BECKHOFF

Ready-to-use products for Industrie 4.0 and IoT
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Products and system solutions BECKHOFF

EtherCAT Box




About Beckhoff Automation BECKHOFF

Headquarters: Verl, Germany
Employees worldwide: 3.000

Number of engineers: 1.000
Sales/technical offices in Germany: 14

Beckhoff companies worldwide: 34 countries
Subsidiaries and distributors: > 75 countries

Sales worldwide 2014: 510 million € (+17 %)

Sales worldwide 2015: 610 million € (+20 %)

‘ .

as of: 11/2015



The automation pyramid BECKHOFF

TwinCAT HMI

SCADA / HMI

CX embedded devices
- Industrial PCs
- TwinCAT software

o : - - 1/O components
- Drives and motors

Factory Floor



Overview TwinCAT connectivity BECKHOFF

TwinCAT TwinCAT
TwinCAT Automation Industry IT Web TwinCAT
Protocols Protocols Protocols Server IIS
ADS
ADS OPC UA IEC 61850, WLAN XML
EAP IEC 61400-25 Bluetooth AJAX
TCP/IP IEC 60870-5-10x TCP ASP
UDP/IP BACnet UDP WCF
Modbus RTU FIAS RAS
Modbus TCP Crestron FTP
VPN
SNMP
SNTP
SMS
SMTP
: Acyclic TwinCAT ADS
TwinCAT ADS Router :
TCP,FliJeIIDdPt;uSSenaI, Router
— cyclic
l" : 9 r mation
Rl Ll Gl Rl et oo
Network variables




TWIinCAT loT BECKHOFF

= New product family for Kg

connectivity world amazon AU
o webservices® Windows Azure
= Easy connectivity for IoT
- - Public/Private Cloud SAP
communication Service

Hana Cloud

= Support for
— Public and Private Cloud
— MQTT, AMQP, OPC-UA
— Third-Party devices
— TwinCAT Analytics

= Smartphone app

— Including push technologies
to wearable devices




TWIinCAT loT BECKHOFF

= TwinCAT loT Product Family

—TF670x loT Communication :
..o Publish/Subscribe data exchange via MQTT/AMQP
3 MQTT/AMQP Broker |

1

Y TWinCAT

i Mqtt_Publish(topic, object)

object Mqtt_Subscribe(topic)

Realtime State Machine
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TWIinCAT loT BECKHOFF

= TwinCAT loT Product Family

— TF670x loT Communication
— Publish/Subscribe data exchange via MQTT/AMQP

Microsoft Azure

:--------------------------------------------: ------------------------------------------------------------------- E Amazon AWS
i —TF671x lIoT Functions SAP Hana Cloud .
i — Easy connectivity for Public Cloud services

— Microsoft Azure and Amazon AWS Tj

.......
........
-----

'..-...:;..'.#... TWlnCAT

FB_AzurelotHubSend

FB_AzurelotHubReceive()

Realtime State Machine
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TWIinCAT loT BECKHOFF

= TwinCAT loT Product Family

— TF670x loT Communication
— Publish/Subscribe data exchange via MQTT/AMQP

Public/Private
- TF671x loT Functions couseree
— Easy connectivity for Public Cloud services

— Microsoft Azure and Amazon AWS

i —TF672x loT Data Agent :
: — Gateway application for Cloud connectivity '
— Easy configuration without programming : ' '

TwinCAT

Runtime i) [Py

W
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TWIinCAT loT BECKHOFF

= TwinCAT loT Product Family

— TF670x loT Communication
— Publish/Subscribe data exchange via MQTT/AMQP

—TF671x IoT Functions

— Easy connectivity for Public Cloud services ——
— Microsoft Azure and Amazon AWS j

— TF672x IoT Data Agent
— Gateway application for Cloud connectivity = LSS
— Easy configuration without programming

O [N o550 v
i — TF6730 loT Communicator 1 Realtime State Machine
......Easy integration of mobile devices

: — TF6735 loT Communicator App : ) L |

... Smartphone App for TE6730. T e
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TwinCAT loT Data Agent (TF6720) BECKHOFF

= Easy configuration via graphical tool

= Support for

Public/Private

— multiple devices to retrieve data from Cloud Service

— multiple loT services

L — .
Azure Azure MQTT

loT Hub Event Hub Broker y

- - - ..:.
Config J/— Sampling Engine

ADS Cyclic OPC-UA
OnChange

-~
L
S

1 3a 3% iy
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Publish/Subscribe BECKHOFF

