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1 Foreword

1.1 Notes on the documentation

This description is intended exclusively for trained specialists in control and automation technology who are
familiar with the applicable national standards.

For installation and commissioning of the components, it is absolutely necessary to observe the
documentation and the following notes and explanations.

The qualified personnel is obliged to always use the currently valid documentation.

The responsible staff must ensure that the application or use of the products described satisfies all
requirements for safety, including all the relevant laws, regulations, guidelines, and standards.

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without notice.

No claims to modify products that have already been supplied may be made on the basis of the data,
diagrams, and descriptions in this documentation.

Trademarks

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10°, EtherCAT P®,
Safety over EtherCAT®, TwinSAFE®, XFC®, XTS® and XPlanar® are registered and licensed trademarks of
Beckhoff Automation GmbH.

If third parties make use of designations or trademarks used in this publication for their own purposes, this
could infringe upon the rights of the owners of the said designations.

Patents

The EtherCAT Technology is covered, including but not limited to the following patent applications and
patents:

EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702

and similar applications and registrations in several other countries.

——
EtherCAT.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The distribution and reproduction of this document as well as the use and communication of its contents
without express authorization are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event that a patent, utility
model, or design are registered.

1.2 For your safety

Safety regulations

Read the following explanations for your safety.
Always observe and follow product-specific safety instructions, which you may find at the appropriate places
in this document.

TF355x Version: 1.2.1 5
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Exclusion of liability

All the components are supplied in particular hardware and software configurations which are appropriate for
the application. Modifications to hardware or software configurations other than those described in the
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH & Co. KG.

Personnel qualification

This description is only intended for trained specialists in control, automation, and drive technology who are
familiar with the applicable national standards.

Signal words

The signal words used in the documentation are classified below. In order to prevent injury and damage to
persons and property, read and follow the safety and warning notices.

Personal injury warnings

A DANGER

Hazard with high risk of death or serious injury.

Hazard with medium risk of death or serious injury.

A CAUTION

There is a low-risk hazard that could result in medium or minor injury.

Warning of damage to property or environment

The environment, equipment, or data may be damaged.

Information on handling the product

d This information includes, for example:

recommendations for action, assistance or further information on the product.

Version: 1.2.1 TF355x
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1.3 Notes on information security

The products of Beckhoff Automation GmbH & Co. KG (Beckhoff), insofar as they can be accessed online,
are equipped with security functions that support the secure operation of plants, systems, machines and
networks. Despite the security functions, the creation, implementation and constant updating of a holistic
security concept for the operation are necessary to protect the respective plant, system, machine and
networks against cyber threats. The products sold by Beckhoff are only part of the overall security concept.
The customer is responsible for preventing unauthorized access by third parties to its equipment, systems,
machines and networks. The latter should be connected to the corporate network or the Internet only if
appropriate protective measures have been set up.

In addition, the recommendations from Beckhoff regarding appropriate protective measures should be
observed. Further information regarding information security and industrial security can be found in our

https://www.beckhoff.com/secquide.

Beckhoff products and solutions undergo continuous further development. This also applies to security
functions. In light of this continuous further development, Beckhoff expressly recommends that the products
are kept up to date at all times and that updates are installed for the products once they have been made
available. Using outdated or unsupported product versions can increase the risk of cyber threats.

To stay informed about information security for Beckhoff products, subscribe to the RSS feed at https://
www.beckhoff.com/secinfo.

TF355x Version: 1.2.1 7
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2 Overview

The TwinCAT Analytics Runtime ensures that a continuous data analysis runs parallel to the actual machine
applications. The PLC code that is downloaded to the Analytics Runtime can be automatically generated with
the help of the engineering product TE3500 Analytics Workbench. Optionally, a complete Analytics
Dashboard can be generated based on the HTML5-based TwinCAT HMI.

If you already have your own visualizations that you would like to integrate into continuous data analysis via
OPC UA or ADS, we offer two different runtime products. TF3550 includes the HMI Server and the HMI
Client Pack 3, while TF3551 does not include the HMI as a Runtime Base.

TF3550 components
* PLC Runtime (TC1200)
* Analytics PLC Library (TF3510)
* loT connectivity with MQTT and HTTPS/Rest (TF6701 and TF6760)
* Analytics Storage Provider Library
* HMI Server (TF2000)
* HMI Client Pack 3 (TF2020)
* HMI Scope (TF2300)
* Scope Server (TF3300)

TF3551 components
* PLC Runtime (TC1200)
Analytics PLC Library (TF3510)
* loT connectivity with MQTT and HTTPS/Rest (TF6701 and TF6760)
» Scope Server (TF3300)
Analytics Storage Provider Library

@ Since TwinCAT Build 4024.57, the number of sources to be analyzed (Analytics Logger, Analytics
Data Exchange API, loT Data Agent and EK9160) is no longer limited, no additional Controller
Packs need to be licensed.

8 Version: 1.2.1 TF355x
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3 Installation

3.1 System requirements

The Analytics Runtime setup is an all-around setup. It includes a current version of TwinCAT 3.1 XAR and of
the TwinCAT HMI Server.

Technical data TF3550 TwinCAT 3 Analytics Runtime
Target System Windows 7/8/10

3.2 Installation

The following section describes how to install the TwinCAT 3 Function for Windows-based operating
systems.

v" The TwinCAT 3 Function setup file was downloaded from the Beckhoff website.

1. Run the setup file as administrator. To do this, select the command Run as administrator in the context
menu of the file.

= The installation dialog opens.
2. Accept the end user licensing agreement and click Next.

License Agreement

Flease read the following license agreement carefully.

Software Usage Agreement for Beckhoff Software Products F

& 1 Subject Matter of thiz Agreement B
(1) Licen=or grants Licensee a non-transferable, non-exclusive right to use the data

processing applications specified in Appendix 1 hereto (herginafter called "Software™) under

the conditions specified hereinafter.

(2} The Software ghall be delivered to Licensee on machine-readable recording media as
specified in Appendix 1, on which it iz recorded as an object program in an executable status.
One copy of the user documentation shall be part of the application and it shall be delivered to
Licensee in printed form, or also on a machine-readable recording medium or online. The form

the user documentation is delivered in iz specified in Appendix 1. The Software and the
documentation are hereinafter called "License Materials™. 57

@ I accept the terms in the license agreement

(71 I do not accept the terms in the license agreement

InstallShield

< Back ][ Mext = ] [ Cancel ]

TF355x Version: 1.2.1 9
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3. Enter your user data.

Customer Information

Flease enter your information.

User Mame:

IMax Mustermann

Qrganization:

I ustermann Inc.

InstallShield

<Back || MNext» ||

Cancel

4. If you want to install the full version of the TwinCAT 3 Function, select Complete as installation type. If

you want to install the TwinCAT 3 Function components separately, select Custom.

Setup Type

Choose the setup type that best suits your needs,

Please select a setup type.

@ Complete

advanced users,

InstallShield

All program features will be installed to all installed TwinCAT 3
versions on your system. (Requires the most disk space.)

Choose which program features you want installed and to which
TwinCAT 3 version they will be installed. Recommended for

<Back || Next> ||

Cancel

10
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5. Select Next, then Install to start the installation.

Ready to Install the Program
The wizard is ready to beqin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, didk Back. Click Cancel to
exit the wizard,

InstallShield

<Back || Instal || cancel

= A dialog box informs you that the TwinCAT system must be stopped to proceed with the installation.
6. Confirm the dialog with Yes.

"

TwinCAT Server Installation 2

TwinCAT systern has to be stopped before proceeding with installation.
Should TwinCAT be stopped?

Yes * Mo |

TF355x Version: 1.2.1 11
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7. Select Finish to exit the setup.

Beckhoff Setup Completed

| The Beckhoff Setup has successfully installed TF 33
Click Finish to exit the wizard.

[T] Show the Windows Installer log

= The TwinCAT 3 Function has been successfully installed.

3.3 Licensing

The TwinCAT 3 function can be activated as a full version or as a 7-day test version. Both license types can

be activated via the TwinCAT 3 development environment (XAE).

Licensing the full version of a TwinCAT 3 Function

A description of the procedure to license a full version can be found in the Beckhoff Information System in

the documentation "TwinCAT 3 Licensing".

Licensing the 7-day test version of a TwinCAT 3 Function

(
1 A 7-day test version cannot be enabled for a TwinCAT 3 license dongle.

1. Start the TwinCAT 3 development environment (XAE).
2. Open an existing TwinCAT 3 project or create a new project.

3. If you want to activate the license for a remote device, set the desired target system. To do this, select

the target system from the Choose Target System drop-down list in the toolbar.

= The licensing settings always refer to the selected target system. When the project is activated on
the target system, the corresponding TwinCAT 3 licenses are automatically copied to this system.

12 Version: 1.2.1
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4. In the Solution Explorer, double-click License in the SYSTEM subtree.

Solution Explorer * 0 X

@ o-a|s =
Search Solution Explorer (Ctrl+0) P

m Solution TwinCAT SampleProject’ (1 project)
4 Iii TwinCAT SampleProject
4 || SYSTEM
¥ License
b @) Real-Time
b B Tasks
si= Routes
215 Type System
TcCOM Objects

= The TwinCAT 3 license manager opens.

5. Open the Manage Licenses tab. In the Add License column, check the check box for the license you
want to add to your project (e.g. "TF4100 TC3 Controller Toolbox").

Order Information (Rurtime) Manage Licenses  Project Licenses  Online Licenses

[] Dizable automatic detection of required licenses for project

Order Mo License |Add License
TF3e01 TC3 Condition Menitoring Level 2 I_ cpu license
TF3630 TC3 Power Manitoring I_ cpu license
TF3630 TC3 Filter I_ cpu license
TF3200 TC3 Machine Learning Inference Engine I_ cpu license
TF3210 TC3 Meural Metwork Inference Engine I_ cpu license
TF3900 TC3 Solar-Position-Algorithm I_ cpu license
TF4100 TC3 Controller Toolbox
TR4110 TC3 Temperature-Controller I_ cpu license
TF4300 TC3 Speech I_ cpu license

6. Open the Order Information (Runtime) tab.

= In the tabular overview of licenses, the previously selected license is displayed with the status
“missing”.

TF355x Version: 1.2.1 13
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7. Click 7-Day Trial License... to activate the 7-day trial license.

Order Information (Runtime) ~ Manage Licenses  Project Licenses  Orline Licenses

License Device Target (Hardware 1d) v Add...
System Id: Platform:
2DB25408-B4CD-31DF-5488-6A30D9B453EF15 | other (31)

License Request

Provider: Beckhoff Automation w Generate File. ..
License |d: | Customer Id:
Comment: |
License Activation
7 Days Tral License... I License Response File...

= A dialog box opens, prompting you to enter the security code displayed in the dialog.

Enter Security Code *

Fleaze type the following 5 characters: k.

| Ke8T4 |

8. Enter the code exactly as it is displayed and confirm the entry.

9. Confirm the subsequent dialog, which indicates the successful activation.

= In the tabular overview of licenses, the license status now indicates the expiry date of the license.

10. Restart the TwinCAT system.
= The 7-day trial version is enabled.

14 Version: 1.2.1
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4 Analytics Workflow - First Steps

This step by step documentation presents the complete TwinCAT Analytics workflow. From the data
acquisition over the communication and historizing up to the evaluation and analysis of the data and to the
presentation of the data in web-based dashboard.

4.1 Recording data from the machine

On the machine side is the Analytics Logger the recorder of process data from the machine image, PLC, NC
and so on. The Logger is working in the real-time context of TwinCAT.

The TwinCAT Analytics Logger is installed with TwinCAT XAE and XAR. The Logger can act as MQTT Client
to communicate the recorded data to a native MQTT Message Broker or store the data in the same data
format in a local binary file. By the usage as MQTT Client the Logger is able to bypass short disconnects to
the Message Broker with a ring buffer functionality. You can configure a ring buffer as well for the local
binary file storage.

» To configure the Analytics Logger you have to navigate in your existing TwinCAT Project to the
Analytics tree node

\ﬂ MeasurementSamplePLC - TckXaeShell
File Edit View Project Build Debug TwinC

i@-0|H-a-aWF| |
| Build 40240 (Loaded) - < & [EH]| BB
Solution Explorer > 01X

@eE-|o-a| k-
Search Selution Explorer (Ctrl+a)

fa] Solution 'MeasurementSamplePLC' (1 project)
4 “ﬂ MeasurementSamplePLC
b @ SYSTEM
MOTION
4 PLC
4 ScopeSample
b g=| ScopeSample Project
4 UF ScopeSample Instance
[ PlcTask Inputs
(5| SAFETY
C++

b & Vo

TF355x Version: 1.2.1 15
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* Right click on this node and click on “Add Data Logger” to add one new instance to your configuration

@ MeasurementSamplePLC - TcXaeShell
File Edit View  Project Build Debug TwinCAT  TwinSAFE

i0-0 Bk | 9 = © = | Releas
i Build 40240 (Loaded) - - &y ||| B & L O |[@]%. & |
Solution Explorer Variables =
T = 1 WAE
@E- o-a| p= ' -
Search Solution Explorer (Ctrl+ ) 3
fa] Solution 'MeasurementSamplePLC' (1 project) 4
i “_I MeasurementSamplePLC ":'
b SYSTEM N
MOTION .
PLC i
4 ScopeSample J_-i‘l
f+ H—ﬂ' ScopeSample Project 11
4 1F ScopeSample Instance 12
PlcTask Inputs 13
14
15
b & 170 1 Add New ltem... Ins
@ Add Data Logger
'O  Add Existing ltem... Shift+Al+A
Hide AMALYTICS Configuration
w bt

» For configuring the base settings, please double click on the new tree item

@ MeasurementSamplePLC - TcXaeShell
File Edit View Project Build Debug TwinCAT  TwinSAFE PLC  Team  Scope Tools Window  Help

fe-o | @-a-a X T |0 -0 | Releass -~ TwinCATRT (64) - b Attach.. - | = -
© Build 40240 (Loaded) < . i |§|| | = IS, \:’, @& | MeasurementSamplePLC ~ | <Local> ~ = Scopesample -l -3 |
Solution Explorer Y8l MeasurementSamplePlC & X [EEENI MAIN
&l '| o-F | ﬁE| Parameter (Int)  TLS
Search Solution Explorer (Ctrl+ ) -
M Val s T
&1 Solution 'MeasurementSamplePLC' (1 project) ame e ‘ AR
4 ol MeasurementSamplePLC Data Format ANALYTICS_FORMAT_FILE =1 AMALYTICS_FORMAT
b @l SYSTEM Dats Compression ANALYTICS COMPRESSION RL ¥ | ANALYTICS_COMPRESSION
MOTION Max. Compression Compare Width | ANALYTICS COMP_WIDTH_1 > [ ANALYTICS_COMPRESSION_WIDTH
4 LC MGTT Host Name 127001 [ STRING(20)
4 ¥ ScopeSample l_
b 23] ScopeSample Project MQTT Tep Port 1282 UINT
4 UF ScopeSample Instance MOTT Main Topic DefaultMainTopic l_ STRING(255)
3 PlcTask Inputs MOTT Client ID l_ STRING(80)
SAFETY MGITT User Name Il STRING(255)
Cor
MQTT P d STRING(30)
4 [& ANALTICS T Passuror r €0
b & DataLogger1
b Il

You can make your specific Analytics Logger settings
-Data Format: Binary file or MQTT stream

-FILE format: Analytics Logger stores the data in local binary files and all other settings are not
necessary anymore. The files will be stored in C:\TwinCAT\3.1\Boot\Analytics.

-BINARY: Data will be sent to the configured MQTT Message Broker. You can have multiple Logger in
one TwinCAT project to communicate data to different MQTT Message Broker.

-Data Compression: on (default) or off

16 Version: 1.2.1 TF355x
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-Max Compression: mode of the compression
-MQTT host name
-MQTT Tcp port

-MQTT main topic for own hierarchical levels to keep the identification easy

-MQTT Client ID should be unique in the network

-MQTT username

-MQTT password to make authentication at the message broker

-At the TLS (Transport Layer Security) tab, security settings can be configured. TLS is a secure
communication channel between client and server. By the usage of certificates, the TCP port 8883 is
exclusively reserved for MQTT over TLS. Analytics Logger is supporting the modes CA Certificates, CA
Certificates & Client Certificate and Preshared Key (PSK) mode.

« If variables in your PLC application are marked in the declaration with the attribute {attribute
"TcAnalytics'} they will be shown automatically as a stream below the Data Logger tree node.

\ﬂ MeasurementSamplePLC - TcXaeShell
File  Edit View Build  Debug

i@-o|8- |
© Build40240 (Loaded) - - i B2 | R

Project
.

Solution Explorer
@ E-| o T L=
Search Solution Explorer (Ctrl+ )

fa] Sclution 'MeasurementSamplePLC' (1 project)
4 Iilﬂ MeasurementsamplePLC
b @ SYSTEM
MOTION
PLC
4 ScopeSample
P
4 UF ScopeSample Instance
[ PlcTask Inputs

4 [gl AnaLYTICS
| Data Logger 1
EE; PlcStreami

=

TwinCi

An additional device stream will be shown if your configuration provides an EtherCAT Process Image.

TF355x

Version: 1.2.1 17
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* In the stream a Selection tab is available to choose the variables that should be recorded

Q MeasurementSamplePLC - TcXaeShell
File  Edit View Project Build Debug  TwinCAT  TwinSAFE  PLC  Team  Scope  Tools  Window  Help
@-0|B-0-2 o < 0 < Relesse ~ | TwinCAT RT (xB4) - b Attach.. ~

§ Build40240 (Loaded) ~ - g B/ B © O |[®]7. #8| MeasurementSamplePLe + | <Local> -Ji

Solution Explorer EAl MeasurementSamplePLC + X QIENELIES MAIN
) & '| - a | }'EI Online  Selection  Data Handling
Search Selution Explorer (Ctrl+q) P~
3] Solution 'MeasurementSamplePLC' (1 project) Stream Source: |ScopeSampIe.ScopeSample Instance.PlcTask
4 Hi MeasurementSamplePLC
> @ SvsTEM BEW Y sk rpus
MOTIOMN C]E MAIN b Teminalin
d pLC =- PIcTaslf: Intemal
4 @ ScopeSample -] Var!ables.fﬁl\"l
..... . [ | Variables fPeak
b wzl Scopesample Project [ ]M Variables fPulse
b Of ScopeSample Instance [ ]M Varables fSawtooth
(2| SAFETY ~[C1M Variables fSine
E Ce+ -[]M Variables fSquare
¥ ANALYTICS [ Vanables fStairs
4 Data Logger 1 [ Variables fTriangular
& PlcStream
b s]

» Finally it is possible to change the package size for the frames or to configure the ring buffer for
disconnects and file in the Data Handling tab.

g MeasurementSamplePLC - TcXaeShell

File  Edit View Project Build Debug TwinCAT  TwinSAFE PLC  Team  Scope Tools  Window  Help
:@-0|8-0-2 | L - | Release ~ || TwinCAT RT (x64) - P Attach.. =
% Build 40240 (Loaded) =/ - 2 B4 | " £ |'J -] | MeasurementSamplePL( = | <Local> -

4l

Solution Explorer Variables MAIN

) B '| ©- T | > E Online  Selection Data Handing

Search Solution Explorer (Ctrl+) P~
Data Size: (Bytes)

fad Solution 'MeasurementSamplePLC' (1 project)

4 ol MeasurementSamplePLC Max ADS Buffer: |32 . |3 |{KB} |32 ms |
b [l SYSTEM Max File Size:  |256 H |57 |(KB) [8.152s |
MOTION Sampling Divider:
4 PLC
F ScnpeSampIe Atostart Stream:
b =l ScopeSample Project
b Of ScopeSample Instance Ring Buffer
SAFETY Fie Count: |2 s (s |(KB) [16.3845
C++

4 ANALYTICS

4 Data Logger 1
L PlcStream Store in file
b V0

Queue messages when disconnected

Pk

Queue Size: |0 [KB]

4.2 Communication

Currently, the Analytics workflow is fully mappable via MQTT. The engineering tools can also access the
data of the machines via ADS and carry out analyzes.

