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TwinCAT HMI | Introduction

Web Server - Client BECKHOFF
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TwinCAT HMI | Introduction

HTTP(S) and WS(S) BECKHOFF
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Structure of a URL:  http:// www.example.com: 80 /path/to/myfile.html ?key1=value1&key2=value2 #SomewherelnTheDocument

Scheme Domain Name Port Path to the file Parameters LDA.'.'L?.'UF
HTTP WebSocket
D —_— EI — Secure Connections:
1 _ TCP HTTP :
GET/poll — — —|— — — — GET/ws — — —f|— — — —
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TwinCAT HMI Technology

= Platform independent
= Future-proof

» Responsive

= Performant

HTML L3S
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BECKHOFF



TwinCAT HMI Components

= TwWinCAT HMI Creator
— WYSIWYG Editor

= TwinCAT HMI Framework
— Control Library, API

= TWinCAT HMI Server
— Web Server

= TwinCAT HMI Client
— Any Supported HTML5 Browser

BECKHOFF


https://infosys.beckhoff.com/content/1031/te2000_tc3_hmi_engineering/27021600433933067.html
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TwinCAT HMI | Engineering

Visual Studio® Integration BECKHOFF

* One engineering tool
= Source code control
= Live engineering

=
s
«-«l



TwinCAT HMI WYSIWYG Editor BECKHOFF
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Drag & Drop Interface
Standard & User Controls
Attribute Editor

Actions & Events

User & Security Management
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TwinCAT HMI Extensibility BECKHOFF

» Framework Controls

— JavaScript

— Use of 3rd party libraries
= Server Extensions

— .NET

— .NET Core (VS2017 only)

— Use of 3" party libraries
* Themes

— Integration of Corporate Design
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Architecture - Engineering BECKHOFF

Visual Studio®

HMI Creator HMI System Programming
Framework Manager

HTTP(S

HMI Server Extension

TAIarm Events I -Recipes | Customer I
Extension

1

Simulink®
Modules

C/C-H-
Modules




Architecture - Runtime BECKHOFF

.

HTTP(S), WS(S)

CWWW :R“’t Server Extension

“""Content \- Protocols \ Events \ |

ADS, OPC UA

3" Party Runtimes ]
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TwinCAT HMI | Scenarios
Local client BECKHOFF

DVI/USB

HTML5 Browser

TF2000




TwinCAT HMI | Scenarios
Multi-client

Panel PC

WebSockets

Mobile Device

Panel PC

BECKHOFF

HTML5
Browser
Mobile Device

HTMLS5 Browser
TF2020




TwinCAT HMI | Scenarios
Multi-runtime BECKHOFF

HTML5 HTMLS
Browser Browser

Panel PC Mobile Device

WebSockets
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TwinCAT HMI | Scenarios
Multi-server

WebSockets
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TwinCAT HMI | Scenarios

Multi-protocol BECKHOFF

el HTMLS Browser Panel PC HTMLS Browser
TF2000

TF2055

TF2010
HTTP(S), WS(S)

N\

L
wineAT 7 |
wo | pe Jes | Funcions | ' -

EtherCAT. ™ = USO@E % Custom...
. Naf — i S S
CANopen ... DeviceNet - 3 Party 31 Party. .

® @ I0-Link .
L e s



TwinCAT HMI
Agenda

© N OO RN R

Introduction
Engineering
Architecture
Scenarios
Extensibility
Products
Features
Roadmap

Dd Microsoft Visual Studio
Search Solution Explorer (Ctrl+i)