—

Connectivity Service
“Message Broker”

) ubscriber /

PN

Sl Sag gy

g OIII ?I

.
[
=]
=
=
o
w
=;

e Devices do not need to know each other
—> decoupling of applications

« All communication is outgoing
—> easy firewall configuration

Advantages > easy setup in IT infrastructure




Publish/Subscribe BECKHOFF

IP: 192.168.0.1 IP:41.41.41.41
e
g? T |
54 s Connectivity Service
H lif |P: 42.42.42.42 r
SAp, /
; PI'

i >

192.168.0.1 12345 42.42.42.42 1883

TCP reply

42.42.42.42 1883 41.41.41.41 12345




Publish/Subscribe with OPC-UA BECKHOFF

= OPC-UA:
— recommended by RAMI4.0, BSI-proven

= Extension to spec: UA-via-AMQP
— Enables Cloud-based connectivity scenarios
— Integration in Microsoft Azure

OPC-UA via AMQP OPC-UA via AMQP

OPC-UA AMQP Broker
Publisher/Subscriber |
Microsoft Azure

TwinCAT Runtime j

m
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Beckhoff Cloud scenarios BECKHOFF

Connectivity Service | Connectivity Service Connectivity Service

| | 1
MQTT TwinCAT loT TwinCAT loT
AMQP Data Agent Data Agent
OPC-UA
ADS tOPC-UA

TwinCAT 3 TwinCAT 2 Third Party
Controller Controller Controller

Microsoft
Azure

o S
Machine Existing Machine Machine /O Signal




loT Coupler (EK9160)

BECKHOFF

» Publish/Subscribe to process data via cloud service
= No TwinCAT System Manager necessary
= Using IPC Diagnostics website for configuration

L__,:l)?} BECKHOFF Device Manager

16
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loT Coupler (EK9160) BECKHOFF

= Automatic I/O detection and configuration
= Simply select I/O channels and enable/disable for a Cloud service

L3 BECKHOFF Device Manager

Configure /O Microsoft
EL280% EL280% EL2809 EL2809 EL2809 EL2809 EL280% BECKHOFF Azu re
I EK9160
y
. I I I I I I 4 ) RUN Certified
ee °0 00 00 ee 00 00 Y wo
oo o0 oo TRINL !'m
. .... o0 00 o0 00 00
e e e
o0 80 89 [ X By N BN ¥
L 00 00 o0 o0 °e 00 0o
E 0 00 o0 o0 00 o0
S a@ ®0 00 00 20 00 00 0o

Subscriber Symbol Terminal Qutputs Enabled Device

Term 5 (EL2809). Channel 1.Output Channel 1.0utput ) Device 2 (lot Mytt) v
Terrn 5 (EL2809). Channel 2. Output Channel 2. 0utput ! Device 2 (lot Mutt) v
Terrn 5 (EL2809). Channel 3. Output Channel 3. 0utput ) Device 2 (lot Mutt) v
Terrn & (EL2809). Channel 4. Output Channel 4. 0utput i Device 2 (lot Mutt) v
Term & (EL2B809). Channel 5. Output Channel 5. Output t Dievice 2 {lot Mutt) v
Term & (EL2809). Channel 6. Output Channel B.Output t Dievice 2 {lot Mutt) v
Term 5 (EL2809). Channel 7. Output Channel 7.0utput ) Device 2 (lot Mytt) v
Term 5 (EL2809). Channel 8. Output Channel 8.0utput 1+ Device 2 (lot Mtt) v
Terrn 5 (EL2809). Channel 8. Output Channel 9. 0utput ! Device 2 (lot Mutt) v

L (

Terrn & (EL2809). Channel 10, Output Channel 10.0utput Device 2 (lot Mutt) v
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Beckhoff Cloud scenarios BECKHOFF

Storage h Analytics ] Storage h Analytics ] Storage h Analytics ]

A
f f f |
MQTT TwinCAT loT TwinCAT loT
AMQP Data Agent Data Agent
OPC-UA
t ADS t OPC-UA

TwinCAT Analytics ’

TWinCAT 3 ‘ TWIinCAT 2 ‘ Third Party

Controller Controller Controller
- End Machine Auto-
L AR User Builder mation
Ll —
P Hicroso
H

Certified

Machine Existing Machine Machine I/O Signal Working Station



TwinCAT Analytics products BECKHOFF

TE35xx Analytics Workbench
TF3500 Analytics Logger
TF3510 Analytics Library Etora

TF3520 Analytics Cloud . !
Storage Provider

Message Broker

- —

B

Analytics

I Logger

19



TwinCAT Analytics Logger BECKHOFF

= Cyclic data logging: o
— Process image, PLC, NC, Diag IPC/Embedded PC
= Easy configuration in Visual Studio® TWInCAT Analytics Logger ’
= Data logging - TwinCAT Runtime - 4
— 1oT with MQTT e
— File based < , o ,.