18 Version: 1.2.1 TF355x
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Analytics Dashboard

PLC code generation
ADS . N -
a
| 6030 ultra-compact
Industrial PC
A . A
TwinCAT Analytics Service Tool TwinCAT Analytics Runtime TwinCAT Analytics Workbench
............................................ Gm
Storage o
- =3
TwinCAT Anal ~
j TwinCAT Analytics I
Storage Provider 0 Message Broker
0 mQmT 0 mMQTT 0 L ug
: - - : -
Beckhoff controller E Beckhoff controller E Beckhoff controller E
Oom g TwinCAT Analytics Logger g TwinCAT Analytics Logger TwinCAT Analytics Logger
' S — \= 22/ —
T T = H ol TEEE
- A = | d o
A= ummy 6l !
N 4 4
C€X2000 Embedded PC with TwinCAT 3 CX2000 Embedded PC with TwinCAT 3 €X2000 Embedded PC with TwinCAT 3

If you choose for the lIoT communication protocol MQTT you have to setup a native MQTT Message Broker
somewhere in the network (VM in a cloud system is also possible). This Message Broker provides a
decoupling of the different applications in the Analytics Workflow.

4.3 Historicize data

After the TwinCAT Analytics Storage Provider has been installed, the service running in the background can
be configured. You will find the TwinCAT Analytics.StorageProvider.Configurator application in the folder C:
\TwinCAT\Functions\TF3520-Analytics-StorageProvider\Tools.

TF355x Version: 1.2.1 19
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TwinCAT Analytics Storage Provider Configuration >
—Analytics Storage Provider
MainTopic: | Beckhoff/
Comment: ITwinCFn.T Analytics Storage Provider ("MyDevice")
—Messagebroker
Settings | Set connection settings for message broker
— Storage
Type: Iﬁnah'tics File ;I
Connectionstring: Analytics Folder
“WwZbeckhoff.com\dfs\UserHomeDir\ PascalD\Storage
Additional Properties
Logging
[~ Trace to Eventlog v Additional Debug Log
Analytics Storage Provider Windows Service
Iﬁu.rtumatic ;I Start | Stop | Stopped
Cancel |  SaveConfig | oK
4

The main part of the topic can be defined in the configuration as well as the comment, which is used for
identification if more than one Storage Provider is registered with the message broker.

You can make the message broker settings and decide on a storage type:

* Analytics File (binary file)

CSV file

Microsoft SQL (binary / plain text)

InlfuxDB (plain text)

* Microsoft Azure Blob (Azure Cloud required)

At last you can save the configuration and start the service. The next step is to configure the specific
recording. For this you should select the Storage Provider Manager in your development environment.

20 Version: 1.2.1
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Analytics Workflow - First Steps

ﬂ Tl AT Anabics 'SIO'.!-;E Promider L!:r.agel - TeXaethell (Administrabor)

Flle Edlt  View Pigject Debug  FBenCAT | TewnCAT HME T SAFE PLC Team Scope Tock  Window
‘Wiindeas L B Attach..
E Software Profectan_.

Sheew Realtiree Ethemet Compatisle Devces

ict..ge Provider Manager ® X Start Page

File Handlhing B
EtherCAT Devices ¥
Bl Peoeccompase |8
n bluiorier Bou il v ke
127.0.0.1: 1883

ADS Monitor ’
Anshytics Sorage Prosnde:

Tr Birusbatar e Tescs- 1RE

L . Storage Froveder Manager

YIS TEST)

gk Launch (L1

Help

600 -

|
- ® Local %, Global IO Active
4 @ Templates
& Recording (Record f{ Sutol)
Recoifhing TEST (Recoed | Aiutall])

.
Dutabae Senoar * | M Stomge Provider Configurates ® PlewTest JOTZ (Record_[AutelD))
Target Brower ¥ 2 Chear Ervor Lot J & fuster TEST (Recced {fusolD]}
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With the Storage Provider Recorder recording definitions can be created, started and managed. In addition,
it is possible to manage the data memories of individual Analytics Storage Providers. All important properties
of the found Analytics Storage Providers and historized data are clearly displayed.

1| 173520 Analytics Starage Pravider Manager - 0O X
OVERVIEW CONFIGURATIONS
pe @ alrmlo

4 O Broker @ Local % Global © Active

4 A 127.001:1883

4 & Measurement

4 (@ Templates
® Recerding (Record_{AutclD})

I B MNew AnalyticsFile Store
4 l Mew CSV Store

® RecordingTEST (Record_{AutelD})
® NewTest_|OT2 (Record_{AutolD})

I { '} 53fae9bf-03fa-48ac-81e7-T4f042eectic2
4 {} cff7975b-b34d-43f7-755d-95¢F135f50db
4 [ Auster_TEST
A [312] "Record_1" (03.07.2024 15:02:56.981 - 03.07.2024 15:03:27.239)

l Mew MsSQL Plain Store

B New MssaL Binary Store

I . Mew AzureBlob Store
4 L] TeAnalyticsTest: 1883
I #7 TwinCAT Analytics StorageProvider ("TCANALYTICSTEST®)

.u Local RecorderAlias: | Manuel TEST RecorderGuid: (c0570343-378e-4206-094f3-34b1539d0435)

INFORMATION

Record
RecordID 312
RecordAlias Record_1
CycleTime 10000 (1,000 ms)

SampleDataSize

24 (0,023 KB)

Record Times
StartTimestampTicks 133644853769810000
EndTimestampTicks 133644854072399000

StartTimestamp

03.07.2024 15:02:56

EndTimestamp

03.07.2024 15:03:27

Duration 0Od Oh Om 30s 225ms
Storage
StorageGuid 2d2edbfe-9961-481a-a784-02e083b!

<

»
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Toolbars

OVERVIEW

&80 g
I I
3 5

I
1 2 4

Add new broker

Remove selected broker

Refresh display

Collapse all nodes

View switch between dark/light mode

COMNFIGURATIONS

A WINI-

Create new recording definition

Open Target Browser
Edit selected definition
Delete selected definition
Start selected definition

AaAlbhwWwN|-

Set up Manager window ("OVERVIEW")

First assign a "RecorderAlias". This helps to group the started recordings and to find its self started ones
again.

After that, one or more brokers can be set up. This is done via the already known input mask for MQTT
connection properties.
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28| TF2520 Analytics Storage Provider Manager

OVERVIEW COMNFIGURATION
CERBIEIR I
4 & Broker ® Local %E

4 ] 127.0.0.1:1883

4 # Measurems

Connection Settings

X

4 @ Templat

® Recol
I E MewArq Broken | 172.17.24.195 | o Foco
{1} 53fa
4|} o7 [] Certificate
F |
- i INFORMATION
CA:
B Newm ot - Record
E Nl RecordID
I MNew Az| Kew:
a B TehnalyticsTest RecordAlias
b & TwinCAT Ar CycleTime
Check Config Cancel || OK

SampleDataSiz

Record Times

StartTimestam

Once a connection to the broker could be established, all Analytics Storage Providers connected to it will be
listed.

"Storage" status

4 % Broker
4 ] 127.00.1:1883
4 & Measurement
1- 1 [ New AnalyticsFile Store
2- l Mew C5V Store
3- B New InfluxDE Store
4- [ New MsSQL Plain Store
5- B Mew MsSQL Binary Store
6 - l Mew AzureBlob Store

Storage Online

Storage Offline

Storage starts

Storage starts with error. Still trying to start it
Storage is shut down

Storage is in the error state

O | WIN|=

Recording definitions ("CONFIGURATIONS")

Local:

TF355x Version: 1.2.1 23



Analytics Workflow - First Steps BECKHOFF

CONFIGURATIONS
@ Qw0

® Llocal % Global © Active

4 (@ Templates
® Recording (Record_{AutclD)
® RecordingTEST (Record_{AutolD})
® NewTest_OT2 (Record_{AutolDY)

Recording definitions that are saved locally are listed in the "Local" tab. New definitions can also be created
here. To do this, press the "Create new definition" button. The following dialog opens.

TF3520 Analytics Storage Provider Manager .
TestSignals/StreamFast
Recording Alias Record Name
Reccrding_TestSignalsI Record_{AutclD}
Record Duration Ringbuffer Days Hours  Minutes
0 |Days| 0 | Hours| 10 | Minutes MNone . 0 ] 0

(® Store Subset of Symbols (O Store whole process image

Variables.fAM LREAL
Variables.fGrowSlow LREAL
Variables.fPeak LREAL
Variables.fPulse LREAL
Variables.fRampCnEvent LREAL
Variables.fsawtooth LREAL
Variables.faine LREAL
Variables.fsquare LREAL
Variables.f5tairs LREAL

Cancel QK

You can now drag and drop the symbols you want to record from the Target Browser into the dialog. You
also assign a Recording Alias and a Record Name.

Various placeholders are available for the Record Name:

"{AutolD}"
"{Topic}"
"{SystemID}"
"{Layout}"
"{CycleTime}"
"{SampleSize}"
"{RecordStart}"
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BEGKHOFF Analytics Workflow - First Steps

You can also configure recording names and a duration (otherwise the recording will run endlessly until it is
stopped manually). A ring buffer can be set by storage or time.

The entries are confirmed with OK and a new local recording definition is created.

It is now possible to start this definition directly via the toolbar or the context menu. However, it is also
possible to make the definition globally accessible. This can be done via the context menu with the entry
"Publish Recording".

=

® Local % Global © Active

4 (@ Templates
® Recording (Record_{AutcID})
® FRecordingTEST (Record_{AutolD})
® MewTest_|ICT2 (Record_{AutolD})
& Rarardina TactSinnale (Record {AutclD))

O start Recording

% Publish Recording /T
®%  Publish AutoStart Recording

A Edit gnals

]E Delete

The following dialog then opens:

TF3520 Analytics Storage Provider Manager >

Select the specific Items for your Recording:

MessageBroker: | 127.0.0.1:1883 ~
Storage Provider: | Measurement -
Store: Mew AnalyticsFile Store ~
Sub Broker: DataBroker v

[ ] Disable topic check.

Cancel QK

Here you can now select the desired Analytics Storage Provider via which the definition is to be published. In
addition, the definition is assigned a Storage and a Sub Broker of the selected Analytics Storage Provider.
After the selection, the recording definition is confirmed with OK and published to the selected Analytics
Storage Provider. This means that it can be found under the "Global" tab by any Storage Provider Manager
that is connected to the MQTT broker.

Global:
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CONFIGURATIONS
@ aAlFmio

® local % Global © Active

4 & Measurement
4 (® Configurations
@ DataBroker
4 A TestBroker123
® NewTest |OT_123 [New AnalyticsFile Store]

All global recording definitions of the selected Analytics Storage Provider are listed here. The definitions are
assigned to the Sub Brokers. These global definitions can be changed, downloaded and started.

Started recording definitions are listed in the "Active" tab.

Active:

CONFIGURATIONS
@ aAlFm 0O

® Llocal % Global © Active

4 & Measurement
4 (® Recordings
[ »] RecordingTEST [New AnalyticsFile Store]

All active recordings from all users are listed here. The recordings can be ended in this tab and it is also
possible to jump to the resulting record.

Use historized data

After and also during recording, you can select the historical data as input for your analysis in Target
Browser. In the Target Browser, you will find a new control on the right side for the historical data. There you
can select the timespan for your data.
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@ TwinCAT Analytics Storage Provider Recorder - TcXaeShell ¥ & |QuickLaunch (Ctrl+0) p B
File  Edit View Project Debug TwinCAT TwinCATHMI  TwinSAFE PLC  Team Scope Tools Window Help
- - -2 o - - p Attach... ~ 5 arCmdPara S |
© Build 402444 (Default) - - = - -
Solution Explorer =+
" RecorderAlias: TestRecorder_237 &
Local Recording Definitions ~
@ FunctionGen_TestSignals (Record_Signal_{AutolD}) Storage
-« Broker
8] 172.17.62.145:1883 Topic TestSignals/Machining Center
ba-0b8dc2716591h3c1f.demo.beckhoff-cloud-instances.com: 8833 TopicAlias Machining_Center
[=-#% TwinCAT Analytics StorageProvider ("ECZAMAZ-B4PIRTB") Layout 9c16bctf-ef72-f47c-0b8d-2eaeh14b4328
: Recordings SystemlD aedf8c32-6306-aale-aTfc-64089718415b
., } FunctionGen_TestSignals (Record_Signal_{AutelD}) [AUTOSTART] SystemAlias

- AnalyticsFile Store
£-{ } aedf8c92-6306-aale-a7fc-64089718415b
= @‘ Machining_Center

EH [6] "Record
i ==} cord_
[ PLC_Demo_Axis1
@‘ PLC_Demo_Variables

Solution Explorer Team Explorer 1

Target Browser

EH [3] "Record_1" (18.04.2023 11:26:34.140 - 18.04.2023 11:36:34,143)

RecordingAlias Record_3

Location

Address Hilshorstweg 20, 33413 Verl

v Record

TeAnalytics File TeScope File  Enter Filter.. Case Sensitive | ! Fiver Editore ¥ %
_I;Ds TeDBSr MachiningCenter > Milling > fMoterCurrent 4 This Week
Name IType Size Category I Full-Ni I Commer
I = Record_3 (>15 m)
¥% Qs _| = (& MachiningCenter o Struct pachingss [2023-04-18 12:18:33.824, 2023-04-18 12:33:33.824]
[+ {= in...
v 1721762145 % ID:p"t g i’”z m“:‘"f" StartTime EndTime .
e . (’};‘1 “" . . ™ M“h‘”'""' 2023-04-1812:21:37.626 | ¢ [2023-04-1812:30:07.838 | ¢
=k Milling truct achinin...
= Qba-ﬂb&ddﬂ 6391b3c1f.demo.beckh i) blsReady BOOL 1 Primitive Machinin...
- !i.aedecQ?_-ESOE-aa?_e-a?fc-MOB‘Q? fif) blobFinished BOOL 1 Primitive Machinin... Intenea e 00:08:30.211
I %3 |ive Data i bJobStarted BOOL 1 Primitive Machinin... @ Record 2 (=10 m)
cord m
4 wiHistorical Data ) [2023-04-18 11:57:35.867, 2023-04-18 12:07:35.870]
® Machining_Center B4 fSpindleSpeed LREAL 8 Primitive Machinin... Record_1 (10 m)
= . cord_1 (>10 m
® PLC Demo_Axis] } ToolTurret v S EEee [2023-04-18 11:26:34,140, 2023-04-18 11:36:34.145]
@ PLC_Demo_Variables -} ValveTerminal 0 Struct Machinin...
{z} Qualitylnspection 0 Struct Machinin...
4 » |« »

Qutput Cross Reference List  Error List

a0z

xagjoo]  saipadolyg

4.4 Analyse data

v" Open your TwinCAT Engineering environment to start the data analysis.

1. Open Visual Studio® > File > New > Project...

TF355x Version: 1.2.1
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BECKHOFF

2. Select the Analytics project template from TwinCAT Measurement.

Mew Project
P Recent

4 |nstalled

4 TwinCAT Measurement
Analytics Workbench
Bode Plot
FilterDesigner
Scope
TwinCAT Projects
TwinCAT PLC
b TwinCAT Connectivity
TcXaeShell Solution

Mot finding what you are looking for?

Open Visual Studio Installer

Mame:

Sort by: | Default -

Empty Measurement Project
| Measurement Wizard
¥T Scope Project
XY Scope Project
¥T NC Scope Project

Digital Scope Project

SingleBar Scope Project

foid
2
=
=
=
=
=

=
=
=

75 ArrayBar Scope Project

Analytics Project

-
E Bode Plot

Filter Designer Project

TwinCAT Measurement Project]

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

AT Measurement

TwinCAT Measurement

TwinCAT Measurement

Location:

| C\Users\Documents\ TeXaeShell

Solution name:

TwinCAT Measurement Project]

Create directory for solution
|:| Add to Source Control

Search (Ctrl+E) P~

Type: TwinCAT Measurement

Creates a Measurement Project with a new
Analytics Project

Browse...

Cancel

= The new project is displayed in the Solution Explorer. After clicking the Analytics Project tree node
element a start window opens where you can select your first action. From here you can add a
network, open the Toolbox, open the Target Browser or open the Analytics Storage Provider
Recorder. In the following steps you will perform all these actions.

(@ ToinCAT Messurement Project1o - TekaeShell sl B x
Fle Edt View Projct Buld Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
| 8- a-2 FIF'Y | Debug ~ | TwinCAT CE7 (ARMVT) - B Atach... = | # RiE-P 2=E-F R =R Y- Y ~
Build 40240 (Loaded)  ~| & N B | | || |
Solution Explorer Y 2neiytics Project = X - [ “ax
e o -
Threshold String Classifcator 1Ch B

4 [ TwinCAT Messurement Projecti0
FE Analytics Project
Network 1

ol oputs

rch S e (Ctrle ) p-
olution TwinCAT Measurement Project10’ (1 project) (A

TE3500 TwinCAT Analytics Workbench

‘Workbench-ID: cObd6e77-e2b6-4e7-a2ac-b927a523d997

to open

extend a project.

Create 3 new TC3 Scope file, which contains al Analytics variables to show them.

g puts of the dd an Inp

TwinCAT Analytics.

project.

4 code can be compiled and deployed to an Analytics-Runtime-System.

State Histogram 1Ch
Bandwidth Classificator 1Ch
Time Based Envelope 1Ch
Histogram 1Ch

Bandwidth Classificator 3Ch
Curve Sketcher 1Ch

Section Timer 1Ch

w
8
1
W
8
z
W

4 Analytics - Compare

r Pointer
<> Numerical Compare 1Ch
<> Numerical Compare 2Ch
&  Logic Operation Counter
X DetectSting Change 1Ch
*X Stiing Compare 1Ch

X Sting Compare 2Ch

B Mutplecer

4 Anaiytics - Math

X pointer

A integratorich

% Math Operation

B Slope Anslysi 1Ch

5 Math Operstion 1Ch

4 Anslytics - Trsning Base

X Pointer

A& Time Based Tesch Path 1Ch
4 Anslytics - XTS

X Pointer

© XIS Distance Integrstor 1Ch
© XIS Veocity Anslysiz 1Ch
©  XTS Acceleation Anlysis 1Ch
4 Ansytics-WT

X Pointer

X WTTubslence 1Ch
4 Ansytics - XY Path Anslysiz

X Pointer

XY XY Gate Monitor 2Ch

XY Shape Moritor Circe 2Ch

4 Addto Source Control ~
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3. It makes sense to open the Toolbox of Visual Studio® first. There you will find all the algorithms
supported by TwinCAT Analytics. Algorithms need to be grouped and organized into networks. Right-
click Analytics Project to add a new network, or add a network using the start page. The first network is
always generated by default.

(@ winCAT Measurement Project1o- TeXaeshell ¥ & [auick Launch (Cti-Q) 2 . B x

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Jools Window Help
0-o|B-u-um| |9 -0 | Debug - TwinCATCET(RMVD) - | b Attach.. - 5 R = = R - -~
Bl 40240 (Losded) - = | | | - | | |

olbox

F Curve Sketcher 1Ch Q
[ Section Timer 1Ch

|l nputs

% String Compare 2h
b Mutiplerer
4 Analytics - Math

2 WT Turbulence 1Ch
4 Analytics - XY Path Analysis

"% XY Shape Monitor Rectangle 2Ch
% XY Shape Monitor Triangle 2Ch
4 General

There are no usable controls in this group. Drag
an item onto thist dit to the toolbox.

WE-ID: cDbdbe77-e2b6-4¢67 -2

4 Addto Source Control ~

4. When you click on the network, an editor opens. Now you can drag and drop the desired algorithm into
the editor interface.

5. After selecting the algorithm, you need to connect input variables to the modules (algorithm). To do this,
open the Target Browser.
TwinCAT > Target Browser > Target Browser

ﬁ TwinCAT Measurement Project10 - TcXaeShell
File Edit View Project Build Debug | TwinCAT | TwinSAFE PLC  Team  Scope  Tools  Window

M Software Protection... -| Debug = TwinCAT CET (ARMVT) - P
Show Realtime Ethernet Compatible Devices... |
File Handling ' WIS Il A nalytics Project
EtherCAT Devices r
@@ TcProjectCompare L
Database Server J -
Target Browser b | L Target Browser
Analytics b | 2 ClearError List
Filter Designer 4
About TwinCAT

6. Now select the TcAnalytics or TcAnalyticsFile tab in the Target Browser. Continue with the tab
TcAnalytics (MQTT).
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7. Click the icon highlighted in green in the toolbar of this Analytics extension. A window opens in which you
can specify the connectivity data of your message broker.

e Connection Settings xX L
ADS TcDBSre TcAnalytics TcAnalytics File Opcla Enter Filter...
HTy Broker: Myﬁrokﬂi
o mle B i |
= . i . 1883
I s tcanalyticstest flams User: Pud: Port:
I b ba-messagebrokerwesteurope.cloudapp.azure.com [ Certificate
4 127.001
CA;
Cert: Py
Kew:
Check Config [ cne || ok |

QEICA:IGd Cross Reference List  Error List  Output

8. Select your MQTT Analytics client (TwinCAT Analytics Logger, TwinCAT loT Data Agent or Beckhoff
EK9160). There is a unique ID for each control. This ID is displayed in the Target Browser.

