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BECKHOFF Automation

About us...

© Located in Verl, Germany
www.beckhoff.com

® Solutions for Industrial Automation
© Motherboards, IPC, Ethernet Panels, 10's
@ Various fieldbus integrations
EtherCAT Technology www.ethercat.org
© Scalable real-time extension for
NT / Win2K / XP / Vista and CE
2 |[EC61131-3 PLC / Motion Control / HMI

E;']’ Windows®
K :Embedded

Gold Partner



http://www.beckhoff.com/
http://www.ethercat.org/

scope

What are the technical resources?

The company
»  The scope

»  The philosophy
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The system

TwinCAT 3 engineering environment

shared tree structure for hard- and software

>  The company programming language dependend toolbox

»  The scope w0 D o
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»  The system
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shared output window of all languages




The system

C/C++ Programming languages

Method CustomCodeCyclic: — is called cyclically

e TC3_IEC_CPP_Sample - Microsoft Visual Studio (Administrator)
File Edit WView Project Build Debug TwinCAT Teamn Data Tools Architecture T Analyze Window Help

il D e & a9 - - L0 P WNtDebug -] [Win3y/ -/ | [# [s0 -]l
DR Es22 0883688383 Qi% » i e 2 XK@ Ji[toca- |

Solution Explorer EAS CustomCode.cpp

| e | =] = (Unknown Scope) / =
j Solution "TC3_IEC_CPP_Sample' (1 project)
4 | TC3IEC_CPP Sample ULONG nColnter;

B SYSTEM - Configuration
eF g Fair{ppDempInputs pIn, PFaiGCpDempDutputspE

=HR

L@ MC - Configuration '

I PLC - Configuration
0 Safety - Configuration

= J/pOut-»value = pIn-»value;

X0qIog] .. J24oidxg ;aaeg g

4 @ C++ - Configuration {/pout->value = pOut->valuett;
4 %, FairCppDemo Project
4 [ FairCppDemo nCounter++;
4 |57 Custom pOut->value = nCounter;
o L Header
4 B Source return 5_0K;
¢+ CustomCode.cpp Ly

gl Extemal Dependencies BT I T I I 1]
T3 Trlam IR T S I T

Pointer to logical input/output image
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The system

Integration of Matlab/Simulink

Matlab

= Matrix-Operations

o0 TwinCAT Matlab Demo - Microsoft Visual Studio (Administrator)

File Edit View Project Debug TwinCAT Team Data Tools Architecture Test Analyze Window Help

3 cromeeniove || 5 5 75 B T -

» Easy programmability

= Graphical data preparation

Solution Explorer

(g Solution TwinCAT Matlab Demo’ (1 project)
4 ] TwinCAT Matlab Demo
4[4 SYSTEM - Configuration

Object | Cortext | Parameter (Ini) | Data Area | Intefaces | Model Farameters | General Module Settings

=1 TempCentr
- Bus Creator

const

= Many special functions for
a wide field of application

= Very common in the
scientific/ university

WATLAB 7.7.0

environment oo e
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philosophy

PC based architecture

The company

The scope

The philosophy

The system

BECKHOFF

Multicore PC System (32 / 64 bit)

Microsoft Windows Operating System
TwinCAT 3 - eXtended Automation Engineering
System-Manager * programming environment

configuration * |[EC 61131-3
* object oriented extensions

e Visual C / C++

TwinCAT Transport Layer — ADS -Router

TwinCAT 3 - eXtened Automation Runtime

PLC C PLC

NC Simulink

Reatime Kernel

Simulink CNC

TwinCAT Automation Device Driver — ADD



The system

eXtended Automation Runtime (XAR)

Support of multi-core systems Execution time for
1000 PLC commands (us)
= Distribution of projects to cores
(e.g. PLC, NC, Motion Control = Intel Core i7 950
and HMI run on different cores) » 4 physical Core
= CPU at 3,07 GHz
» Scalable base time for each core

Multi-core CPU

p e —_ S—— — — Core0 | Corel | Core2 | Core3

Core 0 Core 1 Core 2 Cpre 3 Core ... bool 0,887 0,894 0,898 0,895

Windows PLC Control User HMI —] PLC Runtimﬂ PLC Runtimﬂ NC R,,untimeq

Apps Task 0 Task 1 byte | 0672 | 0,682 0,681 | 0,688

Windows ADS ADS ADS ADS ADS word | 0,613 | 0614 | 0,626 0,617

Diivers | | ! | | dword | 0,575 | 0583 | 0,583 | 0,583
aDoRoeiknging . . , sint | 3,463 3,472 | 3,473 | 3,474

L2 Shared Cache

) int 3,473 | 3,484 | 3,482 | 3,482

dint 3,487 | 3,497 3,491 | 3,496

ADS Router Message Queues

real 1,813 | 1,822 1,818 | 1,820
System Memory

4 Ireal 4,761 | 4,769 4,770 | 4,769
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PC Control Features and performance

