 

1. Interoperability

2. Cyber security

3. Modeling

Smart 
Factory

Interoperability Cyber security Modeling



OPC UA ist Voraussetzung für Industrie 4.0 !

https://www.zvei.org/en/press-media/publications/industrie-40-product-criteria-for-industrie-40-technologies/

https://www.zvei.org/en/press-media/publications/industrie-40-product-criteria-for-industrie-40-technologies/


Data vs. Information

…vs. Semantic Information
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human readable

Semantic Information

(OPC UA Information Model)
Human + machine interpretable



In OPC UA a device or machine provides semantic information 

about itself, which properties, variables, process values and capabilities 

it has.  

OPC UA thus meets the requirements of a standardized, Service 

Oriented Architecture, SOA 

Object-oriented, flexible and scalable concept

Vendor Specific Extensions

Companion Information Models

Built-in Information Models

OPC UA Meta-Model

OPC UA



• OPC UA Meta-Model provides base services. It is the foundation of 

all OPC UA information models.

• Built-in Information Models define the basic information model 

and the information models related to the different types of access

DA=Data Access, AC=Alarms and Conditions , HA=Historic Access, Prog=Programs

Object-oriented, flexible and scalable concept

Vendor Specific Extensions

Companion Information Models

OPC UA Meta-Model

OPC UA basic models

Objects

Variables

Properties

Methods

Objects

Variables

Properties

Methods

Base Elements Information Model

DA AC HA Prog



Information Model 

Node Description

• Provides detailed information for each OPC UA node

• Included semantics:

• Description

• DataType

• Timestamp

• UserAccessLevel

• Samplingintervall
Machine 3

Vendor Specific Extensions

Companion Information Models

Built-in Information Models

OPC UA Meta-Model



OPC UA Information models

Industrial interoperability via standardized exchange

Information Models

Vendor Specific Extensions

Companion Information Models

Built-in Information Models

OPC UA Meta-Model



Vendor specific extensions

• Suppliers and users can create their own information model

• Once created, the specific model is imported into the 

engineering tool and the objects defined in the model are linked 

to the objects of the PLC (variables, methods, etc.)

Personalized information models

Create the 

information model 

of my machine

Information model

of my machine

Import the information 

model and bind with 

PLC  objects

Modeling tool 

Engineering tool 

Vendor Specific Extensions

Companion Information Models

Built-in Information Models

OPC UA Meta-Model

https://www.slideshare.net/stephane_potier/create-your-own-opc-ua-information-model


Companion specifications

The OPC Foundation collaborates with the main international 

standardization organizations

These collaborations make it possible to define standardized 

exchanges within the framework of specific business functions

known as "Companion Specification“

Information models for business functions

Vendor Specific Extensions

Companion Information Models

Built-in Information Models

OPC UA Meta-Model

→ Easier M2M communication

→ Faster line integration

→ Secure and standardized 

cloud connection

Companion specifications

“Why We Need VDMA OPC UA Companion Specification!” - VDMA Video: https://www.youtube.com/watch?v=odDQ83bzoWE

https://www.youtube.com/watch?v=odDQ83bzoWE


Comparison of two different approaches
Companion specification implementation



Generic: 

1. Download companion specification

e.g.: from OPC Foundation website

2. Create your machine specific information model

Using third party modeler e.g. UaModeler

3. Import information model to Automation Studio 

OPC UA server

4. Define type definitions, variables, methods and 

events

5. Connect variables, methods and events to 

machine application

6. Map variables and methods to OPC UA server

Companion specification implementation
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Approach comparison

B&R templates/samples:

1. Open B&R sample in Automation Studio

e.g.: C:\BrAutomation\AS47\Samples

2. Adapt B&R standard information model

Setting ‘isPresent’ data points to TRUE or FALSE

3. Connect variables, methods and events to 

machine application

→ Faster implementation of 

companion specifications

→ Adaptable, no modeler needed

→ Tested code

→ Support

B&R templates



xxxx xxxx OPC xxxx

…. yyyy OPC yyyy

Companion specifications (CS)

9/8/2020

! According to https://www.euromap.org/en/i40/overview-opcua-plastics/ on 03.Mar.2020
2 AS x.x ... Automation Studio minimum version, SP ... Service pack, On request for AS x.x ... Sample will be created upon customer request for specified Automation Studio minimum version 17