9. Clicking on the gear icon, you will get to the Machine Administration page. Here you can assign a
system alias name that will be displayed in the Target Browser instead of the ID.

@ Machine Administration — [m] X
AL -

Source Customer | SystemiD System Alias | Online | Position Topic Alias Description
(~)172.17.62.145 C;'"S::'fm
TwinCAT Analytics Logger MA Laser | 3db95703-20fb-99e-eb13-017b546776b0 | LaserPrintZG15 | True Customer
TwinCAT Analytics Logger MA Laser | 3db95703-29fb-099e-eb13-017b54677bb0 | LaserPrintZG15 | True [ Lasersir. 13, 40597 Dasseldorf MP4 Steel Laser Data SystemlD
TwinCAT Analytics Logger MA Laser 3db95703-2070-d99e-eb13-017b54677600 | LaserPrintZG15 | True é‘gﬁ? =
TwinCAT Analytics Logger Fertig Motors | 8d1bald7-d295-fc04-d182-00bdae66c062 False V] Gnline
TwinCAT Analytics Logger Fertig Motors | 8d1bald7-d295-fc94-d182-00bdae66c062 False % gﬂejfr:’:ﬁm
TwinCAT Analytics PLC Datalogger Tacc072§-428f-8745-cTd4-a24ebdf33d0c False [ Topic
TwinCAT Analytics TEST Logger Beckhoff 91c6eab3-1abb-5593-3651-1426874cf9 1 True | Halshorstweg 20, 33415 Verl [v] Topic Alias
TwinCAT Analytics Storage Provider <9682e<6-b654-0881-2375-ded123db 1beb True RetroFit

TwinCAT Analytics Storage Provider Tacc072-4284-8745-cTdd-a24ebf33d0c True AnalyticsSolution Results 1 eIy
TwinCAT Analytics Storage Provider 7f541250-c130-TdTe-0a26-T12dBces9340 True CloudControl 0 éi:{;f“e,
TwinCAT Analytics Storage Provider 3db95703-29fb-d99e-eb13-017b54677bb0 | LaserPrintZG15 | True SystemlD
TwinCAT Analytics Storage Provider 3db95703-29fb-d99e-eb13-017b54677bb0 | LaserPrintZG15 | True TestSignals whole Image g{;ﬁ? Alias
TwinCAT Analytics Storage Provider cSeebefd-4f14-545-dced-7524715a0ae3 True DataAgent Test Online
TwinCAT Analytics Storage Provider 3f8a342a-6fac-3e76-6172-eTb562c0ebl True Bight0 FawValues [] Position
TwinCAT Analytics Storage Provider 2313c550-7537-0617-827d-c6030e00d021 True EK Test? 0 ?:;f["p"ﬂ"
TwinCAT Analytics Storage Provider d180ddde-afea-78d2-0ac1-65101d008687 True NewMachineApp [ Topic Alias
TwinCAT Analytics Storage Provider 3db95703-29fb-d99e-eb13-017b54677bb0 | LaserPrintZG15 | True LongTerm

TwinCAT Analytics Storage Provider 3db05703-20f-d00e-2b13-017bS4677bb0 | LaserPrintZG15 | True MyFavoriteData

TwinCAT Analytics Storage Provider 56cibect-3ab5-clcc-1ald-e6fadasbadi True EdgeComputingTc2

TwinCAT Analytics Storage Provider S6cibect-3ab5-clcc-1ald-e6fadadbadf) True EdgeComputingTc

10. In the next step, you can choose between live data and historical data for each MQTT Analytics client. In
this case, the historical data is provided by the TwinCAT Analytics Storage Provider.

@ TwinCAT Measurement Project10 - TeXaeShell Y & |QuickLaunch (Ctr+Q) £ - O x
File Edt Viev Project Buld Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
(0-0 [\ n-u | [ - & - | pebug ~| TwinCAT CE7 (ARMVT)  ~| P> Aftach... = | & FRmeRE
Build 40240 (Loaded) < < | | | g | |
Solution Explorer ~ [ Toolbox
TR Search Toolbox
A& o-a| k- G Networks /] Sy
Search Solution Explorer (Ctrl+) P JETES-m Q
o E J [ Fdge Counter 1CHT ZEO h pomer
3] Solution TwinCAT Measurement Project10' (1 project) Vorables Pl @ teamh
Input ariables fPulse @ tcanalyticstest TestSi v | EMPTY Threshold Edge Al Edge FALSE e Counter
4 [ TwinCAT Messurement Project10 Gt 2 2 & Bl
4 | Analytics Project Count 0 Edge Counter OnOff 1Ch
4 [ Network 1 - 10172000 010000000 Edge Counter OnOff 2Ch
F Edge Counter 1Ch 1 ¥, o e @  Event Timing Analysis 1Ch
‘IE Threshold Classificator 1Ch_1 [ y i Threshold Clssiicator 1ChT G U\l @ Event Timing Analysis 2Ch
4 [l tnpus Input “To Level OK / Warning: =50 || Class Notinitilized | Timing Anslysis 1Ch
4 [l tcanalyticstest TestSignals/StreamFast [1.00ms| z < ot 9 Anal:
&8 Timeline ® tcanabytcstest: TestSignals/Stre @ Level Warning / Alar: 2500 | | Last Event Warni 01/01/2000 01:00:00.000 ji tifeeycle Analysis 1Ch
B Variables.fPulse @ tcanalyticstest: Tstsignal ¢ Lifetime Analysis 1Ch
Last Event Alarm _01/01/2000 01:00:00.000 Z MinMacAvg1Ch
S MinMax Avg Interval 1Ch
B§ Moving Average 1Ch
F MovingInterval Counter 1Ch
F Interval Piece Counter 1Ch
@ Tmerich
% TimeClock 1ch
£ Continuous Piece Counter 1Ch
F Productiity Diagnosis 3Ch
4 Analytcs - Classification
X pointer
B Threshold Classificator 1Ch
< 5 B Threshold Stiing Classificator 1Ch
Solution Explorer 1D: cObdGeTT-e2b6-4e5 [ State Histogram 1Ch .
Target Browser X
ADS  TeDBSw  Tchnalytics  TechnabticsFile  OpcUa Enter Fitr.
o gle Variables > fPulse >
Py Yrwve— N Type Size Category  Full-Name  Comment Subiterns Unit Bit-Offset Attributes (nstance) Attrbutes (Type) -
e HTZS @aBuffersquare ARRAY [1.10].. 80 Array Variables. 10 4896 none none
<, Laserprint- ARRAY [1.10].. 80 Array Variables. 10 2976 none none
4% LiveData ARRAY[1.10].. 80 Array Variables. 0 553 none none
® TestSignals/StreamFastCompressed_Wdth8 BOOL 1 Primitive  Variables. 0 344 none none
® TestSignals/ StreamFastCompressed_Wath32 BOOL 1 Primitive  Variables. 0 k=3 none none
ORTesiSigils/Stiesfest LREAL 8 Primitive  Variables . 0 s nene none
! Historical Data B fGrowsio LREAL B Primitive  Variables.. o 416 none none
w, 8d1bald7-d295-fc4-d182-09bdae6c062 B fPeak LREAL 8 Primitive  Variables . 0 602 none none
I Y cO6E2ech-b654-0831-2375-de8 1 23dbTbeb Eipulse LREAL 3 Primitive  Variables.. 0 72 none none
|l TaccT2F-4286-8745- Tdd-a24ebdf 339 @ RampOnvent  LREAL B Primitive  Veriables.. o 32 none none <

Target Browser [T R P Y

[ Ready A Addto Source Control ~
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11.You can drag and drop the variables into the inputs of the specific algorithm. In most algorithms,
conditions such as thresholds, time intervals, logical operators etc. can be specified. These settings are
made in the middle of each module.

Solution Explorer MRl Network 1* & X
o o-d
el @‘PE I Networks )
Search Solution Explorer (Ctrl+i) P~ [ T TR = ¢ 9
fa] Solution TwinCAT Measurement Project10" (1 project) [l Input Variables fPulse @ tcanalyticstest: TestSi v | EmpTY Threshold Edge A Edge FALSE !
4 [l TwinCAT Measurement Project10
4 [ Analytics Project Com? o
4 o Network 1 Last Event 01/01/2000 01:00:00.000
F Edge Counter 1Ch_1 o e s .
B Threshold Classificator 1Ch_1 ( ThiE<hold Classificator 1Ch1 A e
| |
& Min Max Avg Interval 1Ch_1 Input Count @ Edge Counter 1Ch_1 vl o Level OK/ Warmning: 2350 Class Notlnitialized
4 [ nputs
4 [ tanalyticstest: TestSignals/StreamFast [1.00ms| E Level Wamning / Alarm: 2500 Last Event Warni  01/01/2000 01:00:00.000
@l Timeline @ teanalyticstest: TestSignals/Stre]
Last Event Al 004
&8 Variables.fGrowSlow @ tcanalyticstest: Testq e OVD1/2000. U OR00 000,
&l Varisbles Pulse @ teanslyticstest Testsignafl Whax Aug Interval 1ChT AT
| Input Variables fGrowSlow @ teanalyticstest: T ~ | 0 Interval Minutes - Min 0 ‘
Max 0
f Avg 0
1Y% Time Min 01/01/2000 01:00:00.000
Time Max 01/01/2000 01:00:00.000

Current Interval = (0:00:00:000

<

»
Solution Explorer WB-ID: cObd6e77-e2b6-deb7-a2ac-b927a5:

= Finally, your first Analytics Project is complete. To start the analysis, click Start Analytics. To stop
the analysis, click Stop Analytics.

[ TwinCAT Measurement Project10- TeXaeShell Y &
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help

fo-o (B a-uEWE| | 9 - & -] pebug « | TWinCAT CE7 (ARMVT) = | Attach.. = . EeR =
Build 40240 (Loaded) = = | | | - | | |

[EETREERE -naytics Project™

Solution Explorer

- - '25.27 ME' received (1.38 ME/s)
le-a
Do @‘I‘E t Networks D
Search Solution Explorer (Ctrl+a) P~
£ C Edge Counter 1Ch1 (A
131 Solution TwinCAT Measurement Project] (1 project) [ Input Variables.fPulse @ tcanalyticstest: TestSi -~ 1 Threshold Edge Al Edge False |
4 [l TwinCAT Measurement Project10
4 |g Analytics Project Count 16
4 [afl Network 1
F tige Counter 1cn 1 Last Event 18/11/2019 15:41:59.635
B Threshold Classificator 1Ch.1 [ Threshold Classificator 1Ch1 Caaewmv|
i 1
df Min Max Avg Interval 1Ch_1 Input Count @ Edge Counter 1Ch_1 1% Level OK/ Warning: 2350 | | Class 1
4 Inputs
4 [l tcanalyticstest: TestSignals/StreamFast [1.00ms| Level Warning / Alarm: 2500 | | Last Event Warni 0170172000 01:00:00.000
Timeline @ tcanalyticstest: TestSignals/Strd
2 Variables. fGrawSIa\th@ : Test CEantim 6 A D
B Varisbles fPulse @ tcanalyticstest: TestSignal e =
‘ T Variables.fGrowSlow @ tcanalyticstest: T - 56274 Interval Minutes Min o ‘
Max o
\/ Avg 0
v Time Min 01/01/2000 01:00:00.000
Time Max 101/01/2000 01:00:00.000
Current Interval ™ 00:00:00:000

= Before starting the analysis or during runtime, you can click the Add Reference Scope button. This
will automatically create a Scope configuration that matches your Analytics project.

|| TwinCAT Measurement Project10 - TcXaeShell Y &
Fle Edt View Project Build Debug TwinCAT TwinSAFE PLC Teom Scope Tools Window Help
o-o|@-a-2Ed| [ 9 - & <] Debug ~| TwinCAT CE7 (ARMVT)  ~| b Attach.. = 5 P 3= YN B

© Build40240 (Loaded) + | | | . | | | i

Solution Explorer BB Network 1* = X Analytics Project*
Bi-lo-a
WE-| - d|p= & Networks V)
Search Solution Explorer (Ctrl+ 1) P~ .
@ Solution TwinCAT Measurement Project10’ (1 project) L | ‘ | (il WAL I J
“ WE‘”CMME““‘"‘E”‘ Projecti0 It Threshold Classificator 1ChT TG )
4 [@ Analytics Project I Count @ Edge Counter 1Ch_1 |
3 v Level OK / Wamning: 420 | | Class
4 g Network 1 Input & 0 5 3
F Edge Counter 1Ch_1 E Level Warning / Alarm: 450 | | LastEventWami 13/11/2019 15:48:44.636
B Threshold Classificator 1Ch_1
& Min Max Avg Interval 1Ch_1 Last Event Alarm  18/11/2019 15:49:14.636
“ ‘J;":‘S ictent TesSignal/SreamFast 100 f Min Max Ava Interval 10T =GV
. canalyticstest: TestSignals/StreamFast [1.00ms| ‘ N ‘
Input Variables{GrowSlow @ tcanalyticstest: T v | 56277 Interval Minutes © |1 | [ M 56273
@8 Timeline @ teanalyticstest; TestSignals/Strd npu aciobles fGrowdlow @it onohlicic nterval inutes "
&b Variables.fGrowSlow @ teanalyticstest: Testq Max 56279
&8 Variables.fPulse ® tcanalyticstest: TestSignal o f—
4 [ Project 2 e
P & DataPool Time Min 18/11/2019 13:51:12.913
4 B3 YT Chart Time Max 18/11/2019 15:51:19.313
4y Avis Group (1)
[0 Count @ Edge Counter 1Ch_1 (1) Current Interval * 00:00:00:000 L
4 [ CTeAlyThresholdClassificator_1Ch
4 ‘Warning Style
3 Condition (1) Proj X -
4 [A] AlertStyle YT 4
Condition
H Start: 15:41:45.185:000 | End: 15:51:45.185:000 | Pos: 0.00:06:36.000:000 | Time: 15:48:21.185:000 | Date: Monday. November 18, 2019
4 i Ads Group Q)

[ forowslow 10 [ 0.0001:00000:000]| B4 4 b bl [0-00:06:36.000:000

Avg @ Min Max Avg Interval 1Ch_1 (1)

4y Avis Group (3) o £ A
fPulse i H
4 il Trigger H 4
bl Lost Event Alarm @ Threshold Classficstor 1l | | ki
4 Jil Lost Event Warning © Threshold Classificator 1 :
1 Channel Triggerset f A
56280.0 ;
] TN P A W A TN = TaVA ~\S i~
562725 N A N N L
' 'y

1.0
0.0
4 b

Solution Explorer 0:00m 0:08m 0:12m 0:18m 0:24m 0:30m 0:38m 0:42m 0:48m 0:54m 1:00m
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= The analysis results can be displayed in the Scope View graphs using drag-and-drop. For example, a
mean value can be displayed as a new channel in the view. Timestamps as markers on the X-axes show
significant values.

4.5 24h Analytics application

The last major step in the TwinCAT Analytics workflow is the continuous 24-hour machine analysis. It runs in
parallel with the machine applications in the field. To make this very easy, the TwinCAT Analytics Workbench
can automatically generate PLC code and an HTML5-based dashboard of your Analytics configuration. Both
can be downloaded into a TwinCAT Analytics Runtime (TC3 PLC and HMI Server) and provide the same
analysis results as the configurator tool in the engineering environment.

v' First, save your configuration and open the Analytics Deploy Runtime Wizard. This can be done from the
context menu in the Analytics Project tree item or from the start page.

Solution Explorer > 1 x Analytics Project = X
& e al k]
Search Solution Explorer (Ctrl+) P~
fal Selution ‘TwinCAT Measurement Project10’ (1 project) . .
4 [ TwinCAT Measurement Project10 TE3500 TwinCAT Analytics Workbench
4 ' Analytics Projedt
4 28 Network 1 New Network
£ EdgaCI EL  Deploy Runtime . .
[ Threst add a Netwaork.
o Min Mg 2 jekab iy Add a Network or select an existing from the Solution Explorer to open the Network editor tab.
4 [ inputs X Remove Del
4 ‘ teanaly Rename open the Toolbox.
E‘: Ilm H  Properties Alt+Enter Drag Analytics-Functions to a MNetwork editor and configure or extend a project.
@l Vari
&k VariablesfPulse @ tcanalyticstest: TestSigna )
4 [ project 2 add referen pe
b & DataPool Create a new TC3 Scope file, which contains all Analytics variables to show them.
4 [E3YT Chart
4 iy Asis Group (1) open the Target Browser.
E Count @ Edge Counter 1Ch_1 (1) Drag Analytics variables from the Target Browser to the inputs of the Analytics-Functions to add an InputStream to the project.
4 [H CTeAlyThresholdClassificator_1Ch
El Warning Style open the Ar
I Condition (1)
4 Alert Style
T Condition
4 iy Axis Group (2)
E fGrowSlow Once an Analysis is designed and tested in the Workbench, autogenerated code can be compiled and deployed to an Analytics-Runtime-System.

1. When the wizard is open, you can click through some tabs. The first one is called Solution. Here you can
decide how your Analytics project should be used in the PLC code: As...
completely new solution.
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part of an existing solution.
update of an existing Analytics solution.

Deploy &nalytics Runtime [E]

Codegeneration: [ Latest Yersion [ersion 2.1"] - ]

Solution | TwinCaT PLC T arget I Fesults I HMI Dashboard I Yizual Studio | Summar_l,l|

@ Create new Salution
Solution Path:  C:temphdinalytics\ T est :]

Solution Mame:  Production

Project Mame:  Machinetnalysis

71 Add o existing Solution

AnalyticzProject

1 Merge to existing Project [TwinCAT Project Compare)
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2. In the TwinCAT PLC Target tab you can select the ADS target system that runs the TwinCAT Analytics
Runtime (TF3550). The created project is immediately executable. For this purpose you can set the
Activate PLC Runtime option. In addition, it can be selected that a boot project is created directly.

Deploy Analytics Runtirme =)
Codegeneration: [ Latest Yersion [ersion 2.1") - ]
Solution | TwinCAT PLC T arget | Results I HMI Dashboard I Yisual Studio | Summar_l,l|
Target
Target System: <Local [17217.251.113.1.1) - Create Bootproject
A0S Port: 251 Activate PLC Runtime
Tasks
“AnalyticsT sk 10 ms
"AnalyticeHistoricalT ask': 10 mz [ Generate if histoncal data sources are available |
Real-Tirme
dvailable CPU cores [Shared/|zolated] |4 5| |2
AnalyticsT azk: [ Coarel [Shared) - ]
AnalyticsHistoricalT azk: [':'3'"35 [lsolated) '] [ IF generated |
[ Cancel ] [ Back ] l P et

3. Especially for virtual machines, it is important to run the project on isolated cores, which is also an option
in this tab. The next tab Results is needed only if you have selected the Stream Results option in the
algorithm properties. If you want to send results, you can decide here in which way (locally in a file/
through MQTT) and which format (binary/JSON) this should be done. This is also generated
automatically and executed immediately after activation.
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Deploy &nalytics Buntime =)
Codegeneration: [ Latest Wersion [ersion 21" - ]
| Salution I TwinCAT PLC Target| Result: | HrI D ashboard I Wizual Studio | Summar_l,l|
) Create no Results
@ Stream Fesults ta MATT Broker
Topic: Analpticsidnalysiz/AesultStream
MATT Connection Settings [Jsu:un Format -
71 wiite Results to Analytics File
256
Select Result lems CycleTime: | Uszer specified cycle time v] 000 =] ms
[ Cancel ] [ Back ] l f et ]
Downsampling of the results is possible by specifying a cycle time. The next tab is for the HMI
Dashboard. A prerequisite for the automatic generation of the dashboard is the selection of HMI
Controls for the corresponding algorithms whose results are to be displayed in the dashboard.
E]

Deploy &nalytics Runtime

Codegeneration: [ Latest Yersion [ersion 2.1"] - ]

| Solution I TwinCaT PLC T arget I Hesulls| HMI Dashboard |‘v’i$ual Studio | Summar_l,l|

HMI generation Settings
Generate HMI Dashboard [ Create only HMI Project [ no PLC )

HHI Project Mame:  MachineDiag
Dashboard Options
Dazhboard Title: M achine Diagnosis
Dezktop Height: 264 Desktop "Width: 1920

Generate Reset Buttons on Dashboard
Create Startpage
Daszhboard Styles

Dazhboard Lapout; Dazhboard Sarting:
Without Dock Contral Type

[¥] Usze custorn Background Image

: <fﬁf>

»

m

TF3; [ Cancel ] [

] l M st

oT




Analytics Workflow - First Steps

BECKHOFF

4. You can choose different options for your Analytics Dashboard, such as a start page with a map, layouts,
sorting algorithms, custom colors and logos. If you select multiple languages for the Analytics Controls, a

language switching menu will also be generated.