331 Solution ‘Beckhoff
4[5 TwinCAT
SYSTEM
MOTION
PLC
SAFETY

cr
M

<
\ SR
\ S
p i \ € S
N
S\ s
A\
>

BECKHOFF




TwinCAT HMI | Extensibility

Front-End BECKHOFF

Content

Content

View — Standard [ User Framework
Controls [ Controls Controls

Extensible Controls




TwinCAT HMI | Extensibility

User Controls BECKHOFF
» Reusability

= Creating from Standard Controls Function Block

= Use in HMI toolbox s

Reflection of a function block

Function Block Instance 2

Number 1: 0
Number 2: (I |
Number Out: 0




TwinCAT HMI | Extensibility

Framework Controls BECKHOFF

» User-specific logic
= HTML, JavaScript and CSS
» Reuse of:
— Standard Controls
— Framework Controls
= Use of external libraries

= Communication with the server HTML-Element

Framework Control

Standard Framework
Controls Controls




TwinCAT HMI | Extensibility

Back-End BECKHOFF

Extend the server with user-specific logic

— Database access HMI Client
— 3rd Party protocols
— etc.

= Development in .NET and .NET Core

= Communication with client over symbols HMI Server

= Configuration over the server

Custom Extension




TwinCAT HMI | Extensibility

Server Extensions BECKHOFF

HMI Client

Staty, HTTP Server
HMI Server B %‘
HTTP Request
Custom Extension N Database = >
mic resource
@ Dyna s HTTP Response

Web server Browser

Web application /\
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TwinCAT HMI | Products

Licensing BECKHOFF

* Licensing is not based on the number of tags!
No tag
count
= HMI Engineering is free of charge

— Including updates and support

= TwinCAT HMI Licensing is based on
— Platform Level of TWinCAT HMI Server
— Additional Clients + Targets + Extensions

Optional

TE2000 HMI Server TF20x0 Clients Pack
Includes: 1/2/3/5/10/20/25/100 HMI Extensions —

- 1 Client (Browser) + + =

- 1 Target (Netld) TF20x0 Targets Pack SCES, DR Uy oo TwinCAT 3 HMI

1/2/3/5/10/20/25/100 License




TwinCAT HMI | Products

Products - General BECKHOFF

= TE2000 - TC3 HMI Engineering
— HMI Engineering environment integrated in Visual Studio

= TF2000 - TC3 HMI Server
— 1x Client (Browser) and 1x Target (ADS) connection included and 1x server

» TF20xx - TC3 HMI Clients Pack (TF2010..TF2045 — 1..100 clients)
— Extension of the number of concurrent client connections

» TF20xx - TC3 HMI Targets Pack (TF2050..TF2090 — 1..100 targets)
— Extension of the number of concurrent target connections



TwinCAT HMI | Products

Products — Additional Functions BECKHOFF

» TF2110 - TC3 HMI OPC UA
— Vendor-independent communication protocol

» TF2200 - TC3 HMI Extension SDK
— Integration of custom .NET logic

= TF2300 - TC3 HMI Scope
— Lossless scope in the HMI — built on the embedded Scope in TwWinCAT 3



TwinCAT HMI | Products

Products — Industry specific Needs BECKHOFF

Food and Pharma

» TF2400 - TwinCAT 3 Audit Trall
— Electronic signature traceability and reporting
— realized via PostgreSQL© The PostgreSQL Development Group
— For compliance with FDA 21 CFR Part 11, GAMP and GMP
— Up to 250 audit trail symbols
— expandable with additional Symbol Packs up to 2000
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TwinCAT HMI | Features

Recent Features BECKHOFF

» Project Generator Templates

» [ntegrated into TwWinCAT HMI Engineering as VS project template
= Developed by the Beckhoff design professionals

= Preconfigured by a wizard

yiag. 12, 1045
BECKHUFF Anlagenname, Application - HBZ-1299 /N 12. Juli 10:45 | Cylinder is looking for new position | Administrator > Y e [ e moms i i)
TwinCAT HMI Template Generator
¢ Overview machine » second level » active e E
Create main dividers of the application.
x
X X ;
DragaControl to @ position in the designer. o A A e brodtin -
! ( -
posX posy  [3540  Parts completet iz / & \\\\\\\;‘b‘
[ 64.00mm [ >
[ Breaderumb N sifis count > {!,‘
re dimek e BEECG] part weight
o g Y P
N