Status

Industry CS family OPCF 

numbering

Status of CS1 B&R system 

availability

B&R templates 

availability2

Plastics and rubber Euromap OPC 400XX Release candidate 1.2 AS 4.7 AS 4.7++

Packaging PackML OPC 30050 Release 1.0.1 AS 4.7 On request

Machine tool Umati (CNC) OPC 40502 Release 1.0.0 AS 4.9 On request

Robotics
VDMA OPC 

Robotics
OPC 40010-1 Release 1.0.0 Evaluation On request

→ Common CSs will be 

automatically added

→ Specific CS per request

→ Tested functionality

Continous extension

https://www.euromap.org/en/i40/overview-opcua-plastics/


Alarms & Conditions

Standardized alarm handling – configured via mappAlarmX

New Features

9/8/2020 18

Method handling

Standardized implementation and calls of machine functionality

File-Transfer

Standardized file transfer via OPC UA information model



Different types of communication

Client-Server vs. Publisher-Subscriber



OPC UA Client-Server

Client/Server vs. Pub/Sub

Server

Client Client Client Client

request

response



OPC UA Client-Server

Client/Server vs. Pub/Sub

Server Server Server Server

Client Client Client Client

request

response

→ High Bandwidth

→ High load on Server- /Client

Client-Server



OPC UA Publisher-Subscriber

Client/Server vs. Pub/Sub

Publisher Publisher Publisher Publisher

Subscriber Subscriber Subscriber Subscriber

Network→ Less CPU load

→ Lightweight connection

Publisher-Subscriber



CPU Load
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Client-Server vs. Publisher-Subscriber mechanism
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TSN
The standard for deterministic and 

real-time industrial communication
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Vorteile für den Nutzer

OPC UA over TSN erweitert die Vorteile von OPC UA für die Feldebene !

 Determinismus ist auf der Feldebene für notwendig für Steuerungen, I/O, Antriebsregelung, etc.

 TSN ist die Evolution von dem Ethernet-Standard

 Damit ist Ethernet nun deterministisch 

(TSN basiert auf international anerkannten IEEE Standards und keiner proprietären Lösung)

OPC UA over TSN



Time Sensitive Networking (TSN)

IEEE 802.1 Standards

Machines Robots

Central Network Orchestration

Sensors and 

Actors

Assets

Time Synchronization

• IEEE802.1AS / AS-2020

Network Management

• IEEE802.1Qcc

Scheduling

• IEEE802.1Qbv

• IEEE802.1Qav

Reliability

• IEEE802.1CB

TSN



Time Synchronization

IEEE 802.1AS

• IEEE Standard for Local and Metropolitan Area Networks –

Timing and Synchronization for Time-Sensitive Applications

in Bridged Local Area Networks

• IEEE1588-2008 = PTP(v2) 

• Profile: IEEE 802.1AS-2020 = gPTP = 802.1AS = „.1AS“



Applications

• Direct Access to process data from devices and machines

• Condition Monitoring

• Predictive Maintenance

• Process Optimization

• Connecting machines via Companion Standards

• OEM: Less time for engineering 

• End User: Less time for deployment, maintenance 

• Controller to Controller Synchronization 

• Coupling of machines or machine modules 

• e.g. bending machine coupled with robot



Testimonials from members of the OPC Foundation



Volkswagen joins the OPC Foundation

Volkswagen, and other end users such as LG CNS, 

Samsung and Miele, have adopted OPC UA to 

implement Industry4.0 and IIoT in their factories.

“With OPC UA at the heart of Industie4.0, adopting 

the OPC UA technology and using it to its full 

potential in our factories is a natural progression. 

Being a member of the OPC Foundation guarantees 

early information to upcoming key technologies like 

the OPC UA Companion specifications which provide 

secured and standardized information and interfaces 

for assets.”

Michael Schweiger - Volkswagen



Foxconn becomes the 699th member of the Foundation



OPC UA over TSN löst heutige und zukünftige industrielle Herausforderungen

Dank Standardisierung auf OPC UA: Leichtere und schnellere Integration von Maschinen und 

Geräten sowie sicherer Zugriff auf die Daten

Roadmap:

Zusammenfassung
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Feature B&R system availability

Information modeling From AS 4.7 (released)

Companion specifications From AS 4.7 (released)

Alarms and Conditions AS 4.9 (December 2020)

File Transfer AS 4.9 (December 2020)

Method handling AS 4.9 (December 2020)

Publisher-Subscriber AS 4.9 (December 2020)

Time Synchonization (gPTP / IEEE 802.1AS) AS 4.11 (December 2021)
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