Deploy Analytics Runtirme =)
Codegeneration: [ Latest Yersion [ersion 2.1") - ]
| Solution I TwinCaT PLC T arget I Flesulls| HMI Dazhboard |‘v’i$ual Studio | Summar_l,l|
D azhboard Styles m
Dazhboard Lapout; Dazhboard Sarting:
Without Dock Contral Type
[¥] Usze custorn Background Image B
Dashboard Theme: CATwinCAT Functions\TE35004nal [ |
[7] Usze custam Logo
Select Colar: E] Ha walid file
[#] Color Gradient A
[7] Uze custom kap lcon 2
Contral Style: M valid file
Languages
German [] Belgian  [] Swedish
Englizch . Itallan [7] Finnish  [] Brazilian
Cancel ] [ Back ] l P et
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5. Select one of the installed versions of Visual Studio® and, whether the instance should start visibly or
just be set up and activated in the background.

Deploy &nalytics Runtime [E]

Codegeneration: [ Latest Yersion [ersion 2.1"] - ]

| Solution I TwinCaT PLC T arget I Fesults I HHI Dashhu:uard| Wizual Studio | Summar_l,l|

TininCAT #AE Shell - K.eep Wisual Studio open

isual Studio 2017
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= At last you can find an overview.

Deploy Analytics Runtirme

Codegeneration: [Latest Yersion [ ersion 2.1" V]

nCI'_-| Solution

----- kdode: "MewSolution”

----- Projecttlame: "Machinesnalyziz”
----- SolutionMarme: "Production”

----- Fath: "CitemplanalyticsiTest”

@8l TwinCAT PLC Target

----- AnalvticsTask = CPLU Care: "4"

----- Target: "<Local> (17217.251.113.1.1)"
----- Rurtime: "B51"

----- AnalbticaTazk: "10"

----- Activate Runtime: "True"

----- Create Bootproject: "True"

----- AnalticeHiztaricalTazk: 10"

----- AnalticeHiztoricalTask => CPU Core: "5"
----- Shared CPU Cores: "4"

----- |zolated CPLU Cores: "2"

a Results

----- Rezult cycle time: "1 0000000"
----- ResultTopic: “Analticelanalysis/ResultiStream”
----- BrokerSettings: "Uncanfigured ConnectionSettings>"

*

m

Cancel

Back

J

D eploy
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6. Now you can click the Deploy button to start the generation process. The PLC project and the HMI
dashboard are now generated.

Deploy &nalytics Runtirme (3]

Meszage

FBE_MZ Ma_ThreshaldClazsifizator] Ch_2
FB_MZ_M4_ThrezholdClazsificator] Ch_2. Call
FB_MZ_td_ThresholdClazsificator] Ch_2 Reset
FBE_MZ M4 ThresholdClazsificator] Ch_2 SetHbI
FB_Analyziz

FB_Analyziz. Rezet

FB_Analpziz. Call

FB_Analvziz tTimestamp

MAIN_Analytics

MAIMN_Analyticz.s,_FReset

Import code files to Project...

Create new Task...

AnalticaT agk

Generate TwinCAT Bootproject

Activate TwinCAT Configuration

Restart TwinCAT

Start generating HMI...

Create TwinCAT HMI Project...

e T S s s e

CEEEWEEE
m

o

1

Cancel

Ceploy fnalytics Runtime ]

Mezzage

Restart TwinCaT

Start generating HiI...

Create TwinCAaT HbI Project...
Create HMI Contents. ..

taodify Hidl template. ..

Set theme...

= Er;:- =

Import zelected languages. ..

Set ADS Route...

Start zymbol mappings...

Start zymbaol mappings far: TrafficLight
Start zumbaol mappings for: Awverage
Start zumbol mappings far: TrafficLight
Start zumbal mappings far: Singleyfalue
Create HMI Controls...

Create control: TrafficLight for Status
Create control: Awverage for Temperature ‘_

P’

= I I = = s e =
Rubububy -

P
-

& Create control: TrafficLight for Threshold Classificatar 1Ch_2
: Create contral: Singleh'alue for kath Operation_1

n

1|

Cancel
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= After the "Deploy Runtime succeeded" message, you will find a new Visual Studio®/XAE shell instance

on your desktop. The new Solution and both projects are created.

@E-|o-T| L=

fad Solution "AnalyticsSalution12_ABC' (2 projects)
4 Hiﬂ SnalyticsProject
b SYSTEM
MOTION
Fi FLC
4 Anal'_-,fticspru:u_iect
4 =] AnalyticsProject Project
[ External Types
o] References
[ DUTs
= GWLs
&P AnalyticsHMI
4 [ I POUs
4 |7 Analytics
[ [Helper]
[ DataSource
[ M2M_Mapping
[ = Metworks
4 | MO1 My etaark
4 [ Modules
[ HEJ FE_M1 M1 EdgeCounterlCh_1 |
P I.IEJ FE_MN1 M2_MinkdaxluglCh_1 (F
[ I.l':j FB_M1_mA3_ThresholdClassificate
B HEJ FB_M1_M4_Scaling (FE)
b FE_NI_MyMetwork (FB)
B MO2 MySecMetnork
b ] FB_Analysis (FB)
&) MAIN (PRG)
bR MAIN_Analytics (PRG)
[ WIsUs
E_E AnalyticsProject.tme
b G5 fSnalyticsTask (AnalyticsTask)
[+ H’lf—' PlcTask (PlcTask)
OF AnalyticsProject Instance
o SAFETY
C++

&l AMaLYTICS

b= o

P m TcHmiAnalyticsProject

E Serser

H Properties

&1 References
+

=

AV T

h ¥ ¥V

Irmports

U5 Thernes

CodeBehind

Content

N Additionallnformation. content

k VWV W W W W

Solution Explarer * @ X

Search Solution Explarer (Ctel +0) e

rs
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5 Technical introduction

Regarding the TwinCAT Analytics workflow the Analytics Runtime is able to make a continuous analysis of
data from different remote controller. The Analytics Runtime based on a standard TwinCAT PLC Runtime.
The application code can be generated automatically by the Analytics Workbench. So, the user has no
additional engineering effort, but is free to do code changes or to add own analysis code. The usage of other
standard Beckhoff PLC libraries like Tc3_Database or Tc3_ConditionMonitoring is possible, too.

Connection handling with remote devices

The number of devices/controller to be analyzed is limited. The Analytics Runtime itself allows four
connections to controller without additional packages.

Currently one connection is counted for the following controllers:
« Controller with TF3500 Analytics Logger
» Controller with TF6720 loT Data Agent (can have many underlaid controllers)
+ EK9160 loT Coupler

1 Ul Kompakt-
PCCE030

TwinCAT Analytics Runtime

Connection 1

PIITTLTTTTTrreee Message Broker ~ sswmsssssssssssssssssssssssssssssssese

: : 3 0 wam

: 0 W | Beckhoff Edge Device E

: greeseseenisnenn s nennnd TWInCAT T Data Agent

: H Ulra-Kompakt P €5015.

H H ADSIOPC UA OPCUA oPCUA
Beckhoff Steuerung ﬂ E Beckhoff Steuerung E Existierende Beckhoff Existierende Beckhoff Existierende Fremdsteuerung Beckhoff loT-Buskoppler E
TwinCAT Analytics Logger TwinCAT Analytics Logger Steuerung Steuerung loT-Konfigurator

= —— = — 28 W ] T ReRiEE

Embedced PC CX2000 mit TwCAT 3 rmbedcod PC CX3000 i TwCAT 3 Embedded PC CH5000 mie TwinCAT 2 Embeddad PC CX5000 mit TwinCAT 2 ol Buskopper D160

If you need more than four connections in your application, you can add Controller Packs. Possible packs
are shown here.

The picture below shows an application architecture with 11 connected controller. In this case you have to
order a license for Controller Pack 8 on the Analytics Runtime device/VM in addition to the TwinCAT
Analytics Runtime license.

Beckhoff Steverung E
TwinCAT Analytics Logger

Beckhoff Steuerung EE
TwinCAT Analytics Logger
11

Ul Kokt

...................... PCConI0

Embedded PC CX2000 mi TwinCAT 3 Embedded PC X000 Mt TwinCAT 3

Beckhoff Steuerung m E
TwinCAT Analytics Logger
e I e

Beckhoff Steuerung EE

3 4: 6 7 85 ......0 ...............

Beckhoff Steuerung E Beckhoff Steuerung E Beckhoff Steuerung E Beckhoff Steuerung E E Beckhoff Steuerung E Beckhoff Steverdng E Beckhoff Steuerung E
TwinCAT Analytics Logger TwinCAT Analytics Logger TwinCAT Analytics Logger TwinCAT Analytics Logger TwinCAT Analytics Logger TwinCAT Analytics Logger TwinCAT Analytics Logger

Embedded PC CX2000 mi TwinCAT 3 Embedded PC CX2000 mit TwinCAT 3 Embedded PC CX2000 mit TwindAT 3 Embedded PC CX2000 it TwinCAT 3 Embedded PC CX2000 mit TwindAT 3 Embedded PC CX2000mi TwinCAT 3 Embedded PC CX2000 mi TuinCAT 3
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TwinCAT HMI

Based on the analysis PLC code the engineer is able to design an own HTML 5 dashboard with TE2000
which is integrated in the setup of TE3500 Analytics Workbench. The Analytics Runtime includes the HMI
Server. The HMI Server provides the HTML 5 web pages for at least four clients at the same time. The
Server provides one client connection by himself and the Analytics Runtime includes the licence for the
Client Pack 3. Which gives you the possibility of 4 connections.

Aralyios Dashbooard

TR CAT Aralytcs FLrirs
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6 Configuration

The configuration of the Analytics Runtime is carried out in the engineering tool TE3500 Analytics
Workbench. The necessary steps are explained again here. If you need more information about the
configuration in TE3500, please go to the documentation of TE3500.

6.1 Runtime deployment

PLC code can be generated with all modules and parameters configured in the TwinCAT Analytics
Workbench Configurator. This code can be downloaded into a TwinCAT Analytics runtime to realize 24/7
data analysis.

Compatibility of automatically generated PLC code

The automatically generated PLC code is based on the TwinCAT Analytics Library. Interfaces of the base
models of the library are compatible with earlier versions after release of the library. The automatically
generated code itself is only a sample code! This code generation may change from version to version. As
far as possible, this is solved by the code generation version.

1. After configuration, you can click on the Deploy Analytics Runtime command in the context menu, as
shown in the image below.

[ et

Solution Explorer
&N o-a| &=
Search Solution Explorer (Ctrl +00) P~

fad Solution 'Anakics Project®' (1 project) + Lot il
| il L W ]
; g Target Browser
4 Q8 Ne Detach / Reattach
&
& '__J Send F'rl:leEt B'_'," E-Pdail... EEE———
4 =8 oy <2  Clear Error List at
Ey L Copy Chrl+C
O aste trl+
D o b Crl +4/
4 o8 Te
.!.; X BRemowe Del

= iq Storage Prowvider Recorder

_ B S Add new Metwark

“ “I‘np;;s BL  Deploy fnalytics Runtime

ﬁl K& Properties Alt+Eriter
g8 TimeLline @ 127.0.0.1: Beckhoff/ '

4 127.0.0.1: Beckhoff/HW/PM/PD/Plc
g8 Timeline @ 127.0.0.1: Beckhoff/
g8 “Wariables.fPeak @ 127.0.0.1: Beck
g8 Wariables.fStairs @ 127.0.0.1: Bec

Ihput
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2. The Deploy Wizard starts and it is possible to set up the entire required configuration step by step for
use.

Deploy Analytics Runtime n

Codegeneration: | Latest Version ("Version 4.0) ~
Solution | TwinCAT PLC Taraet | Resuts | HMI Dashboard | Visual Studio | Summary

(®) Create new Solution

Solution Path: |C:\Users\Beckhoff\Documents |

Solution Name: |Anal)'tic550|ution |

Project Name: |AnahfticsProjed | PLC Mame: |Mah'sisPLC |

(O) Add to existing Solution

Mew TwinCAT Project Mew PLC Project Include to PLC Project

Project Name AnalyticsProject FLC Mame: | AnalysisPLC

(O Merge to existing Project (TwinCAT Project Compare)

Cancel Back Nexd

3. On the first tab Solution you can select whether a new project folder is created, whether the analysis
PLC code is integrated or added to an existing project folder as a new project, new PLC or to an existing
PLC, or whether the new project is inserted into an existing project folder using the TwinCAT Project
Compare Tool.

Deploy Analytics Runtime n

Codegeneration: | Latest Version ("Version 4.0") ~

Solution  TwinCAT PLC Target | Resuts | HMI Dashboard | Visual Studio | Summary |

Target
Target System: DESKTOP-P3914EA {172.17.251.193.1.1) - Create Bootproject
ADS Port: [ Enable UTF8 Encoding O Activate PLC Runtime
Tasks
"Analytics Task™: ms
"AnalyticsHistorical Task™: ms | Generate if historical data sources are available )
Real-Time

Awailable CPU cores (Shared/Isclated) 3 = [1 =
Analytics Task: Core3 (lsclated) ~
AnalyticsHistorical Task: Core3 {Isolated) ~| (I generated )

Cancel Back Nexd
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4. On the second tab, TwinCAT PLC Target, all PLC-specific parameters such as target system, task cycle
time or the task assignment to corresponding CPU cores can be defined.

Deploy Analytics Runtime

Codegeneration: | Latest Version ("Version 4.0) ~
Solution |Twir1CAT PLC Target Resuts |HMI Dashboard | Visual Studic | Summary

() Create no Resutts

(@) Stream Results to MQTT Broker

Topic: Beckhoff/Results test|

messagebroker beckhoff-cloud.com

MQTT Connection Settings Q

(C) Write Results to Analytics File

]
T
T
i
T
5]
e
=]
ik
1
T
t
T

Select Result kems CycleTime:

Analytics Binary Stream Format

Cycle time of target DataSource

Cancel

Back

Next
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5. If you have set the "PLC Result" property of some functions in the configurator, the Result tab is enabled

in the Deploy wizard. There you can set up where the results will be streamed or stored.

Select Result [tems

=0 .~ Min Max Avg Interval 1Ch_T1

Inputs
----- #1 Dataln
----- [ ]! bEnableExecution

EI- Outputs

{ Edge Counter 1Ch_1
Inputs

Cancel

oK
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6. By clicking Select Result Iltems it is possible to select only the desired values.

Deploy Analytics Runtime n

Codegeneration: | Latest Version ("Version 4.0) ~

Solution | TwinCAT PLC Taraet | Resultts  HMI Dashboard |‘u"|5ual Studio | Summary |

HMI generation Settings

Generate HMI Dashboard [] Create onty HMI Project {no PLC )

HMI Project Name: |AnalyticsHMIProject |
Dashboard Options

Dashboard Title: |Analytics Dashboard |

Desktop Height: Deskiop Width:

Create Startpage Show curert time

Dashboard Styles
Dashboard Layout: Diashboard Sorting:

Without Dock Space Saving

dES N E. . \.

Cancel Back Nexd

7. If you have assigned HMI controls to one or more functions, the HMI Dashboard tab is enabled in the
Deploy wizard. Here, various settings can be made to generate a customized Dashboard that fits your
needs.

Deploy Analytics Runtime n

Codegeneration: | Latest Version ("Version 4.0) ~

Solution | TwinCAT PLC Target | Resutts | HMI Dashboard

Keep Visual Studio open Show Visual Studio during generating code
Target VS Version:
TwinCAT XAE Shell e

[ Create HMI in anather Visual Studio
TwinCAT ¥AE Shell

Cancel Back Nexd
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8. On the next tab, Visual Studio, you can select which Visual Studio version or TwinCAT XAE shell

should be used for generation, if several are installed.

Deploy Analytics Runtime

Codegeneration: | Latest Version ("Version 4.0) ~

Solution | TwinCAT PLC Target | Results | HMI Dashboard | Visual Studia

----- ProjectFilePath: ~C:\Users\BeckhoffiDocuments\AnalyticeProjectinalyticeProject tsproj™
----- Mode: "NewSolution™

----- ProjectName: “AnalyticsProject”

----- SolutionName: "AnalyticeSolution™

----- Path: "C:\Llzers\Beckhoff Documents”

----- PLCMName: "AnalysisPLC™

----- Create New TwinCAT Project "True”

)@l TwinCAT PLC Target

----- Target: "<Local> (1721766.891.1y
----- Runtime: 851"

----- AnalyticaTask: 107

----- Activate Runtime: "True”

----- Create Bootproject "True”™

----- UTF& Encoding Supported: "Falze”

----- AnalyticsTask => CPL Core: "07

----- AnalyticeHistoricalTask: "107

----- AnalyticsHistoricalTask == CPU Core: "07

----- Shared CPL Cores: "4~

----- |sclated CPU Cores: "07

= [ - J .

Cancel

Back Deploy

9. The last tab shows you all the settings you have made for the generation. Now you can start the

generation process by clicking Deploy.
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= In the overview window, each step during the generation process is displayed, clearly arranged and
divided into categories.

Deploy Analytics Runtime n

Deploy preparation
Read the project. check the configuration and transform objects.
o ﬁ 0 Emors 1 0 'Waming 0 26 Messages

Visual Studio

Creates a new instance of the Visual Studio / TeXaeShell and create an empty solution.
ﬁ 0 Bmors 1 0 Waming ﬂ 3 Messages

TwinCAT PLC code generation
Creates a new TwinCAT PLC project with all FBs and other needed components.
B 0Emors 1 0 Waming 0 114 Messages

Done

Deploy Runtime succeeded

Bring to Front Save to File Cance Close

6.1.1 Algorithm properties

Each algorithm of the Analytics Configurator is providing some properties. The sections of HMI and PLC are
necessary for the automatic code generation.
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Properties

Comment

SortPricrity
B Function

Classld

ClassMame

FactoryMame
Group
Title
B HMI
Generate GVL
GlobalVariableType
B Network
MetworklD
B PLC
Persistent Results

Stream Results

Apperance

HMI

vfll_x

Edge Counter 1Ch_1 TwinCAT.Measurement.AnalyticsFunctionMNodeProper -

Il elack
100

02040701 -0000-0000-f000-000000000064
TcAnalyticsKernel

TcAnalyticsKernel Base

Edge Counter 1Ch_1

False

InQutVariables

False

Falze

* Generate GVL: Enable the generation of an Global Variable List with a collection of variables and
corresponding data type mapping for TwinCAT HMI

» GlobalVariableType: Choose the type with InOutVariables just for inputs and outputs of the algorithm
or KeyValuePairs for general mapping to STRING for tables

» Persistent Results: Enable this flag to store results of algorithm persistent to target system of the

Analytics Runtime

» Stream Results: Enable this flag to add the In- and Outputs of the algorithm to a result stream which
will be generated by the code generation

50
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6.1.2 PLC Code

@ AnalyticsSelution - TcXaeShell (Administrator) % &  Quick Launch (Ctrl+Q) P - [m] x
File Edit View Project Build Debug TwinCAT  TwinSAFE PLC Team Scope Jools Window  Help
- B-o-2a8$& XK - - Release - TwinCAT RT (x64) - p Attach.. ~ 7 psaLCmd - Rl
* Build 402412 (Loaded)  ~ |+ “.,‘ = ':'._;é AnalyticsProject * <local> * _ AnalysisPLC v -
Solution Explorer : X 5
-
- T 1| PROGRAM MRIN Analytics_Cl "
- - E L - 3
@a- ~ e ]
Search Solution Explorer (Ctrl+ii) P - 3 stReset: 51 RnalysisReset; i
- Q
T Solution 'AnalyticsSolution' {1 project) - 4 END VAR z
4 Hi AnalyticsProject = o VAR OUTPUT g
b ﬂ SYSTEM : I?Error: BOOL;
MOTION i - ipTcResult: I_TcMessage;
Y PLC . ) VER . nn v
4 I AnalysisPLC 1 A Reset(); ~
4 GE] AnalysisPLC Project B
b Ed Exteral Types 3 fbResults.Call();
b [:3] References b
b [3 DUTs = 5 IF fbResults.bInitialized THEW
b B3 GVLs - € IF TestAndSet(Analytics.blLock T1) THEN
4 [ POUs _ 3 IF RAnalytics.fbTl DataSource.bllewData THEN
4 [ Analytics 5 WHILE NOT Analytics.fbTl_DataSource.bEndOfData DO
b 3 [Helper] = 10
b [ DataSource 11 Znalytics.£bTl_DataSource.NextData();
4 [ Networks 12
4[5 NOT Network1 13 fhinalysis.Call():
4 [Zr Modules =T IF fblnalysis.bError THEN
3 H';j FB_N1_M1_EdgeCounter1Ch (FB) 15 EXIT;
b & FB_N1_MZ2_MinMaxAvg1Ch (FB) = 1€ ELSE
3 HEJ FB_N1_Metwork1 (FB) 17 fbinalysis.ResultStream(fhResults)
b [ Results 13 END_IF
4[] FB_Analysis (FB) 1
b B} bNewlnputData =0 ERD_WHILE
[ Call i
b B} nContext - ELSE
l_?' R 23 fbhnalysis.Call();
T Reset -
= 24/ END IF
|_:|;'| ResultStream . =
_ DMEIEI t;;’ge‘“mp 26 Rnalytics.block T1:= FALSE;
& (PRG) 27 END_IF
] MAIN_Analytics (PRG) 28
b ] MAIN_Analytics C1 (PRG) 23 //Error Handling
3 VIsus 30 bError:= fblnalysis.bError;
b AnalyticsTask (AnalyticsTask) - 31 ipTcResult:= £blnalysis.ipTcResult;

Solution Explorer  Team Explorer 22 v

Target Browser Error List  Output

4 Add to Source Control =

Compatibility of automatically generated PLC code

The automatically generated PLC code is based on the TwinCAT Analytics Library. Interfaces of the base
models of the library are compatible with earlier versions after release of the library. The automatically
generated code itself is only a sample code! This code generation may change from version to version.

