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The Industrial Interoperability Standard

OPC UA: The industrial framework enabling secured, standardized data and interfaces

Interoperability

Independent: Vendor, Platform, Market
and OS

Discoverable Services Oriented
Architecture (SOA) independent of the
transport method

Owned by a Non-Profit (OPC Foundation)

50M installed base and exponential growth

Scalability: From Sensor to Cloud
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Data Modelling

Rich data modeling preserves source
context

Vendors can extend the data model of each
product (Companion Specification)

Maps to field bus protocols, e.g. BACNet |
PLCopen | MTConnect | ...
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Security

Secure Design from group-up

Based on open security standards
Authentication | Encryption

Evolves as security technologies evolve
Vendors/Users can choose level of security

Easily acceptable by IT departments
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Today| Tomorrow

OPC Classic: OPC UA:
OLE for Process Control Technology and OS
independent

Clouds

OPC UA
Client

SCADA, MES, ERP,

OPC UA
Client

IT Network
HMIs

OPC UA

Machine ot

Control

“*SOA PLC”

Field
Level

Time
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' EtherCAT:

N

Factory Level

PCS ‘
Process :
Control Level i
Main
Computer

Factory Network

System or
Cell Level

Control or
Plant-floor Level

Sensor/
Actuator Level

Fieldbus Network
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UA Client

read/write/browse/invoke/notify

A A A

1

on demand acyclic

v v v

configuration Client/Server controller-controller

meta data
redundancy

file transfer

events Device / Data
historical

cyclic deterministic Device

1

TSN
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EtherCAT Master

MASTER

EtherCAT Slaves
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Communication protocol Et I
e.g. OPCUA, DDS Communication
protocol

! \ w
Time Sensitive Networking (TSN)

EtherCAT.
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Communication protocol Ethernet Fieldbus protocol
e.g. OPCUA, DDS e.g. EtherCAT, Profinet

Application Interface with well defined API
* For higher level protocols (OPC UA PubSub,

EtherCAT,...)
 Send/Receive raw Ethernet frames

TSN Support: 802.1 AS, Qcc, ...

Network Driver for Embedded RTOS (TCP/IP)

Ethernet Driver

-Standard and prioritized traffic (traffic shaping)
+ 802.1 AS support (Timing and Synchronization)
+ 802.1 Qbv support (Scheduled Traffic)

acontis TSN Stack + 802.1 Qbu support (Frame preemption)

b | - = + 802.1 Qcc support (Stream Reservation)

b

Standard Ethernet MAC D

Ethernet Driver with Priority Queues
(802.1AS, 802.1QBv, 802.1QBu, ...)
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Provides Linux network
[ interface (utilize TSN best
effort channel)

Linux TAP driver (Kernel Space)
TAP to TSN channel link in User Space

TSN Core Stack

atemsys J

A\

Grants direct HW access
from User Space

Optimized
Real-Time Ethernet
Driver with direct

HW access \\ \\\
\\\
\ User Space J K Kernel Space J
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'EtherCATIOPCUAITSN Live Demo
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' Unified Automation

OPC %—%2#
Unified

l[':' Automation

OPC Unified

Architecture

ascolab,

IBHIIII \
“2 Springer
Matthias Damm
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> Largest OPC UA SDK & Toolkit Vendor
> All Languages available
> Scaling on all Targets

JAVA SDK

' C++ SDK \
ANSI| C SDK

bare metal, FreeRTOS, Euros, QNX, embedded Linux,VxWorks, WIinCE, Win32, Win64, Linux, Solaris
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> All Large Automation Suppliers
ABB, Siemens, B&R, Bosch, General Electric, Mitsubishi, KEBA,
Hollysys...
> Large Machine Builders
Trumpf, Voith Paper, Weber, ISCNC...
> Process Industry Suppliers
Schneider Electric, Yokogawa, Honeywell, Endress Hauser, ...

> https://www.unified-automation.com/references.htmi
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---------
--------
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https://www.unified-automation.com/references.html

'acontis technologies GmbH

 Founded in 2001
* 18 employees, 4000 TEUR turnover in 2017

* General Managers: Stefan Zintgraf and Christoph Widmann

EtherCAT OEM Software — Design Wins
300
vi‘ 250

3\ 200
_ . . m total
Stefan Zintgraf Christoph Widmann 150 (Cumu|ated)
100 ® new (per year)
50
0 _
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EC-Master &#4

Process Data (PD) Image description

Mail
X XML Parser Process Data ai .box
Image Services

EtherCAT Network
Information (ENI) File

Optimized
Real-Time Ethernet

EtherCAT Master Core

Driver with direct
HW access

Operating System
Adaptation
“No full-blown

OS required”
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CPU: Xilinx Zynqg SoC - Dual-Core Cortex-A9, 666 MHz
Software: Linux with EC-Master V2.6.2, Link Layer GEM

MMMMMMMMMMMMMMMM

Number of Slaves 16 32 64
Network cycle time 250 usec 500 usec 1000 usec
Payload 128 Bytes 256 Bytes 512 Bytes
EC-Master Function

Process Inputs [usec] 33.7 34.1 36.1
Send Outputs [usec] 17.0 17.9 18.8
Administration [usec] 13.8 21.0 49.4
Send Acyclic Frame [usec] 13.6 15.4 15.6
Total Time [usec] 78.1 88.4 119.9
CPU Load [percent] 31 % 18 % 12 %

--------
-------
------
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Adaptable.
Intelligent.
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