Solution Explorer - 125 Tc3_Condition_Menitoring_Cloud + X
o e al & |E| Parameter {Init)
| 2L It Val |cs |T PTCID
] Solution 'Te3_Condition_Monitoring_Cloud' ame Fue ype
4 Ihj Tc3_Condition_Monitering_Cloud MQTT Host Name [ STRING(E0) 0x02020113
4 Jj SYSTEM MQTT Host IP Address 195.100.200.15 [ ARRAY[0.3] OF BYTE 0:02020102
MOTION MQTT Main Topic Beckhoff/Fair Hanover 2016/ [ STRING(255) 0x02020008
4 g PLe . MQTT Client ID [ | STRING(O0) 0x02020101
4 PLC Projectl [
b ;Tﬂ- PLC Projectl Project MQTT User Mame Pascal STRIMNG(255) 002020106
b @ PLC Project] Instance MQTT Password [ STRING(E0) 0:02020107
23| SAFETY MQTT Data Farmat IOT_FORMAT_BINARY j [ 10T_FORMAT 0:02020114
L ltespaces d
Ce+ MQTT JSON Whitesp FALSE ~|[" 'BooL 002020115
8l ANALYTICS
| MQTT via ADS FALSE ~|[" 'BooL 0+0202000C

4 |’_c!—.| Data Logger
&) Stream PLC
& Streamn EtherCAT Device
4 Fuvo
4 %L Devices
I == Devicel (EtherCAT)
b ﬁ' Mappings
4 ﬁ TwinCAT Measurement Projectl
4 Scope YT Project

20



TwinCAT Analytics Workbench

21

BECKHOFF

TwinCAT Analytics Configurator fully integrated into Visual Studio®
Same algorithms in PLC library and configuration tool

Threshold monitoring of digital and analog values
Timing Analysis: total, min, max and average

Life time monitoring
Energy calculation
RMS calculation
State Analysis

) =

BE DT VEW PROSCT

B
Toolbes
b Surface Controks

4 Bnalytcs Toolwindow
N Poinser

| EdgeCounterGnoifiCh

@ EventTimingAnslysisl Ch

b Control Flow

b Seandard
b Windowss Warkflow ¥3.0
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b Windaws Workflow 35
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=
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B Beckholt/OWcrkstationSiide Stresm (N
MAN,

@ Beckholl/BOWallMachinet_Ch/Stresm PLC
@ Global List.
oM

=+l Beckhati/I0Wal|/Machined CM/Stresm PLC
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o ManC
sQuantiecfenu

Anaiyties
Mame Tope Rezordzd Sessions
EDbBackReached B0 | 'l
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TwinCAT Analytics Workbench

B¢ Messurement Analytics Projectd - Microsoft Visual Studio (Administrator) - Experimental Instance

FLE EDIT VEW PROJECT
o - [l

BUILD

Toolbox

Search Toolbox

b Surface Controls

4 Analytics Toolwindow
k  Pointer
f  EdgeCounterlCh
-1  EdgeCounterOnOfflCh
&3 EventTimingAnalysislCh
& EventTimingAnalysis2Ch
*f.  LogicOperationCounter2Ch
»~  MinMaxAvglCh