Code generation version compatibility
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Version 2.1 | Version 3.0 | Version 4.0 | Version 4.1 | Version 5.0
(obsolete) | (obsolete)
Analytics algorithms (X) (X) X X X
Filter algorithms (X) (X) X X X
HMI support (X) (X) X X X
HMI with advanced input stream - (X) X X X
handling
Support of array inputs (X) (X) X X X
Support of oversampling inputs - - X X X
Network templates (X) (X) X X X
"Closed" network templates - - X X X
Network with inputs, outputs and - - X X X
parameters
"Condition Monitoring" network - - X X X
templates
Lambda algorithms - - X X X
Writing parameters via HMI - - - X X
"Power Monitoring" algorithms - - X X X
Scope Support - - - - X
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6.1.2.1 Code version 2.1
Solution Explorer =
co@e-cadls -
Search Solution Explorer (Ctrl+a)
fa] Solution 'AnalyticsSelutiond' (1 project)
Pl E.AnalyliGPlojed
4 [ svsTEM
E License
b @ Real-Time
4 & Tasks
[ PlcTask

215 Type System
4 TcCOM Objects

StreamHelper
MOTION

4 [ rLC
a AnalyticsProject
4 m AnalyticsProject Project
b [ External Types
I References
4

= DUTs
4 [ Analytics
b HMI
4[5 Results
&2 ST_Results (STRUCT) DataTypes
7 E_AnalysisComponents (ENUM)
& E_AnalysisComp
& ST_AnalysisReset (STRUCT)
4 [ GVls
HMI GVL
DataSource /
M2M Mapping
4 |5 Metworks
4 [ NO1 Network! Network
Modules
b 5] FB_N1_Metworkl (FE)
A Results
Results
b [F] FB_Analysis (FB) Analysis
] MAIN (PRG)
Main
Task

b g5 PlcTask (PlcTask)
O} AnalyticsProject Instance

Task:

A separate task is created for the analytics analysis.

StreamHelper:

If one or more data sources are of type MQTT binary stream, the code generation creates an instance of a

StreamHelper object to process the incoming binary stream patterns.

TF355x Version: 1.2.1
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DataTypes:

The data types are created for the analysis. They contain STRUCTSs for the reset function or result
processing and ENUMs to select the various components.

HMI GVL:

To conveniently map module inputs and outputs with the HMI dashboard, selected variables are generated
as global variables.

DataSource/M2M Mapping:

The FB DataSource manages the receipt of input values from the various sources. In the OUTPUT
declaration you will find all configured inputs. The FB ValueMapping_M2M manages the value mapping
between the modules (M2M - Module to Module) from the module INPUTs to the module OUTPUTSs.

Network:

All modules are sorted in a specific network to achieve a better overview and structure of the configured
analysis.

Modules:

The module FBs contain all inputs and outputs of the configured modules from the workbench configurator. It
is also possible to reconfigure the modules during runtime. To do this, simply change the parameter and then
start the reconfiguration process with a rising edge at INPUT bReconfigure.

Results:

If analysis results need to be saved or streamed, the FB Results manages this and streams the selected
variables to the message broker or saves the data to the Analytics binary file.

Analysis:

The entire analysis routine is defined in the FB Analysis. All configured networks with their modules and error
handling are created.

MAIN:
The FB Analysis is called in the program MAIN_Analytics. The program is assigned to the separate task.

It is also possible to reset single modules, whole networks or all defined networks with only one rising flag.
First, select the component to be reset. Then a rising edge at INPUT bReset starts the reset process.

All reset calls are defined in the action A_Reset.

Requirements

Development environment Target platform Plc libraries to include
TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics Version >= 3.1.0.0
6.1.2.1.1 FB_DataSource

The DataSource FB manage the receiving of the input values of the different sources. In the OUTPUT
declaration you can find all configured inputs.

Syntax

Definition:

FUNCTION BLOCK FB T[n] DataSource IMPLEMENTS I T[n] DataSource
VAR
END VAR
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‘w Methods

Name Definition location Description

Call [» 55] Local Method for background communication with the
TwinCAT driver. The method must be called
cyclically.

GetData [» 55] Local Method to get the data of the specified element

Requirements

Development environment Target platform Plc libraries to include
TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics

6.1.2.1.1.1 GetData

Syntax

METHOD GetData : BOOL
VAR INPUT

nElement : UDINT;
END VAR

! Inputs

Name Type Description

nElement UDINT Element ID to get the specific
sample

E- Return value

Name Type Description

GetData BOOL Is TRUE if a new element is
selected

6.1.2.1.1.2 Call

Syntax
METHOD Call : BOOL

E- Return value

Name Type Description

Call BOOL

6.1.2.1.2 FB_Network

All modules are sorted in a specific network to get a better overview and structure of the configured analysis.

Syntax

Definition:

FUNCTION BLOCK FB N[n] [Networkl]
VAR INPUT
[module FBs]
END VAR
VAR _OUTPUT
bError: BOOL;
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ipTcResult: I TcMessage;

END VAR

# Inputs

Name Type Description

Module FBs FBs of the configured modules

& Qutputs

Name Type Description

bError BOOL Becomes TRUE as soon as an error situation
occurs.

ipTcResult |_TcMessage Message interface from the TwinCAT 3
EventLogger, which provides details on the return
value.

w Methods

Name Definition location Description

Call [» 60] Local Method for background communication. The method
must be called cyclically.

Reset [P 60] Local Reset the Network with all sub modules

ValueMapping [»_56] Local

Map the input values to the different module inputs

SetHMIValues [P 57] Local

Optional: Map in- outputs of the modules to the
global HMI variable

Requirements

Development environment Target platform Plc libraries to include
TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics
6.1.2.1.2.1 ValueMapping

Syntax

METHOD ValueMapping : BOOL

VAR INPUT

ipDataSource : I T[n] DataSource;
END VAR

# Inputs

Name Type Description

ipDataSource |_T[n]_DataSource Data for the analysis from the
specific data source

E- Return value

Name Type

Description

ValueMapping BOOL
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6.1.2.1.2.2

Syntax

METHOD SetHMIValues : BOOL

VAR _INPUT
PHMI N[n] [Networkl]
END_VAR

SetHMIValues

: POINTER TO ST HMI N[n] [Networkl];

# Inputs
Name Type Description
pHMI_N[n]_[Network1] POINTER TO Pointer to global HMI struct

ST_HMI_N[n]_[Network1]

E- Return value

Name

Type

Description

SetHMIValues

BOOL

Is TRUE if done

6.1.2.1.2.3 Reset

Syntax

METHOD Reset : BOOL
VAR
END VAR

E- Return value

Name

Type

Description

Reset

BOOL

Is TRUE if done

6.1.2.1.2.4 Call

Syntax

METHOD Call : BOOL
VAR INPUT

ipDataSource: I T[n] DataSource;
[ipValueMapping M2M: I ValueMapping M2M; ]

END VAR
# Inputs

Name Type Description
ipDataSource |_T[n]_DataSource Data for the analysis.

ipValueMapping_M2M

|_ValueMapping_M2M

Optional: Needed for mapping
values between modules

E- Return value

Name Type Description
Call BOOL
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6.1.2.1.3 FB_Module

The module FBs contains all inputs and outputs of the configured modules from the Workbench
Configurator. It is also possible to reconfigure the modules at runtime. You only have to change the
parameter and then start the reconfigure process with a rising edge at the bReconfigure INPUT.

Syntax

Definition:

FUNCTION BLOCK FB N[n]
VAR INPUT
[module inputs]
END VAR
VAR OUTPUT
bError: BOOL;
ipTcResult: I TcMessage;
[module outputs]
END VAR

M[n]

[Module]

# Inputs

Name Type

Description

Module inputs

Inputs of the selected module

E QOutputs

Name Type

Description

bError BOOL

Becomes TRUE as soon as an error situation
occurs.

ipTcResult |_TcMessage

Message interface from the TwinCAT 3
EventLogger, which provides details on the return
value.

Module outputs

Outputs of the selected module

‘w Methods
Name Definition location Description
Call [» 58] Local Method for background communication. The method
must be called cyclically.
Reset [P 59] Local Reset the module
SetHMI [» 59] Local Optional: Sets the in- outputs to the global HMI
structs

Requirements

Development environment Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics

6.1.2.1.3.1 Call

Syntax

METHOD Call
VAR
END VAR

: BOOL
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E- Return value

Name Type Description
Call BOOL

6.1.2.1.3.2 Reset

Syntax

METHOD Reset : BOOL

VAR

END VAR

E- Return value

Name Type Description
Reset BOOL Is TRUE if done
6.1.2.1.3.3 SetHMI

Syntax

METHOD SetHMIValues : BOOL
VAR INPUT
PHMI N[n] [Networkl]

: POINTER TO ST HMI N([n] [Networkl];

END_ VAR
# Inputs

Name Type Description
pHMI_NI[n]_[Network1] POINTER TO Pointer to global HMI struct

ST_HMI_N[n]_[Network1]

E- Return value

Name Type Description
SetHMI BOOL Is TRUE if done
6.1.2.1.4 FB_Analysis

In the analysis FB the whole analytics routine is defined. All configured networks with their modules and error

handling is created.

Syntax

Definition:

FUNCTION BLOCK FB Analysis
VAR INPUT
[network FBs]
END_ VAR
VAR OUTPUT
bError: BOOL;
ipTcResult: I TcMessage;
END_ VAR

TF355x

Version: 1.2.1
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% Inputs

Name Type Description

Network FBs FBs of the configured networks

E- Qutputs

Name Type Description

bError BOOL Becomes TRUE as soon as an error situation
occurs.

ipTcResult |_TcMessage Message interface from the TwinCAT 3
EventLogger, which provides details on the return
value.

w Methods

Name Definition location Description

Call [» 60] Local Method for background communication with the
TwinCAT driver. The method must be called
cyclically.

Reset [P 60] Local Reset the whole analysis

ResultStream [P 61] Local Optional: If a result stream has to be created

Requirements

Development environment

Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics

6.1.2.1.4.1

Syntax

METHOD Call
VAR INPUT

Call

: BOOL

ipDataSource: I T[n] DataSource;

END VAR

% Inputs

Name

Type

Description

ipDataSource

|_T[n]_DataSource

Data for the analysis.

E- Return value

Name Type Description
Call BOOL
6.1.2.1.4.2 Reset
Syntax
METHOD Reset : BOOL
VAR _IN_OUT
stReset: ST AnalysisReset;
END VAR
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% Inputs

Name Type Description

stReset ST_AnalysisReset Struct to define witch module or
network should be reset.

E- Return value

Name Type Description
Reset BOOL Is TRUE if done

6.1.2.1.4.3 ResultStream

Syntax

METHOD ResultStream : BOOL
VAR _INPUT

ipResults: I Results;
END VAR

# Inputs

Name Type Description

ipResults |_Results Interface pointer to the Result FB

E- Return value

Name Type Description
Call BOOL
6.1.2.1.5 FB_Results

If results of the analysis has to be stored or streamed, the result FB managed this and streamed the selected
variables to the message broker or store the data into the analytics binary file.

Syntax

Definition:

FUNCTION BLOCK FB Results
VAR OUTPUT

stResults: ST Results;
END VAR

E QOutputs

Name Type Description

stResults ST _Results Result struct which contains all items of the result
stream
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w Methods
Name Definition location Description
Call [» 62] Local Method for background communication. The method
must be called cyclically.
AddResult [P 62] Local Add a sample to the result stream
SendResults [» 62] Local Sends all buffered samples of the result stream
Release [» 63] Local Close stream or file of the result stream

Requirements

Development environment Target platform Plc libraries to include
TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics
6.1.2.1.5.1 Call
Syntax
METHOD Call : BOOL
VAR
END_VAR
E- Return value
Name Type Description
Call BOOL
6.1.2.1.5.2 AddResult
Syntax
METHOD AddResult : BOOL
VAR_INPUT

tTimestamp: ULINT;

stSample: ST Results;
END_ VAR
#* Inputs
Name Type Description
tTimestamp ULINT Timestamp of the sample
stSample ST _Results Sample struct
E- Return value
Name Type Description
AddResult BOOL

6.1.2.1.5.3 SendResults

Syntax

METHOD SendResults : BOOL
VAR
END VAR

62
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E- Return value

Name Type Description
SendResults BOOL

6.1.2.1.5.4 Release

Syntax

METHOD Release : BOOL

VAR

END VAR

E- Return value

Name Type Description
Release BOOL

6.1.2.1.6 MAIN_Analytics

In the MAIN_Analytics program the analysis FB is called. The program is assign to the separated Task.

It is also possible to reset single modules, whole networks or all defined networks with only one rising flag.

First you have to choose the component you would like to reset. Then a rising edge at the bReset INPUT

starts the reset process.

Inside of the A_Reset Action all reset calls are defined.

Syntax

Definition:

PROGRAM MAIN Analytics
VAR INPUT

stReset: ST AnalysisReset;

END VAR
VAR _OUTPUT
bError: BOOL;

ipTcResult: I TcMessage;

END VAR

Requirements

Development environment

Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics

TF355x
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6.1.2.2 Code version 3.0

Sol

CO@E- o-a Kl

| Search Solution Explorer (Ctrl+ )

] Selution 'AnalyticsSelutiond' {1 project)
4 HAnalylicsPloject

b @ Real-Time
a4 B Tasks
[Z1 PlcTask

Tasks

=f= Routes
£2 Type System
4 TeCOM Objects

StreamHelper

[ momon
4 [rc
4 [ AnalysisPLC
4 & AnalysisPLC Project
b 3 External Types
b References
4 [ DUTs
4 % Analytics
b O HMI
4[5 Results
&2 ST_Results (STRUCT)
¢ E AnalysisComponents (ENUM)
2 E_DataSourceState (EMUM)
& ST_AnalysisReset (STRUCT)
2 ST HistoricalDataSourceCtrl (STRUCT)
4 [ GVLs

DataTypes

GVLs

4 [ POUs
4 [ Analytics
b 3 [Helper]

VirtuallnputSource /
DataSource /
M2M Mapping

4 [ Networks
4 [ NOT Network1 Network
b (] FB_N1_Metwork] (FE)
4 [ Results
b [Z] FB_Analysis (FB) Analysis
] MAIN (PRG)
Assign Tasks

bl PlcTask (PlcTask]
OfF AnalysisPLC Instance

Tasks:

A separate task is created for the analytics analysis and for each configuration of a Virtual Input Source.

StreamHelper:

For each data source of type MQTT binary stream, the code generation creates an instance of a stream

helper object to process the incoming binary stream patterns.

»
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DataTypes:

The data types are created for the analysis. They contain STRUCTSs for the reset function or result
processing and ENUMs to select the various components.

GVLs:

To conveniently map module inputs and outputs with the HMI dashboard, selected variables are generated
as global variables. In addition, the Data Source function block instances and various parameters are
generated as global variables.

VirtuallnputSource / DataSource / M2M Mapping:

The Virtual Input Source interfaces abstract the Data Source symbols from the analysis. The FB DataSource
manages the receipt of input values from the various sources. In the OUTPUT declaration you will find all
configured inputs. The FB ValueMapping_ M2M manages the value mapping between the modules (M2M -
Module to Module) from the module INPUTSs to the module OUTPUTSs.

Network:

All modules are sorted in a specific network to achieve a better overview and structure of the configured
analysis.

Modules:

The module FBs contain all inputs and outputs of the configured modules from the workbench configurator. It
is also possible to reconfigure the modules during runtime. To do this, simply change the parameter and then
start the reconfiguration process with a rising edge at INPUT bReconfigure.

Results:

If analysis results need to be saved or streamed, the FB Results manages this and streams the selected
variables to the message broker in binary or Json format, or saves the data locally to an Analytics binary file.

Analysis:

The entire analysis routine is defined in the FB Analysis. All configured networks with their modules and error
handling are created.

MAIN PRGs:

In the MAIN_Analytics program, the DataSource FBs are called, the reset function is managed and, if
appropriate, the values are mapped with the HMI dashboard. The program is assigned to a separate task.

The FB Analysis is called in the programs MAIN_Analytics Vx_Cx. The programs are each assigned to a
separate task.

It is also possible to reset single modules, whole networks or all defined networks with only one rising flag.
First, select the component to be reset. Then a rising edge at INPUT bReset starts the reset process.

All reset calls are defined in the action A_Reset.

Requirements

Development environment Target platform Plc libraries to include
TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics Version >= 3.1.0.0
6.1.2.2.1 FB_DataSource

The FB DataSource manages the receipt of input values from the various sources. In the OUTPUT
declaration you will find all configured inputs.
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Syntax

Definition:

FUNCTION BLOCK FB T[n] DataSource IMPLEMENTS I DataSource,

VAR OUTPUT

eDataState: E DataSourceState;

END VAR

‘w Methods

I V[n] Virtual Input Source

Name

Definition location

Description

Call [» 66]

Local

Method for background communication with the
TwinCAT driver. The method must be called
cyclically.

GetData [P 66] Local Method to retrieve the data of the specified element.
GetDataOversampling Local Method to retrieve the oversampling data of the

» 671 specified element.

NewDataAvailable [» 67] |Local Method to check if new data is available.
HistoricalCtrl [» 67] Local Method for retrieving historical data.
UpdateRecordList [> 68] |Local Method for updating the historical record list.

Requirements

Development environment

Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics

6.1.2.2.1.1

Syntax

METHOD GetData :
VAR_INPUT

nElement :
END VAR

BOOL

UDINT;

# Inputs

GetData

Name

Type

Description

nElement

UDINT

Element ID to obtain the specific example.

E- Return value

Name

Type

Description

GetData

BOOL

Is TRUE if a new element is selected.

6.1.2.2.1.2

Syntax

METHOD Call : BOOL

E- Return value

Call

Name

Type

Description

Call

BOOL

66
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6.1.2.2.1.3 GetDataOversampling

Syntax

METHOD GetDataOversampling : BOOL

VAR _INPUT

nElement : UDINT;

nSample: : UDINT;

END VAR

# Inputs

Name Type Description

nElement UDINT Element ID to obtain the specific sample element.
nSample UDINT Sample ID to obtain the specific sample.
E- Return value

Name Type Description

GetDataOversampling BOOL Is TRUE if a new element is selected.

6.1.2.2.1.4 NewDataAvailable
Syntax
METHOD NewDataAvailable : BOOL
VAR _INPUT
nLastDataHandle : ULINT;
END_ VAR
# Inputs
Name Type Description
nLastDataHandle ULINT Handle from the last fetched data packet.
E- Return value
Name Type Description
NewDataAvailable BOOL Is TRUE if new data is available.