PC-Control: Scalable performance and cost

Performance

A

Scalable performance

- From 15us/1000cmd to 1ps/1000cmd

Bus-Controller Embedded PC IPC

A

< >

[ <&
» <«

vy

Application Complexity




PC based Control

PC-Control - CPU usage for control applications

A : 10 vGHz
& i, ] CPU Virtual Clock = =]
i B Scientific Automation. ... [ | EEEEEEERE.
H HMI
W Motion N B
4 GHz PLC
3GHz4 . 2.8GHZ R 1 EEEEEEEEEN
X A N —————————T e ———— D e
1GHZz = S R
0.5 GHz
0.25 GHz 1 33 MHz

J ] | J
1990 1995 2000 2005 2010 2020



Automation Update 2010

Open and modular platform

TwinCAT extends
Automation intonew

fields of application "—'_'}: I - I -
* [nstrumentation & ’

Advanced Diagnostics
Measurement %‘ Instrumentation
= 7 & Measurement

= Advanced control > A
9 Vision = &
= Rapid control prototyping n

= Simulation/real-time S T @
: Robotics 78

= Data Analysis /A

= . TwinCA'I“’
~ Simulation rﬁ. -3 E

Modeling & E @

Pl fdt View Simulaton Fgmat Jook Help |
Advanced Control
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= Test bench Automation

= Scientific Automation




Automation Update 2010

Convergence of Technologies

ation Technology (IT)

1

PC- based Control
N

O

@ 1
>

o Special RTOS

90

o

o

(Q\|

S D
8 Visual Studio

PARTNER
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OPC Foundation

Numerous incompatible protocols

RS-232

MV Ok F) ofiBus 802.3

H TR U 2 e AN
‘ ANS S - open
IRXEIPION ~SANS . USE
CO\NVIl P @ g US IeldBus
AS-| [r1eltisiig) ., 28 NEN Remoting
ARXML f P ‘”‘r DAC-AGE

WMI Ol ¥ Moflbus
UDP opc-DX 802. 1x II;v:RP
J193¢ CMP
Ethernet ™R



OPC Foundation

OPC Foundation and PLCopen: Collaboration

PLCopen: OPC-UA-Server: UA-Clients: SCADA/MES/ERP
ntent ,WHAT" Communication ,HOW* ,
Content, Presentation
CEE?S@FTS#OCKFB'InpmparamEter lgdr:z: = 2 M atvise® Pure.Web.Power.
rFillLenel o BREAL L = .
rSteamDemand : REAL E}“:’ Objects
END_WAR # iy DeviceSet
= e PLCL (]
= ) MAIN —
- @ blnitDone "
=+ g FbBailerl -
- g CC1001 _ 'i -
#- ¢ Drumiooi FEECWATER
. . - gy FC1001
All information about ﬁ LC1001
) - gl ParameterSet )
IEC61131-3 project: b Pe10nt = Standardized UA access
‘ # J Pipe1002 = |dentical namespace
- FB's o e = Complete information model
‘ =17 FbInputl
- POU’s 23 FoFilLevel Ad i
>@ maxal van ageS
Structures R = Re-useable HMI Faceplates
- TaSkS / RESOUI’CGS I}}D fhizeneratedParameter " Rapld englneerlng
@0 FhSkaamnemand = Transparent PLC controller



OPC Foundation

Interoperability from embedded controller into the cloud

- OPC Foundation —|PLCopen|™
« OPC-Unified Architecture: IEC62541 — e
 Secured interoperability on sematic level =

COPADATA_ OPC UA |
®
sevens  ABB  fok (.. o
A mart
BECKHOFF Rexroth CERTEC »ioflils 7.

Bosch Group v« Solutions

,,OPC UA allows a platform independent, easy and

secure connection between SAP business systems
¥ with distributed shop floor data even on smallest

embedded devices”

Dr. Arne Manthey, Product Manager, SAP AG



BECKHOFF

Embedded Solutions

» Custom specific board

= HW: ARMO9 board, 400MHz i.MX25, Power over Ethernet (custom 12V)
20 GPIOs, Display, Serial Port, USB,

= OS: Windows Embedded CE6.0R3
= GUI: Silverlight for Embedded - connectivity via OPC-UA

5 . ‘“‘,m;. PECEDRCEREA N, BE AL g BE RN
6‘1\‘.’ THE UNITED STATES OF A
-
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Embedded solutions
Interoperability from embedded controller into the cloud

Technologie bei Dornbracht
Schliusselkomponenten

Wassermischen Vernetzung Wasserbedienen

Steuern




Embedded solutions
Interoperability from embedded controller into the cloud

Technologie bei Dornbracht DORN
Dezentrale und modulare Systemlogik BRACHT




Embedded solutions
Interoperability from embedded controller into the cloud

Technologie bei Dornbracht DORN
Erlebnis Wasserszenarien BRACHT

eTool (Szenario-Modus)




Embedded solutions

Thank you !

Information: www.beckhoff.com

Contact:

Stefan Hoppe

Product Manager TwinCAT
Microsoft MVP

s.hoppe@beckhoff.com
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