b Office Ribbon Controls

I Control Flow

I Standard

b Windows Workflow v3.0

I SharePoint Controls

I Commen Silverlight Controls

b Commen WPF Controls

> Commeon Windows Phone Controls

I Common ¥XAML Contrals

b SP - Current Context

I All Windows Forms

I Flowchart

b Data

I Windows Workflow v3.5

I 5P - List

I SP - Task

I SP - User

I SP - Utilities

I State Machine

I All Silverlight Centrols

I AllWPF Controls

I» All Windows Phone Controls

I All XAML Centrols

I Common Controls

b Messaging

b Validation

I Containers

I> Runtime

b Navigation

I» Menus & Toolbars

I Primitives

b Login

I Data

I» Transaction

b WebParts

b Components

4 llactine
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DEBUG

B Attach... -

S scope Analytics Project3

TWINCAT ~ TWINSAFE PLC  TEAM

Debug -~ B

TOOLS

TEST

SCOPE

=

Analytic Projects ® 3 Source Control Explorer

ANALYZE

WINDOW

HELP

BECKHOFF

AnalyticsFunctionEventTimingAnalysis1Ch3

Input Ch: 0 | InputhMqtt_L1MAIN.bForwar .‘ 0

Condition 1

Condition 2

SwitchCnl 0
.OnMin: 0
.OnMax: 0
Onhvg: 0
OnTotal: 0
OffMin: 0
OffMax: 0
OffAvg: 1]

OffTotal: 0

AnalyticsFunctionl ogicOperationCounter?Che

Input Ch: 0 | InputMqtt_15MAIN.nPressur v‘ 0

A Input Ch: 1 |InputMqtt_14MAIN.nPressur ~ | 0

Condition 1

Condition 2

.Count: 0

Operation 0

AnahyficsFunctionMinMaxAvgl CHIT

ADS

Input Ch: 0 |InputhMgtt 16MAIN.nTempe: .‘ 0

MQTT | TcAnalytics

EENge =

MQTT -
& Local
- BA-TRADESHOWS

4

=]

@ Beckhoff/40Workstation/Stream PLC1
@ Beckhoff/M0WorkstationSlide/Stream (Messy

@ Beckhoff/140Wall/Machined_CM/Stream PLC

@ Global_List.

(=T MAIM.

Bi6) aFl3632

B Beckhoff/I40Wall/Machined_CM/Stream PLC
@ Global_List.

=T MAIN_CM.

aQuantilesResult

»

Name

BT bBackReached
Bl bForwardReached

&1 bMoveBack

. bMoveForward BOOL 0:202...  0:800, MAIN.bMoveForward

148) nPressureRawBackward
138 nPressureRawForward
1) nTemperatureln

4

Type

BOOL
BOOL
BOOL

INT
INT
INT

Index... Size Full-Name
0:202...  0xB00...
0:202...  0x800...

0:202...  0xB0K

Index...

1
1
1 MAIN.bMoveBack
1

0:202...
0202,
0:202...

0x800... 2
0x800... 2
0x300... 2

MAIN.bBackReached
MAIN.bForwardReached

MAIN.nPressureRawBackward
MAIN.nPressureRawForward
MAIN.nTemperatureln

Analvtics
Recorded Sessions

Timeline

I"

s

Start
20112015 16:24:03

End
20.11.2015 16:26:02

Cursor Target Browser | ErrorList Qutput Trigger Relase Infos

Y9 [ | Quick Launch (Ctrl+Q) P - & x
Signin
___
Solution Explorer » X
@ o-@@m A=
Search Solution Explorer (Ctrl+ Q) P~

2l Solution ‘Measurement Analytics Projectd’ (L project) o

4[] Measurement Analytics Projectd
4 @ Analytic Projects
4 @ Functions

@ AnalyticsFunctionEventTimingAnalysisl Ch
“F., AnalyticsFunctionLogicOperstionCounter2C
# AnalyticsFunctionMinMaxAvgl Ch_17

4 [ nputs
@& MAIN.bBackReached
&8 MAIN.bForwardReached
&8 MAIN.bMoveBack
&8 MAIN.bMoveForward
&8 MAIN.nPressureRawBackward
&8 MAIN.nPressureRawForward
g% MAIN.nTemperatureln

a Scope Analytics Project?

4 B Chart
g Axis
L Cursor

4
Selution Explorer | Team Explorer

Properties

- x




Analytics scenarios

BECKHOFF

Public Analytics
Storage
=
o )
o g2
£ 19
5 |3
5 1%
1%
>
o
©
c
L
<+» Analytics

Private —

Cloud Storage
— v — — —
Machine 1 I Machine 2
PLC PLC I
Analytics

Storage

S 4
Machine builder/
Automation

Analytics

Storage

v

3" Party Analyst

3 Party Software I




More information... BECKHOFF

Beckhoff main booth
Hall B6

Beckhoff on ITQ booth
Hall B4

Beckhoff on OPC booth
Hall B4

TwinCAT loT webinars
www.beckhoff.de/webinar

Windows Azure™ 7
Amazon Web Services™

www.beckhoff.com/webinar

24
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