6.1.2.2.1.5

Syntax

METHOD HistoricalCtrl
VAR INPUT
stCtrl

HistoricalCtrl

: BOOL

: REFERENCE TO ST HMI DataSourceCtrl;

stHistStreamInfo : REFERENCE TO ST HMI DataSourceHist;

stRecordInfo : REFERENCE TO ST HMI DataSourceHistRecordInfo;
END VAR
# Inputs
Name Type Description
stCtrl ST_HMI_DataSourceCtrl
stHistStreaminfo ST_HMI_DataSourceHist
stRecordInfo ST_HMI_DataSourceHistR

ecordinfo
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E- Return value

Name Type Description
HistoricalCtrl BOOL
6.1.2.2.1.6 UpdateRecordList
Syntax
METHOD UpdateRecordList : BOOL
VAR INPUT
stCtrl : REFERENCE TO ST HMI DataSourceCtrl;
stHistStreamInfo : REFERENCE TO ST HMI DataSourceHist;
sStreamSystemID : GUID;
END VAR
# Inputs
Name Type Description
stCirl ST_HMI_DataSourceCtrl
stHistStreaminfo ST_HMI_DataSourceHist
sStreamSystemID GUID
E- Return value
Name Type Description
UpdateRecordList BOOL
6.1.2.2.2 FB_Network
All modules are sorted in a specific network to achieve a better overview and structure of the configured
analysis.
Syntax
Definition:
FUNCTION BLOCK FB N[n] [Networkl]
VAR INPUT
[module FBs]
END VAR
VAR OUTPUT

bError: BOOL;

ipTcResult: I TcMessage;

END VAR

| Inputs

Name Type Description

Module FBs Function blocks of the configured modules.

& Qutputs

Name Type Description

bError BOOL Becomes TRUE when an error situation occurs.

ipTcResult |_TcMessage Message interface of the TwinCAT 3 EventLogger,
which provides further information about the return
value.
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w Methods

Name Definition location Description

Call [» 731 Local Method for background communication. The method
must be called cyclically.

Reset [P 73] Local Resetting the network with all submodules.

ValueMapping [ 69] Local Assignment of the input values to the various
module inputs.

SetHMIValues [» 69] Local Optional: Mapping of the inputs/outputs of the

modules to the global HMI variable.

Requirements

Development environment

Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x84, x86)

Tc3_Analytics

6.1.2.2.2.1

Syntax

METHOD ValueMapping :
VAR INPUT

ipVirtual Input Source :

END VAR

% Inputs

ValueMapping

BOOL

I V[n] Virtual Input Source;

Name

Type

Description

ipVirtual_Input_Source

|_V[n]_Virtual_Input_Sourc
e

Data for analysis from the specific data source.

E- Return value

Name Type Description
ValueMapping BOOL

6.1.2.2.2.2 SetHMIValues

Syntax

METHOD SetHMIValues
VAR _INPUT

pHMI N[n] [Networkl]

: BOOL

: POINTER TO ST HMI N[n] [Networkl];

END_ VAR
# Inputs

Name Type Description
pHMI_NI[n]_[Network1] POINTER TO Pointer to the global HMI structure.

ST_HMI_N[n]_[Network1]

E- Return value

Name

Type

Description

SetHMIValues

BOOL

Is TRUE when completed.
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6.1.2.2.2.3 Reset

Syntax

METHOD Reset : BOOL
VAR
END_ VAR

E- Return value

Name Type Description
Reset BOOL Is TRUE when completed.

6.1.2.2.2.4 Call

Syntax

METHOD Call : BOOL

VAR INPUT
ipVirtual Input Source: I V[n] Virtual Input Source;
[ipValueMapping M2M: I ValueMapping M2M; ]

END VAR
% Inputs
Name Type Description
ipVirtual_Input_Source |_T[n]_Virtual_Input_Sourc|Data for the analysis.
e
ipValueMapping_M2M |_ValueMapping_M2M Optional: Necessary for mapping values between
modules.
E- Return value
Name Type Description
Call BOOL
6.1.2.2.3 FB_Module

The module FBs contain all inputs and outputs of the configured modules from the workbench configurator. It
is also possible to reconfigure the modules during runtime. To do this, simply change the parameter and then
start the reconfiguration process with a rising edge at INPUT bReconfigure.

Syntax

Definition:

FUNCTION BLOCK FB N[n] M[n] [Module]
VAR INPUT
[module inputs]
END VAR
VAR OUTPUT
bError: BOOL;
ipTcResult: I TcMessage;
[module outputs]

END VAR
% Inputs

Name Type Description

Module inputs Inputs of the selected module.
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& QOutputs

Name Type Description

bError BOOL Becomes TRUE when an error situation occurs.
ipTcResult |_TcMessage Message interface of the TwinCAT 3 EventLogger,

which provides further information about the return
value.

Module outputs

Outputs of the selected module.

w Methods
Name Definition location Description
Call [» 711 Local Method for background communication. The method
must be called cyclically.
Reset [P 71] Local Resetting the module.
SetHMI [» 72] Local Optional: Sets the inputs/outputs to the global HMI
structures.

Requirements

Development environment Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics

6.1.2.2.3.1 Call

Syntax

METHOD Call
VAR _INPUT
ipvirtual Input Source :
[ipValueMapping M2M : I ValueMapping M2M; ]
END VAR

: BOOL

# Inputs

I V[n] Virtual Input Source;

Name Type

Description

ipVirtual_Input_Source
e

|_V[n]_Virtual_Input_Sourc

Data for the analysis.

ipValueMapping_M2M |_ValueMapping_M2M

Optional: Necessary for mapping values between
modules.

E- Return value

Name Type

Description

Call BOOL

6.1.2.2.3.2 Reset

Syntax

METHOD Reset :
VAR
END VAR

BOOL
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E- Return value

Name Type
Reset BOOL

Description
Is TRUE when completed.

6.1.2.2.3.3 SetHMI

Syntax

METHOD SetHMIValues : BOOL
VAR_INPUT

PHMI N[n] [Networkl] : POINTER TO ST HMI N[n] [Networkl];
END VAR

# Inputs

Description
Pointer to the global HMI structure.

Name Type

pHMI_N[n]_[Network1]  |POINTER TO
ST_HMI_N[n]_[Network1]

E- Return value

Name Type Description
SetHMI BOOL Is TRUE when completed.
6.1.2.2.4 FB_Analysis

The entire analysis routine is defined in the FB Analysis. All configured networks with their modules and error
handling are created.

Syntax

Definition:

FUNCTION_ BLOCK FB_Analysis
VAR INPUT
[network FBs]
END_VAR
VAR OUTPUT
bError: BOOL;
ipTcResult: I TcMessage;

END VAR

# Inputs

Name Type Description

Network FBs Function blocks of the configured networks.

E QOutputs

Name Type Description

bError BOOL Becomes TRUE when an error situation occurs.

ipTcResult |_TcMessage Message interface of the TwinCAT 3 EventLogger,
which provides further information about the return
value.
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w Methods
Name Definition location Description
Call [» 731 Local Method for background communication with the
TwinCAT driver. The method must be called
cyclically.
Reset [P 73] Local Resets the entire analysis.
ResultStream [»_74] Local Optional: If a result stream needs to be created.

Requirements

Development environment

Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics

6.1.2.2.4.1

Syntax

METHOD Call
VAR INPUT

: BOOL

ipVirtual Input Source:

END VAR

# Inputs

Call

I V[n] Virtual Input Source;

Name

Type

Description

ipVirtual_Input_Source

|_V[n]_Virtual_Input_Sourc
e

Data for the analysis.

E- Return value

Name Type Description
Call BOOL
6.1.2.2.4.2 Reset
Syntax
METHOD Reset : BOOL
VAR _IN OUT
stReset: ST AnalysisReset;
END VAR
% Inputs
Name Type Description
stReset ST_AnalysisReset Structure to define which module or network is to be
reset.

E- Return value

Name

Type

Description

Reset

BOOL

Is TRUE when completed.
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6.1.2.2.4.3 ResultStream
Syntax
METHOD ResultStream : BOOL
VAR _INPUT
ipResults: I Results;
END_VAR
# Inputs
Name Type Description
ipResults |_Results Interface pointer to the FB Results.
& Return value
Name Type Description
Call BOOL
6.1.2.2.5 FB_Results

If analysis results need to be saved or streamed, the FB Results manages this and streams the selected
variables to the message broker or saves the data to the Analytics binary file.

Syntax

Definition:

FUNCTION BLOCK FB Results

VAR OUTPUT

stResults: ST Results;

END VAR

& QOutputs

Name Type Description

stResults ST _Results Result structure that contains all elements of the
result stream.

w Methods

Name Definition location Description

Call [»_75] Local Method for background communication. The method
must be called cyclically.

AddResult [» 75] Local Add a sample to the result stream

SendResults [ 75] Local Sends all buffered samples of the result stream

Release [» 75] Local Close stream or file of the result stream

Requirements

Development environment Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics

74 Version: 1.2.1

TF355x




BECKHOFF Configuration

6.1.2.2.5.1 Call

Syntax

METHOD Call : BOOL
VAR
END VAR

E- Return value

Name Type Description
Call BOOL

6.1.2.2.5.2 AddResult

Syntax

METHOD AddResult : BOOL
VAR _INPUT
tTimestamp: ULINT;
stSample: ST Results;

END VAR

% Inputs

Name Type Description

tTimestamp ULINT Timestamp of the sample
stSample ST _Results Sample structure

E- Return value

Name Type Description
AddResult BOOL

6.1.2.2.5.3 SendResults

Syntax

METHOD SendResults : BOOL
VAR
END_VAR

E- Return value

Name Type Description
SendResults BOOL

6.1.2.2.5.4 Release

Syntax

METHOD Release : BOOL
VAR
END_ VAR

E- Return value

Name Type Description
Release BOOL
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6.1.2.2.6 MAIN_Analytics

In the MAIN_Analytics program, the DataSource FBs are called, the reset function is managed and, if
appropriate, the values are mapped with the HMI Dashboard. The program is assigned to a separate task.

Syntax

Definition:

PROGRAM MAIN Analytics
VAR INPUT
sCurrentStreamSystemID: GUID;
stHistStreamInfo: REFERENCE TO ST HMI DataSourceHist;
stHistRecordInfo: REFERENCE TO ST HMI DataSourceHistRecordInfo;
END_ VAR
VAR OUTPUT
bError: BOOL;
ipTcResult: I TcMessage;
END_ VAR

Requirements

Development environment Target platform Plc libraries to include
TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics
6.1.2.2.7 MAIN_Analytics_V[n]_C[n]

The FB Analysis is called in the program MAIN_Analytics_V[n]_C[n]. The program is assigned to the
separate task.

It is also possible to reset single modules, whole networks or all defined networks with only one rising flag.
First, select the component to be reset. Then a rising edge at INPUT bReset starts the reset process.

All reset calls are defined in the action A_Reset.

Mapping of the HMI values takes place in the action A_MapToHMI.

Syntax

Definition:

PROGRAM MAIN Analytics V[n] C[n]
VAR INPUT
stReset: ST AnalysisReset;
END_VAR
VAR OUTPUT
bError: BOOL;
ipTcResult: I TcMessage;
nLastDataHandle: ULINT;
END_ VAR

Requirements

Development environment Target platform Plc libraries to include
TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics
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6.1.2.3 Code version 4.x

Solution Explorer

co@s-lo-a &

| Search Solution Explorer (Ctrl+ i)
] Solution 'AnalyticsSolutiond' (1 project)

4 gl AnalyticsProject

4l SYSTEM
[& License

b @ Real-Time
4 & Tasks

[ PlcTask

Tasks

Sz Routes

22 Type System
4 TcCOM Objects

StreamHelper

MOTION
B3 ric
4 [ AnalysisPLC
4 E AnalysisPLC Project
b T3 External Types
3 References
4 [ DUTs
4 [ Analytics
b L3 HMI
4[5 Results
&t ST_Results (STRUCT)
2 E AnalysisCompenents (ENUM) DataTypes
& E_DataSourceContext (ENUM)
& E_DataSourceState (ENUM)
& ST_AnalysisReset (STRUCT)
& ST HistoricalDataSourceCtrl (STRUCT)
4 [ GVLs

GVLs

4 [ POUs
4 [ Analytics
b 3 [Helper]

ClosedNetwork

4 [ DataSource

VirtuallnputSources /
DataSources

4 [ Networks
4 [E NOT Networkl Network

Modules

ClosedNetwork
Instance

b [ FB_N1_Network? (FB)
4 [ Results

Results

b ] FB_Analysis (FB) Analysis
] MAIN (PRG)

|

MAIN PRGs

3 vISUs

Asign Tasks

b g8 PlcTask (PlcTask)
O} AnalysisPLC Instance

Tasks:

A separate task is created for the analytics analysis and for each configuration of a Virtual Input Source.

StreamHelper:

For each data source of type MQTT binary stream, the code generation creates an instance of a stream

helper object to process the incoming binary stream patterns.
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DataTypes:

The data types are created for the analysis. They contain STRUCTSs for the reset function or result
processing and ENUMs to select the various components.

GVLs:

To conveniently map module inputs and outputs with the HMI dashboard, selected variables are generated
as global variables. In addition, the Data Source function block instances and various parameters are
generated as global variables.

ClosedNetwork:

The ClosedNetwork FBs are generated once with all subnetworks and modules. They can be instantiated
multiple times in the analysis. In this way, the generated code can be reduced and simplified.

VirtuallnputSource / DataSource:

The VirtuallnputSource interfaces abstract the DataSource symbols from the analysis. The FB DataSource
manages the receipt of input values from the various sources. In the OUTPUT declaration you will find all
configured inputs.

Network:

All modules are sorted in a specific network to achieve a better overview and structure of the configured
analysis.

Modules:

The module FBs contain all inputs and outputs of the configured modules from the workbench configurator. It
is also possible to reconfigure the modules during runtime. To do this, simply change the parameter and then
start the reconfiguration process with a rising edge at INPUT bReconfigure.

ClosedNetwork Instance:

In this FB the corresponding ClosedNetwork is instantiated for the analysis. Internally used modules are no
longer generated as module FBs in this case.

Results:

If analysis results need to be saved or streamed, the FB Results manages this and streams the selected
variables to the message broker in binary or Json format, or saves the data locally to an Analytics binary file.

Analysis:

The entire analysis routine is defined in the FB Analysis. All configured networks with their modules and error
handling are created.

MAIN PRGs:

In the MAIN_Analytics program, the DataSource FBs are called, the reset function is managed and, if
appropriate, the values are mapped with the HMI dashboard. The program is assigned to a separate task.

The FB Analysis is called in the programs MAIN_Analytics_Vx_Cx. The programs are each assigned to a
separate task.

It is also possible to reset single modules, whole networks or all defined networks with only one rising flag.
First, select the component to be reset. Then a rising edge at INPUT bReset starts the reset process.

All reset calls are defined in the action A_Reset.
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Requirements

Development environment Target platform Plc libraries to include
TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics Version >= 3.1.0.0
6.1.2.3.1 FB_DataSource

The FB DataSource manages the receipt of input values from the various sources. In the OUTPUT
declaration you will find all configured inputs.

Syntax

Definition:

FUNCTION BLOCK FB T[n] DataSource IMPLEMENTS I DataSource, I V[n] Virtual Input Source
VAR OUTPUT
eDataState: E DataSourceState;

END_VAR
w Methods
Name Definition location Description
Call [ 80] Local Method for background communication with the
TwinCAT driver. The method must be called
cyclically.
GetData [» 79] Local Method to retrieve the data of the specified element.
GetDataOversampling Local Method to retrieve the oversampling data of the
» 80] specified element
NewDataAvailable [» 80] |Local Method to check if new data is available.
HistoricalCtrl [» 80] Local Method for retrieving historical data
UpdateRecordList [» 81] |Local Method for updating the historical record list.
Requirements
Development environment Target platform Plc libraries to include
TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics
6.1.2.3.1.1 GetData
Syntax
METHOD GetData : BOOL
VAR _INPUT
nElement : UDINT;
END_ VAR
# Inputs
Name Type Description
nElement UDINT Element ID to obtain the specific sample
E- Return value
Name Type Description
GetData BOOL Is TRUE if a new element is selected
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6.1.2.3.1.2 Call

Syntax

METHOD Call : BOOL

& Return value

Name Type Description

Call BOOL

6.1.2.3.1.3 GetDataOversampling

Syntax

METHOD GetDataOversampling : BOOL

VAR INPUT

nElement : UDINT;

nSample: : UDINT;

END_VAR

! Inputs

Name Type Description

nElement UDINT Element ID to obtain the specific sample element
nSample UDINT Sample ID to obtain the specific sample
& Return value

Name Type Description

GetDataOversampling BOOL Is TRUE if a new element is selected

6.1.2.3.1.4 NewDataAvailable
Syntax
METHOD NewDataAvailable : BOOL
VAR INPUT
nLastDataHandle : ULINT;
END_ VAR
# Inputs
Name Type Description
nLastDataHandle ULINT Handle of the last fetched data packet
E- Return value
Name Type Description
NewDataAvailable BOOL Is TRUE if new data is available

6.1.2.3.1.5 HistoricalCtrl

Syntax

METHOD HistoricalCtrl
VAR INPUT
stCtrl

: BOOL

: REFERENCE TO ST_HMI DataSourceCtrl;
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stHistStreamInfo : REFERENCE TO ST HMI DataSourceHist;
stRecordInfo : REFERENCE TO ST HMI DataSourceHistRecordInfo;

END_VAR

# Inputs

Name Type Description

stCirl ST_HMI_DataSourceCtrl

stHistStreamInfo ST_HMI_DataSourceHist

stRecordInfo ST_HMI_DataSourceHistR

ecordInfo

E- Return value

Name Type Description

HistoricalCtrl BOOL

6.1.2.3.1.6 UpdateRecordList

Syntax

METHOD UpdateRecordList : BOOL

VAR _INPUT
stCtrl : REFERENCE TO ST HMI DataSourceCtrl;
stHistStreamInfo : REFERENCE TO ST HMI DataSourceHist;
sStreamSystemID : GUID;

END VAR

* Inputs

Name Type Description

stCirl ST_HMI_DataSourceCtrl

stHistStreaminfo ST_HMI_DataSourceHist
sStreamSystemID GUID

E- Return value

Name Type Description

UpdateRecordList BOOL

6.1.2.3.1.7 NextData

Syntax

METHOD NextData : BOOL

VAR INPUT

END VAR

6.1.2.3.1.8 NextDataOversample

Syntax

METHOD GetDataOversampling : BOOL

VAR INPUT

nMaxOversampling : UDINT;

END VAR
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% Inputs

Name Type Description

nMaxOversampling UDINT Specifies the maximum oversampling factor.

E- Return value

Description
Is TRUE if a new element is selected

Name Type
NextDataOversample BOOL

6.1.2.3.2

All modules are sorted in a specific network to achieve a better overview and structure of the configured
analysis.

FB_Network

Syntax

Definition:

FUNCTION BLOCK FB N[n] [Networkl]
VAR OUTPUT

bError: BOOL;

ipTcResult: I TcMessage;

END_ VAR
VAR
[module FBs]

END VAR

E- Qutputs

Name Type Description

bError BOOL Becomes TRUE when an error situation occurs.

ipTcResult |_TcMessage Message interface of the TwinCAT 3 EventLogger,
which provides further information about the return
value.

¥ Methods

Name Definition location Description

Call [» 73] Local Method for background communication. The method
must be called cyclically.

Reset [P 73] Local Resetting the network with all submodules.

Assignment of the input values to the various
module inputs.

Optional: Mapping of the inputs/outputs of the
modules to the global HMI variable.