TwinCAT HMI | Features

Recent Features BECKHOFF

= EtherCAT Diagnostics Tool

— Auto generated EtherCAT topology view for TwinCAT HMI
* Provides detailed information of masters and slaves
_.._
= Highly useful front-end tool in service cases T
= Support features: _
B HOt ConneCt = Term 24 (EL2008) EtherCAT Online  Prozessdaten
— Redundancy -
— Forcing and writing values =S
e B | BB o o
. . ) wer B PR
= Included in TWINCAT HMI license  —




TwinCAT HMI | Features

Recent Features BECKHOFF

Display of TwinCAT Scope Charts in HMI Client

Recording settings (start/stop)

Data analysis (zoom, move)

Available chart types: y(t), x(y), Bar, Array Bar

Import of existing Scope configurations

» No TF2300 needed if already using TwinCAT e | i »
Scope license (TF3300) e 0 1 A




TwinCAT HMI | Features

Recent Features BECKHOFF

= HMI Alarm Extension
— Available as a server extension
— Configure alarms in TcHmi engineering
— Independent from the TwinCAT Eventlogger
— Use case: Systems without TC Eventlogger, OPC UA, ...
— Ex: Raise an alarm, if a numeric value is higher than 42
— Alarms can be displayed in the TcHmiEventGrid



TwinCAT HMI | Features

Recent Features BECKHOFF

= LDAP-Extension
— Implementation of Lightweight Directory Access Protocol
— Connection to Microsoft Active Directory
— Use the users from the Active Directory in TcHmi

HMI Client

Group mappings

Login &
HMI User HMI Groups | LDAP Groups 6 Active Directory
Domain  beckhoff.com Management ..

Engineers BECKHOFF\Software-Development

Username SwvenO -
Operators BECKHOFF\Product-Management

Paceword | eererreses

HMI LDAP

o ez | HMI Server
«—— -« Extension

Server

Login




TwinCAT HMI | Features

Package Management BECKHOFF

= Based on Microsoft NuGet

Upload Statistics

'@ nuget

Packages

" Create libraries for
— Controls
Beckhoff
_ EXtenSIOnS B Beckhoff TwinCATAds :I'P
] TwinCAT ADS Client API ']L gy B G
" Crea’te dependenCIeS between paC kages y 927 total downloads | ‘O last updated 2 months ., ‘-ﬂﬁﬁ ‘x ,."L‘:r
» Share packages internal or external
u E aS I e r U pd a.te M an ag e m e nt Browse  Installed  Updates NuGet Package Manager: TcHmiProject5
Search (Ctrl+L) P~ O D Include prerelease Package source: m‘ o]
_ D IStrI b Utl O n Of u p d ates Ove r N u G et Beckhoff. TwinCAT.HMI.EventLogger.win-x86 | v1.12.166 BeCkhOﬁTWiﬂCATHM'-EVemLOggetm
[ The TwinCAT 3 EventLogger provides an interface for the
- - - - exchange of messages between TwinCAT Version: |Latest stable 1.12.166 A Install
— Version de pen dencies can be s pecifi ed B T AT HAL e i s 116
EE 11, TwinCAT HMI OPC UA server extension enables the use (’9 Options.
of data from OPC UA servers in TwinCAT HMI projects.
» |ndustry sectors can upload industry specific packages e e e e
exchange of messages between TwinCAT
components and non-TwinCAT components.
Beckhoff.TwinCAT.HMI.SqliteHistorize.win-x8( v1.12.166 )
E=3  sqite nistorize extension for TwinCAT HMI server. Version: 1-12.168
Owner(s): Beckhoff Automation GmbH & Co. KG
Author(s): Beckhoff Automation GmbH & Co. KG
License: View License

Date published: Tuesday, July 2, 2019 (7/2/2019)

Project URL: https://www.beckhoff.com/TwinCAT-HMI/
Each package is licensed to you by its owner. NuGet is not respansible for, nor Tags: TwinCAT HMI Server
does it grant any licenses to, third-party packages.