ValueMapping [» 83] Local

SetHMIValues [» 83] Local

Requirements

Plc libraries to include
Tc3_Analytics

Development environment
TwinCAT v3.1.4024.0

Target platform
PC or CX (x64, x86)
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6.1.2.3.2.1 ValueMapping
Syntax
METHOD ValueMapping : BOOL
VAR _INPUT
pAnalysis : POINTER TO FB Analysis;
END VAR
# Inputs
Name Type Description
pAnalysis FB_Analysis Instance of the analysis FB
& Return value
Name Type Description
ValueMapping BOOL
6.1.2.3.2.2 SetHMIValues
Syntax
METHOD SetHMIValues : BOOL
VAR INPUT
PHMI N[n] [Networkl] : POINTER TO ST HMI N[n] [Networkl];
END_ VAR
# Inputs
Name Type Description
pHMI_N[n]_[Network1] POINTER TO Pointer to the global HMI structure
ST_HMI_N[n]_[Network1]
E- Return value
Name Type Description
SetHMIValues BOOL Is TRUE when completed
6.1.2.3.2.3 Call
Syntax
METHOD Call : BOOL
VAR INPUT
pAnalysis: POINTER TO FB Analysis;
END VAR
% Inputs
Name Type Description
pAnalysis FB_Analysis Instance of the analysis FB.
& Return value
Name Type Description
Call BOOL
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6.1.2.3.2.4

Syntax

Reset

METHOD Reset : BOOL

VAR
END VAR

E- Return value

Name Type Description
Reset BOOL Is TRUE when completed.
6.1.2.3.3 FB_Module

The module FBs contain all inputs and outputs of the configured modules from the workbench configurator. It
is also possible to reconfigure the modules during runtime. To do this, simply change the parameter and then
start the reconfiguration process with a rising edge at INPUT bReconfigure.

Syntax

Definition:

FUNCTION BLOCK FB N[n] M[n] [Module]

VAR INPUT

[module inputs]

END VAR
VAR _OUTPUT
bError: BOOL;

ipTcResult: I TcMessage;
[module outputs]

END_VAR

# Inputs

Name Type Description

Module inputs Inputs of the selected module.

& Qutputs

Name Type Description

bError BOOL Becomes TRUE when an error situation occurs.
ipTcResult |_TcMessage Message interface of the TwinCAT 3 EventLogger,

which provides further information about the return
value.

Module outputs

Outputs of the selected module.

‘w Methods

Name Definition location Description

Call [» 85] Local Method for background communication. The method
must be called cyclically.

Reset [P 85] Local Resetting the module.

SetHMI [»_85] Local Sets the inputs/outputs to the global HMI structures.

GetHMI [P 86] Local Optional: Sets the inputs of the global HMI
structures to the inputs of the module
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Requirements

Development environment

Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x84, x86)

Tc3_Analytics

6.1.2.3.3.1 Call

Syntax
METHOD Call : BOOL
VAR INPUT
ipVirtual Input Source : I V[n] Virtual Input Source;

[ipValueMapping M2M : I ValueMapping M2M; ]

END VAR

# Inputs
Name Type Description
ipVirtual_Input_Source |_V[n]_Virtual_Input_Sourc|Data for the analysis
e
ipValueMapping_M2M |_ValueMapping_M2M Optional: Necessary for mapping values between
modules
& Return value
Name Type Description
Call BOOL
6.1.2.3.3.2 Reset
Syntax
METHOD Reset : BOOL
VAR
END VAR
& Return value
Name Type Description
Reset BOOL Is TRUE when completed.

6.1.2.3.3.3 SetHMI

Syntax

METHOD GetHMI : BOOL
VAR INPUT
nContent : DINT
pContent : PVOID
bHMIReinit : BOOL
END VAR

VAR

pHMI C[n]_ [Content] : POINTER TO ST _HMI C[n]_[Content];

END_ VAR

TF355x
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% Inputs

Name Type Description

nContent DINT HMI Content Index

pContent PVOID Pointer to the HMI content structure
bHMIReinit BOOL Initialize the HMI content structure

E- Return value

Name Type Description
SetHMI BOOL Is TRUE when completed

6.1.2.3.3.4 GetHMI (4.1)

Syntax

METHOD GetHMI : BOOL
VAR _INPUT
nContent : DINT
pContent : PVOID
END VAR

VAR
pPHMI C[n] [Content] : POINTER TO ST HMI C[n] [Content];
END VAR

#* Inputs

Name Type Description
nContent DINT HMI Content Index
pContent PVOID Pointer to the HMI content structure

E- Return value

Name Type Description
GetHMI BOOL Is TRUE when completed
6.1.2.3.4 FB_Analysis

The entire analysis routine is defined in the FB Analysis. All configured networks with their modules and error
handling are created.

Syntax

Definition:

FUNCTION BLOCK FB Analysis
VAR _INPUT
ipV[n] VirtualInputs: I V[n] Virtual Input Source;
END VAR
VAR OUTPUT
bError: BOOL;
ipTcResult: I TcMessage;
END_ VAR
VAR
[network FBs]
END_VAR
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% Inputs

Name

Type

Description

ipV[n]_Virtuallnputs

|_V[n]_Virtual_Input_Source

Data for analysis from the specific data source

E- Qutputs

Name Type Description

bError BOOL Becomes TRUE when an error situation occurs.

ipTcResult |_TcMessage Message interface of the TwinCAT 3 EventLogger,
which provides further information about the return
value.

w Methods

Name Definition location Description

Call [» 87] Local Method for background communication with the
TwinCAT driver. The method must be called
cyclically.

Reset [P 87] Local Reset the whole analysis

ResultStream [P 88] Local Optional: If a result stream has to be created

Requirements

Development environment Target platform Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86) Tc3_Analytics

6.1.2.3.4.1 Call

Syntax

METHOD Call
VAR INPUT

ipVirtual Input Source:
END_ VAR

: BOOL

I V[n] Virtual Input Source;

# Inputs

Name Type Description

|_V[n]_Virtual_Input_Sourc
e

ipVirtual_Input_Source Data for the analysis.

E- Return value

Description

Name Type

Call BOOL

6.1.2.3.4.2 Reset

Syntax

METHOD Reset :
VAR _IN OUT

stReset: ST AnalysisReset;
END VAR

BOOL
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% Inputs

Name Type Description

stReset ST_AnalysisReset Structure to define which module or network is to be

reset.

E- Return value

Name Type Description
Reset BOOL Is TRUE when completed.
6.1.2.3.4.3 ResultStream
Syntax
METHOD ResultStream : BOOL
VAR _INPUT
ipResults: I Results;
END VAR
# Inputs
Name Type Description
ipResults |_Results Interface pointer to the FB Results
& Return value
Name Type Description
Call BOOL
6.1.2.3.5 FB_Results

If analysis results need to be saved or streamed, the FB Results manages this and streams the selected
variables to the message broker or saves the data to the Analytics binary file.

Syntax

Definition:

FUNCTION BLOCK FB Results

VAR OUTPUT

stResults: ST Results;

END_ VAR

E QOutputs

Name

Type

Description

stResults

ST _Results

Result structure that contains all elements of the
result stream.
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w Methods
Name Definition location Description
Call [» 89] Local Method for background communication. The method
must be called cyclically.
AddResult [» 89] Local Add a sample to the result stream
SendResults [» 89] Local Sends all buffered samples of the result stream
Release [» 90] Local Close stream or file of the result stream

Requirements

Development environment

Target platform Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86) Tc3_Analytics

6.1.2.3.5.1 Call

Syntax

METHOD Call
VAR
END VAR

: BOOL

E- Return value

Name Type

Description

Call BOOL

6.1.2.3.5.2 AddResult

Syntax

METHOD AddResult :
VAR_INPUT
tTimestamp: ULINT;
stSample: ST Results;
END_VAR

BOOL

#* Inputs

Name Type

Description

tTimestamp ULINT

Timestamp of the sample

stSample

ST _Results

Sample structure

E- Return value

Name Type

Description

AddResult BOOL

6.1.2.3.5.3

Syntax

METHOD SendResults
VAR
END VAR

: BOOL

SendResults
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E- Return value

Name Type Description
SendResults BOOL

6.1.2.3.5.4 Release

Syntax

METHOD Release : BOOL
VAR
END VAR

E- Return value

Name Type Description
Release BOOL
6.1.2.3.6 MAIN_Analytics

In the MAIN_Analytics program, the DataSource FBs are called, the reset function is managed and, if
appropriate, the values are mapped with the HMI Dashboard. The program is assigned to a separate task.

Syntax

Definition:

PROGRAM MAIN Analytics
VAR _INPUT
sCurrentStreamSystemID: GUID;
stHistStreamInfo: REFERENCE TO ST HMI DataSourceHist;
stHistRecordInfo: REFERENCE TO ST HMI DataSourceHistRecordInfo;
END_ VAR
VAR _OUTPUT
bError: BOOL;
ipTcResult: I TcMessage;
END_ VAR

Requirements

Development environment Target platform Plc libraries to include
TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics
6.1.2.3.7 MAIN_Analytics_C[n]

The FB Analysis is called in the program MAIN_Analytics_C[n]. The program is assigned to the separate
task.

It is also possible to reset single modules, whole networks or all defined networks with only one rising flag.
First, select the component to be reset. Then a rising edge at INPUT bReset starts the reset process.

All reset calls are defined in the action A_Reset.

Mapping of the HMI values takes place in the action A_MapToHMI.

Syntax

Definition:

PROGRAM MAIN Analytics C[n]
VAR_INPUT

stReset: ST AnalysisReset;
END VAR
VAR OUTPUT
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bError: BOOL;

ipTcResult: I TcMessage;

nLastDataHandle: ULINT;
END VAR

Requirements

Development environment Target platform Plc libraries to include
TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics
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6.1.24 Code version 5.0

comeE-o-d| p=

Search Solution Explorer (Ctrl+ () pel

] Solution 'AnalyticsSolutiond' (1 project)
4l AnalyticsProject
4 [l svsTEM
|® License
b @ Real-Time
4 B Tasks
[& PlcTask

=iz Routes

22 Type System
4 TcCOM Objects

|

MOTION
4 [Of PLC
4 [0 AnalysisPLC
4 [ AnalysisPLC Project
b [ External Types
3 References
4 [ DUTs
4 [ Analytics
b g HMI
4 [ Results
&t ST_Results (STRUCT)
P [ Sources
&2 E_AnalysisComponents (ENUM) 3
& E_DataSourceContext (ENUM)
&2 E_DataSourceState (ENUM)
& E_Virtualinput (ENUM)
&¢ ST AnalysisReset (STRUCT)
ﬁl: ST_HistoricalDataSourceCtrl (STRUCT)
4 [ GVLs

4 [ POUs

4 [F Analytics
b 4 [Helper]
4 [ Analysis

4 [ Networks 5
4[5y NO1 Network

(03]

b [F] FB_N1_Network (FB)
b [F FB_M2_ClosedNetwork (FB)
b (F] FB_Analysis (FB)

10

11

12

] MAIN (PRG)
£ ViIsus

13

b [g PlcTask (PlcTask)
O} AnalysisPLC Instance

1: Tasks
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A separate task is created for the analytics analysis and for each configuration of a Virtual Input Source.

2: StreamHelper

For each data source of type MQTT binary stream, the code generation creates an instance of a stream
helper object to process the incoming binary stream patterns.

3: DataTypes

The data types are created for the analysis. They contain STRUCTSs for the reset function or result
processing and ENUMs to select the various components.

4: GVLs

To conveniently map module inputs and outputs with the HMI dashboard, selected variables are generated
as global variables. In addition, the Data Source function block instances and various parameters are
generated as global variables.

5: Network

All modules are sorted in a specific network to achieve a better overview and structure of the configured
analysis.

6: Modules

The module FBs contain all inputs and outputs of the configured modules from the workbench configurator. It
is also possible to reconfigure the modules during runtime. To do this, simply change the parameter and then
start the reconfiguration process with a rising edge at INPUT bReconfigure.

7: Analysis

The entire analysis routine is defined in the FB Analysis. All configured networks with their modules and error
handling are created.

8: ClosedNetwork

The ClosedNetwork FBs are generated once with all subnetworks and modules. They can be instantiated
multiple times in the analysis. In this way, the generated code can be reduced and simplified.

9: Results

If analysis results need to be saved or streamed, the FB Results manages this and streams the selected
variables to the message broker in binary or Json format, or saves the data locally to an Analytics binary file.

10: InputSource

The FB InputSource manages the receipt of input values from the various sources. In the OUTPUT
declaration you will find all configured inputs.

11: VirtuallnputSource

The VirtuallnputSource interfaces abstract the InputSource symbols from the analysis.

12: MAIN PRGs

In the MAIN_Analytics program, the DataSource FBs are called, the reset function is managed and, if
appropriate, the values are mapped with the HMI dashboard. The program is assigned to a separate task.

In the programs MAIN_Analytics_Vx_Cx the FB-Analysis is called. The programs are each assigned to a
separate task.

It is also possible to reset single modules, whole networks or all defined networks with only one rising flag.
First, select the component to be reset. Then a rising edge at INPUT bReset starts the reset process.
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All reset calls are defined in the action A_Reset.

Requirements

Development environment Target platform Plc libraries to include
TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics Version >= 3.1.0.0
6.1.2.4.1 FB_Analysis

The entire analysis routine is defined in the FB Analysis. All configured networks with their modules and error
handling are created.

Syntax

Definition:

FUNCTION BLOCK FB Analysis
VAR INPUT
nConfigurationID: INT;
ipV[n] VirtualInputs: I V[n] Virtual Input Source;
END VAR
VAR OUTPUT
bError: BOOL;
ipTcResult: I TcMessage;
END VAR
VAR
[network FBs]
END_VAR

! Inputs

Name Type Description
nConfigurationID INT Configuration index
ipV[n]_Virtuallnputs |I_V[n]_Virtual_Input_Source Data for analysis from the specific data source

& QOutputs

Name Type Description

bError BOOL Becomes TRUE when an error situation occurs.

ipTcResult |_TcMessage Message interface of the TwinCAT 3 EventLogger,
which provides further information about the return
value.

oy Properties

Name Type Access Description

nContext DWORD Get Context index
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w Methods

Name Definition location Description

Call [» 95] Local Method for background communication with the
TwinCAT driver. The method must be called
cyclically.

Reset [P 95] Local Resets the entire analysis.

ResultStream [» 96] Local Optional: If a result stream needs to be created.

SetHMIValues [» 96] Local Method for filling the HMI structures

GetHMIValues [» 96] Local Method for setting the parameters from the HMI into
the analysis

Requirements

Development environment Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics

6.1.2.4.1.1 Call

Syntax

METHOD Call
VAR INPUT

ipVirtual Input_ Source:
END_ VAR

: BOOL

# Inputs

I V[n] Virtual Input Source;

Name Type

Description

ipVirtual_Input_Source |_V[n]_Virtual_Input_Sourc

e

Data for the analysis.

E- Return value

Name Type

Description

Call BOOL

6.1.2.4.1.2 Reset

Syntax

METHOD Reset :
VAR _IN OUT

stReset: ST AnalysisReset;
END VAR

BOOL

% Inputs

Name Type

Description

stReset ST_AnalysisReset

Structure to define which module or network is to be
reset.

E- Return value

Name Type

Description

Reset BOOL

Is TRUE when completed.
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6.1.2.4.1.3

Syntax

METHOD ResultStream :
VAR _INPUT

ipResults: I Results;

ResultStream

BOOL

END VAR
# Inputs

Name Type Description

ipResults |_Results Interface pointer to the FB results
E- Return value

Name Type Description

Call BOOL

6.1.2.4.1.4 SetHMIValues

Syntax

METHOD SetHMIValues
VAR INPUT

PHMI N[n] [Networkl]

: BOOL

: POINTER TO ST HMI N([n] [Networkl];

END_ VAR
# Inputs

Name Type Description
pHMI_N[n]_[Network1] POINTER TO Pointer to the global HMI structure

ST_HMI_N[n]_[Network1]

E- Return value

Name

Type

Description

SetHMIValues

BOOL

Is TRUE when completed

6.1.2.4.1.5

Syntax

METHOD GetHMIValues
VAR INPUT

PHMI N[n] [Networkl]

GetHMIValues

: BOOL

: POINTER TO ST HMI N[n] [Networkl];

END VAR
% Inputs

Name Type Description
pHMI_N[n]_[Network1] POINTER TO Pointer to the global HMI structure

ST_HMI_N[n]_[Network1]

E- Return value

Name

Type

Description

SetHMIValues

BOOL

Is TRUE when completed
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6.1.2.4.2 FB_Network
All modules are sorted in a specific network to achieve a better overview and structure of the configured
analysis.
Syntax
Definition:
FUNCTION BLOCK FB N[n] [Networkl]
VAR OUTPUT
bError: BOOL;
ipTcResult: I TcMessage;
END VAR
VAR
[module FBs]
END VAR
& QOutputs
Name Type Description
bError BOOL Becomes TRUE when an error situation occurs.
ipTcResult |_TcMessage Message interface of the TwinCAT 3 EventLogger,
which provides further information about the return
value.
‘w Methods
Name Definition location Description
Call [» 73] Local Method for background communication. The method
must be called cyclically.
Reset [P 73] Local Resetting the network with all submodules.
ValueMapping [» 98] Local Assignment of the input values to the various
module inputs.

Requirements

Development environment

Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics

6.1.2.4.2.1 Call

Syntax

METHOD Call
VAR _INPUT

pAnalysis:
END VAR

: BOOL

POINTER TO

# Inputs

FB Analysis;

Name

Type

Description

pAnalysis

FB_Analysis

Instance of the analysis FB.

E- Return value

Name

Type

Description

Call

BOOL

TF355x
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6.1.2.4.2.2 Reset

Syntax

METHOD Reset : BOOL
VAR
END_ VAR

E- Return value

Name Type

Description

Reset BOOL

Is TRUE when completed.

6.1.2.4.2.3 ValueMapping

Syntax

METHOD ValueMapping : BOOL
VAR INPUT

pAnalysis : POINTER TO FB Analysis;
END VAR

# Inputs
Name Type Description
pAnalysis FB_Analysis Instance of the analysis FB

E- Return value

Name Type Description
ValueMapping BOOL
6.1.2.4.3 FB_Module

The module FBs contain all inputs and outputs of the configured modules from the workbench configurator. It
is also possible to reconfigure the modules during runtime. To do this, simply change the parameter and then
start the reconfiguration process with a rising edge at INPUT bReconfigure.

Syntax

Definition:

FUNCTION BLOCK FB N[n] M[n] [Module]
VAR _INPUT
[module inputs]
END VAR
VAR INPUT PERSISTENT
[module persistent parameter inputs]
END VAR
VAR OUTPUT
bError: BOOL;
ipTcResult: I TcMessage;
[module outputs]
END VAR

# Inputs

Name Type

Description

Module inputs

Inputs of the selected module.
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& QOutputs

Name Type Description

bError BOOL Becomes TRUE when an error situation occurs.

ipTcResult |_TcMessage Message interface of the TwinCAT 3 EventLogger,
which provides further information about the return
value.

Module outputs Outputs of the selected module.

ey Properties

Name Type Access Description

nContext DWORD Get Context index

w Methods

Name Definition location Description

Call [» 99] Local Method for background communication. The method
must be called cyclically.

Reset [»_100] Local Resetting the module.

SetHMI [P 100] Local Sets the inputs/outputs to the global HMI structures.

GetHMI [»_100] Local Optional: Sets the inputs of the global HMI
structures to the inputs of the module

Requirements

Development environment Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics

6.1.2.4.3.1 Call

Syntax

METHOD Call

VAR INPUT
ipVirtual_ Input_ Source :
[ipValueMapping M2M : I ValueMapping M2M; ]

: BOOL

I V[n] Virtual Input Source;

END_VAR

# Inputs

Name Type Description

ipVirtual_Input_Source |_V[n]_Virtual_Input_Sourc|Data for the analysis
e

ipValueMapping_M2M |_ValueMapping_M2M

Optional: Necessary for mapping values between
modules

E- Return value

Name Type Description
Call BOOL
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6.1.2.4.3.2

Syntax

METHOD Reset :
VAR
END_ VAR

BOOL

E- Return value

Reset

Name

Type Description

Reset

BOOL Is TRUE when completed.

6.1.2.4.3.3

Syntax

METHOD SetHMI
VAR INPUT
nContent :
pContent :
PHMIReinit :
END VAR

: BOOL

DINT
PVOID
BOOL

VAR
pHMI C[n]_[Content]
END_ VAR

SetHMI

: POINTER TO ST HMI C[n] [Content];

# Inputs
Name Type Description
nContent DINT HMI Content Index
pContent PVOID Pointer to the HMI content structure
bHMIReinit BOOL Initialize the HMI content structure
& Return value
Name Type Description
SetHMI BOOL Is TRUE when completed
6.1.2.4.3.4 GetHMI
Syntax
METHOD GetHMI : BOOL
VAR INPUT
nContent : DINT
pContent : PVOID
END_VAR
VAR

pHMI C[n]_ [Content]
END VAR

: POINTER TO ST HMI C[n] [Content];

# Inputs

Name Type Description

nContent DINT HMI Content Index

pContent PVOID Pointer to the HMI content structure
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E- Return value

Name Type Description
GetHMI BOOL Is TRUE when completed
6.1.2.4.4 FB_InputSource

The FB DataSource manages the receipt of input values from the various sources. In the OUTPUT
declaration you will find all configured inputs.