Dependencies
I:‘ Do not show this again

No dependencies




TwinCAT HMI | Features

Automation Interface BECKHOFF

Automatic generation of TcHmi projects
Comparable to TwinCAT Automation Interface
API to access most the engineering functions

* Program language independent — based on COM
= Use Cases:

— Automatic HMI deployment

— Series machine builders

— Project generation based on PLC code

_ ‘H:“:;:rlﬂl\::t'di 2 )
I 4 [H server
> B Extensions
, ,;‘a'\m\n:ulk
. . roperties s
create TcHmi project g e deploy project on target Server

™
b Fonts
13 I

ol
Automated task or plugin " estopen
#) Favicon.




TwinCAT HMI | Features
Project Deployment

= Offline Engineering

— TMC-Support for engineering without PLC connection

— Load TMC-files and map variables offline
— Switch to real PLC if connection is available

= Automatic server update

= Server for Windows CE7 and TC/BSD

BECKHOFF

nCAT ax
g @, B | Entera searc h term.. P
Server Symbols tatype | Mappedto
1 2 All Symbols
@ Mapped Symbols 2
@ Internal Symbals
W Localizatio Please enter a (virtual) PLC name:
I Data types Entera D) PLC nam ‘
&9 Controls Please select a TMC file:

H Browse Files H Browse Solution ‘

AAAAAA

ssssssssssss

Cancel

Attach TMC File from TwinCAT Broject 3 X
Please select a *tmc file:
4 TwinCAT Project1
" . PLCT\PLCT.tmc
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TwinCAT HMI | Roadmap

Roadmap

BECKHOFF

New Features

Soois | 206 | 20| ot |9 | w0 | om | e |

Pilotphase
|
- Pilotphase
1. Concept

[ |
Version 1.8

Version 1.12
Version 1.10

v1.12
R..x

v1.12 v1.12 v1.12 v1.12.760.59
R.x R.x R.x

Version 1.14
Released!

= Germany
International


https://www.beckhoff.com/en-ca/products/automation/twincat/texxxx-twincat-3-engineering/feature-release-notes-te2000-tf2000-twincat-3-hmi/

TwinCAT HMI
Highlights

Efficient engineering
= Web-based

= HTML5, JavaScript, TypeScript
» Platform independence

» Flexible architecture

= Modular extensibility

= Cloud Machine Interface

BECKHOFF

BECKHOFF


https://cmi.beckhoff-cloud.com/

Contact BECKHOFF

Beckhoff Automation LLC Phone: 1 226 765 7700
Headquarters Canada

Beckhoff Automation Ltd.

4 Schiedel Court, Unit 1-3
Cambridge ON N3C 0OH1, Canada

E-Mail: sales@beckhoff.ca
Web: https://www.beckhoff.ca/

Beckhoff Automation GmbH & Co. KG Phone: +49 5246 963-0
Global Headquarters Fax: +49 5246 963-198
Huelshorstweg 20 E-Mail: info@beckhoff.com
33415 Verl Web: www.beckhoff.com
Germany

© Beckhoff Automation GmbH & Co. KG
All images are protected by copyright. The use and transfer to third parties is not permitted.

Beckhoff®, TwinCAT® EtherCAT®, EtherCAT G®, EtherCAT G10®, EtherCAT P®, Safety over EtherCAT®,
TWINSAFE®, XFC®, XTS® and XPlanar® are registered trademarks of and licensed by Beckhoff Automation
GmbH. Other designations used in this publication may be trademarks whose use by third parties for their own
purposes could violate the rights of the owners.

The information provided in this presentation contains merely general descriptions or characteristics of
performance which in case of actual application do not always apply as described or which may change as a
result of further development of the products. An obligation to provide the respective characteristics shall only
exist if expressively agreed in the terms of contract.
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