Syntax

Definition:

FUNCTION BLOCK FB T[n] InputSource IMPLEMENTS I InputSource
VAR
END VAR

““ Interfaces

Type Description
|_InputSource Interface for communication with a data source
w Methods

Name Definition location Description

Call [» 101] Local Method for background communication with the
TwinCAT driver. The method must be called
cyclically.

GetData [P_102] Local Method to retrieve the data of the specified element.

NewDataAvailable [» 102] |Local Method to check if new data is available.

AddClient [» 103] Local Method for adding data Clients

ClientDone [» 103] Local Method to signal that the client has received all data.

& Properties

Name Type Access Description

bReadNewData BOOL Get

eDataState E_DataSourceSt |Get

ate

nDataHandle ULINT Get

nElements UDINT Get

nMaxOversamplingFactor [UDINT Get

Requirements

Development environment Target platform Plc libraries to include

TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics

6.1.2.4.4.1 Call

Syntax
METHOD Call : BOOL
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E- Return value

Name Type Description
Call BOOL
6.1.2.4.4.2 GetData
Syntax
METHOD GetData : BOOL
VAR INPUT
nElement : UDINT;
pInputs : PVOID;
nInputsSize : UDINT
END_ VAR
VAR OUTPUT
nTimestamp : ULINT;
nContext : DWORD;
END_ VAR
# Inputs
Name Type Description
nElement UDINT Element ID to obtain the specific sample
plnputs PVOID Pointer to the data structure
ninputsSize UDINT Size of the data structure
& Qutputs
Name Type Description
nTimestamp ULINT Timestamp data
nContext DWORD Data context
& Return value
Name Type Description
GetData BOOL Is TRUE if a new element is selected
6.1.2.4.4.3 NewDataAvailable
Syntax
METHOD NewDataAvailable : BOOL
VAR INPUT
nLastDataHandle : ULINT;
END VAR
# Inputs
Name Type Description
nLastDataHandle ULINT Handle of the last fetched data packet
E- Return value
Name Type Description
NewDataAvailable BOOL Is TRUE if new data is available

102

Version: 1.2.1

TF355x



BECKHOFF

Configuration

6.1.2.4.44

Syntax

METHOD AddClient :

VAR OUTPUT
nClientID
END VAR

E- Qutputs

AddClient

BOOL

: DWORD;

Name

Type

Description

nClientID

LWORD

Client-ID

6.1.2.4.4.5

Syntax

METHOD ClientDone :

VAR OUTPUT
nClientID
END VAR

& QOutputs

ClientDone

BOOL

: DWORD;

Name

Type

Description

nClientID

LWORD

Client-ID

6.1.2.4.5

FB_VirtuallnputSource

The FB VirtuallnputSource abstracts the InputSources for the different analysis configurations. The virtual
inputs configured in the Analytics Workbench are set here.

Syntax

Definition:

FUNCTION_BLOCK FB _V[n]_ C[n] VirtualInputSource IMPLEMENTS I VirtualInputSource,
I V[n] VirtualInputSource

VAR
END_ VAR

““ Interfaces

Type

Description

|_VirtuallnputSource

Interface for communication with a data source

|_V[n]_VirtuallnputSource

Interface that provides all defined virtual inputs

‘w Methods
Name Definition location Description
SourceSync [ 104] Local Method for synchronizing multiple FB instances
NextData [» 104] Local Method to accept the next data set
Done [»_104] Local Method of signaling that the entire data packet has

been processed.
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= Properties

Name Type Access Description

bEndOfData BOOL Get Signals the end of the data packet

dtTimestamp DCTIMESTRUC |Get Timestamp of the currently accepted data set
T

nDataHandle ULINT Get Data handle

nContext DWORD Get Data context

tTimestamp ULINT Get Timestamp of the currently received data set

Requirements

Development environment Target platform Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics

6.1.2.4.5.1 SourceSync

Syntax

METHOD SourceSync : BOOL

6.1.2.4.5.2 NextData

Syntax

METHOD NextData :
VAR INPUT

nMaxOversampling
END VAR

BOOL

: UDINT;

# Inputs

Name Type

Description

UDINT

nMaxOversampling

Specifies the maximum oversampling value

E- Return value

Name Type

Description

NextData BOOL

Is TRUE if a new element is selected

6.1.2.4.5.3 Done

Syntax

METHOD Done :
VAR _INPUT
END VAR

BOOL

6.1.2.4.6 FB_Results

If analysis results need to be saved or streamed, the FB Results manages this and streams the selected
variables to the message broker or saves the data to the Analytics binary file.

Syntax

Definition:

104
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FUNCTION BLOCK FB Results

VAR OUTPUT
nTimestamp: ULINT;
stResults: ST Results;
END VAR
E- Qutputs
Name Type Description
nTimestamp ULINT Associated timestamp of the result structure data
stResults ST_Results Result structure that contains all elements of the
result stream.
= Properties
Name Type Access Description
blnitialized BOOL Get Indicates whether the function block has been
properly initialized
nMaxSamples INT Get Maximum number of buffered results
nResultCount INT Get Current number of buffered results

i Methods
Name Definition location Description
Call [»_105] Local Method for background communication. The method
must be called cyclically.
AddResult [» 105] Local Add a sample to the result stream
SendResults [» 106] Local Sends all buffered samples of the result stream
Release [»_106] Local Close stream or file of the result stream

Requirements

Development environment Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics

6.1.2.4.6.1 Call

Syntax

METHOD Call
VAR
END VAR

: BOOL

E- Return value

Name Type

Description

Call BOOL

6.1.2.4.6.2 AddResult

Syntax

METHOD AddResult :
VAR INPUT
tTimestamp: ULINT;
stSample: ST Results;
END_ VAR

BOOL

TF355x
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% Inputs

Name Type Description

tTimestamp ULINT Timestamp of the sample

stSample ST _Results Sample structure

E- Return value

Name Type Description
AddResult BOOL

6.1.2.4.6.3 SendResults

Syntax

METHOD SendResults : BOOL

VAR

END_VAR

E- Return value

Name Type Description
SendResults BOOL

6.1.2.4.6.4 Release

Syntax

METHOD Release : BOOL

VAR

END_VAR

E- Return value

Name Type Description
Release BOOL

6.1.2.4.7 MAIN_Analytics

In the MAIN_Analytics program, the InputSource FBs are called, the reset function is managed and, if
necessary, the values are mapped with the HMI dashboard. The program is assigned to a separate task.

Syntax

Definition:

PROGRAM MAIN Analytics
VAR
END VAR

Requirements

Development environment

Target platform

Plc libraries to include

TwinCAT v3.1.4024.0

PC or CX (x64, x86)

Tc3_Analytics
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6.1.2.4.8 MAIN_Analytics_C[n]

The FB Analysis is called in the program MAIN_Analytics_C[n]. The program is assigned to the separate
task.

It is also possible to reset single modules, whole networks or all defined networks with only one rising flag.
First, select the component to be reset. Then a rising edge at INPUT bReset starts the reset process.

All reset calls are defined in the action A_Reset.
The handling of the "InputSources" is done in the action A_InputSources.

The mapping of the HMI values is done in the action A_MapToHMI.

Syntax

Definition:

PROGRAM MAIN Analytics C[n]
VAR INPUT
stReset: ST AnalysisReset;
END VAR
VAR OUTPUT
bError: BOOL;
ipTcResult: I TcMessage;
nAnalysisResultsTimestamp: ULINT;
stAnalysisResults: ST Results;
END VAR

Requirements

Development environment Target platform Plc libraries to include

TwinCAT v3.1.4024.0 PC or CX (x64, x86) Tc3_Analytics

6.2 HMI One-Click Dashboard

It is possible to automatically generate an HMI dashboard with HMI Controls for all modules and parameters
configured in the TwinCAT Analytics Workbench Configurator. The HMI Dashboard is based on the TwinCAT
HMI and visualizes the PLC data from the runtime deployment [» 43].

d The automatically generated One-Click Dashboard is only available with the new HMI version 1.12.

An Analytics Runtime license is required in order to use the Analytics HMI Controls.

BECKHOFF

31.2% | (8

v' After configuring your Analytics Workbench project, an HMI Control can be selected for each algorithm.

1. Open the Properties window of the module and select an HMI Control from the dropdown list. You can
change the display text for the title in the HMI dashboard (display text). You can also choose whether the
control should be docked to the start page (Dock on Desktop). In the Solution Explorer all the controls
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to be generated are stored under the Manage dashboard structure and content in Analytics project
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/][ 0Erors ]| 4 OWernings [ @ Messages | Gl | uid + eliense

Target Browser |UagiRy Output

HMI Control
HMI Control

2. After completion of the configuration, click the Deploy Analytics Runtime command in the context
menu. The Deploy Wizard starts and it is possible to set up the entire required configuration step by step

for use.

= You can configure your HMI Dashboard on the HMI Dashboard tab.

. Activate the Generate HMI Dashboard checkbox. It is also possible to create only one HMI project

without a PLC. Furthermore, you can also assign an HMI Project Name to the dashboard and set a
Dashboard Title as well as the Desktop Height and Desktop Width in order to generate a tailor-made

dashboard that suits your needs. The remaining configurations are explained in Dashboard Configuration

[»_142].

Codegeneration:

o

Latest Version ("Version 2.1")

Solution  TwinCAT PLC Target  Results  HMI Dashboard | Visyal Studio  Summary

~

HMI generation Settings

Generate HM| Dashboard [ Create only HMI Project (no PLC)

HMI Project Name: [AnalyticsHMIProject | I
Dashboard Options

Dashboard Title: |HMI Dashboard |

Desktop Height: Desktop Width:

Create Startpage Show cument time
Dashboard Styles

Dashboard Layout: Dashboard Sorting:

Dock Left Space Saving
Bl EE [HH =
p| | — N y| A v
Cancel Back Next
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= As usual, the last tab shows you all the settings you have made for the generation.
4. Now you can start the generation process by clicking Deploy.

= The HMI generation begins immediately after runtime deployment (if selected). Each step for generating
the HMI dashboard is also displayed in the overview window during the generation process.

Deploy Analytics Runtime
~—
@ €3 0Emore 1 OWaming @ 2 Messages ™

TwinCAT PLC code generation
Creates a new TwinCAT PLC project with all FBs and other needed components.
ﬁ 0 Emors 1 0 Waming 'ﬂ' 142 Messages

TwinCAT HMI Dashboard generation

Creates a new TwinCAT HMI project with all selected HMI Contrals.
ﬂ 0 Emors ! 1 Wamings 'ﬂ' 32 Messages
Image path: A

CATwinCAT W Functions ' TE3S00-Analytics-Workbench®
HMIImagesCtd_Images'16x 16 MinMaxAva png

[2021-05-18 10:34:07] Create control: MapControl for AlyLeafletMapCid, Image
path:
CATwinCAT W Functions' TE3500-Anahtics-Workbench®
HMIImages*Ctd_Images.16x 16 Mapcontral png

[2021-05-18 10:34:07] Create cantral: Timer far Curent Time, Image path:
CATwinCATWFunctions \ TE3500-Analytics-Waorkbench®,
HMIImages Ctd_Images* 16164 Timer png
lﬂl [2021-05-18 10:34:07] Checking project...

1 [2021-0518 10:34:07]  The EventLogger cannot be imported automatically.
Please install the package manually.

lﬂl [2021-05-18 10:34:07] ©Open HMI Dashboard in Browser... W
W
Bring to Fromt Save to File Close
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= The dashboard opens automatically in your default browser.

BECKHOFF .z, Analytics Dashboard

HMI Dashboard

21 > MNetworkl

Min Max Avg HMI
N 33 Jon 230 11 3047
Man L]
o ;
Wiert -]

o

]
B
6.2.1 Manage dashboard structure and content in Analytics project

An Analytics project has a configuration of HMI contents (pages) and HMI controls (display elements) that
are created during dashboard generation. This configuration can be viewed and changed via the Dashboard
node in the Solution Explorer. You can rename the contents and controls at any time, move them to other
contents via drag & drop, copy them (Ctrl-C, Ctrl-V) or delete them. A control can also be edited by double-
clicking on it.
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Solution Explorer
@E-|o-5 k=

Search Solution Explorer (Ctrl+ Q) P~

fa] Solution "TwinCAT Measurement Project’ (1 project)
4 TwinCAT Measurement Project
P E Analytics Project
F Metwork
o Min Max Avg 1Ch
[l Threshold String Classifier 1Ch
o E_Dashbﬂ-ard
4 [ Metwork
Min Max fvg 1Ch

3 ‘ Inputs

Each Analytics module has existing control mappings, which can be selected via the window Properties
(you can also create/edit these yourself via "Create new Mapping Template" or via the Use customized and
own controls [»_120] (point 2)). Once a control is selected for a module, it is listed under the Dashboard

node.

Ex

. Bk
False

CTeAlyMinMaxAvg_1Ch
100

Min Max Avg 1Ch

Threshold Classifier 1Ch

Input. GVL_EnergieDaten... |v| EMPTY Level OK/ Warning 10

Level Warning / Alaim 30

62.145: Data/Building.F [10,00ms]
& GVL_EnergieDaten_F_ Halle_Verpackung.stMesswerte KL3403.F Verpackung_Beleuchy
2 TimeLine

Create new Mapping Template

You can create new content for the Dashboard and Content nodes by right-clicking.

Soluticn Explorer * 0 x
@8- o-5 @ L=
Search Solution Explorer (Ctrl+ ) P~

fa] Solution ‘TwinCAT Measurement Project’ (1 project)
Fi TwinCAT Measurerment Project
4 E Analytics Project
o Metwork
& Min Max &vg 1Ch
[l Threshold String Classifier 1Ch

Add 3 Mew Control

% Deploy Runtime 1 Mew Content

b ﬂ in| B4 5end Information Report...
! Copy Ctrl+C
gl Paste Crl+V
Rename
yF o

Properties Alt+Enter
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Likewise, you can add new controls by right-clicking on a Content node.

@E-|o-5 | K=

Solution Explorer * 1 X

Search Selution Explorer (Ctrl+a)
fa] Solution TwinCAT Measurement Project’ (1 project)
4 ﬁ TwinCAT Measurement Project
4 ﬂ Analytics Project
o ﬂ Metwork
& Min Max &vg 1Ch
[l Threshold String Classifier 1Ch
a4 Dashboard
ften
4 EIN Add ke Mew Control
) EL  Deploy Runtime 1 Mew Content
I i Input 7 Send Information Report...
H Copy Cirl+-C
|':t| Paste Ctrl+W
X Remove Del
Rename
M Properties Alt+Enter

This opens the Analytics Dashboard Wizard. This wizard guides you step-by-step through the configuration

for adding a control.

® Analytics Dashboard Wizard

1 Familiarize yourself with the wizard by adding a control (select a control from the Properties window
of the module). You can then look up the entire configuration in the wizard by double-clicking on the

control. There you can follow the individual configuration steps.

Analytics Dashboard Wizard

Select a control. All available controls are listed on the left. By default, only controls that are not algorithm-
specific are listed. All controls can be made available by unchecking the Show only default Controls

checkbox.
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1. Select Single Value to display a single value in the dashboard. Click the Next button to continue.

ﬂ Analytics Dashboard Wizard

Control Selection
Select a Control

@ | Binary State Width: Single Value
© | Data Table 150 px
¥ Multi Value Control Height: 8
= Sankey Chart 150 px
Single Value L:u(-‘u.:;“::l_-l Vb 24 29
| Thermometer

Preview of Control Properties &~
4 Analytics

Value

Unmit

Show Last Event

Last Event

Show Only Unit

Show Title

@ Show only default Controls

|—)Next
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2. You can now link data from one module (1-Module), several modules (N-Modules) or from virtual inputs
(Virtual Inputs). For this example, select 1-Module.

[l Analytics Dashboard Wizard hd
Control Selection . . R
Mapping Type Choose your Mapping intention
1-Module N-Modules Virtual Inputs
Map data from a single Map data from multiple Map data from virtual
Madule to your Control Modules to your Control inputs to your Control
| < Back | ? |
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3. All modules from the Analytics project are listed. Select the module from which you want to display the
data. A preview of the selected module is available on the right.

[l Analytics Dashboard Wizard hd

Control Selection

F———— Select a Module

Module Selection
4 & Analytics Praoject
4 B8 Network
¥ Min Max Avg 1Ch
H Threshold String Classifier 1Ch

Preview of Module Properties &~
4 Input
Input
4 Results (Qutput)
Min
Max
Avg
Time Min
Time Max
4 Config

Persistent Results

|(— Back m |—) Next
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4. Here the first control property is linked to a module variable. To do this, select the Value to be displayed
with the variable Max.

ﬁ Analytics Dashboard Wizard

Control Selection
e Select the Control Property and the Module Data to map
Module Selection
Select Mapping 8 Single Value ar o CTcAlyMinMaxAvg_1Ch k), A
4 Analytics 4 Input
Value Input
Unit 4 Results (Output)
Show Last Event Min
Last Event Max
Show Only Unit Avg
Show Title Time Min
Time Max
| chﬁg
Persistent Results

D Enable invalid mappings (not recommended)
D Set default value

| < Back m

| Y9 Reset
|—)Next
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5. This overview page lists all existing links.

Add another link with Add.

ﬂ Analytics Dashboard Wizard

TF355x

Control Selection ) }
Mapping Type Mapping Overview
Module Selection
Select Mapping Single Value CTcAlyMinMaxAvg1Ch
g Control Property Data + Add
Value Max E]
Control Title: [Min Max Avg 1Ch
| < Back | ? | |\/ Create
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6. Select Unit and check Set default value to assign a static value. A text field opens on the right; enter °C.

[l Analytics Dashboard Wizard hd

Control Selection
Mapping Type Select the Control Property and the Module Data to map
Module Selection T
Select Mapping 8 Single Value o Default Value:
Select Mapping o B

Value

Unit

Show Last Event

Last Event

Show Only Unit

Show Title

D Enable invalid mappings (not recommended) | \Ij Reset

@ Set default value

|(— Back m |—> Next
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7. Change the title of the control to Max Temperature and add the control mapping via Create.

Control Selection
Mapping Type
Module Selection
Select Mapping
Select Mapping
Mapping Overview

ﬂ Analytics Dashboard Wizard

Mapping Overview
Single Value CTcAlyMinMaxAvg1Ch
Control Property Data
Value Max E] + Add
Unit °C =)

Control Title: Max Temperature

| < Back m |\/ Create

8. The Max Temperature control that was created appears in the Dashboard node. Right-click >
Rename to rename the content.

Solution Explorer
@E- -5 a| k=

Search Solution Explorer (Ctrl+ )

* I

fa] Solution 'TwinCAT Measurement Project’ (1 project)
4 E TwinCAT Measurement Project
4 E Analytics Project
4 28 Metwork
& Min Max Avg 1Ch
B Threshold String Classifier 1Ch

4 Dashboard
wy Cutors 7o

8 Max Temnperature
4 B Metwork
Min Max Avg 1Ch
Thresheld String Classifier 1Ch

[+ i Inputs

Version: 1.2.1
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= After a successful HMI and PLC generation, you can open the previously created My Custom Page via
the navigation. There you can see the manually created control.

BECKHOFF .= Analytics Dashboard

My Custom Page  Network

2 > MyCustom Page

30095703 29fb-099e-€013-017D54677bb0

6.2.2 Use customized and own controls

HMI Control Mapping Wizard

The HMI Control Mapping wizard enables the following:

1. Adding your own controls.

2. Mapping controls to module classes or changing existing mappings.

3. Mapping controls to module instances or virtual inputs (Analytics project must be open)

Open the wizard via the tab TwinCAT > Analytics > HMI Control Mapping.

éj TwinCAT Measurement Project - TcXaeShell
File Edit View Project Build Debug | TwinCAT | TwinCATHMI  TwinSAFE PLC  Team  Scope Tools  Window  Help
IR RN ] E Windows v |- p Attach.. - | 2 it
o Build 402415 (Loaded) * - | & Software Protection... B |
o . File Handlin r
WE-|o-5a| ks ’
EtherCAT Devices r
Search Selution Explorer (Ctrl+d) E
- - - TcProjectCompare
] Solution TwinCAT Measurement Project’ (1 pr
4 ﬁTwinCATMeasurementProject Target Browser b
4 ﬂAnaIy‘ticsProject Analytics 3 Analytics Messages v
-
4 |38 Network 1 _ 3 About TwinCAT %2 New Empty Network
[l Threshold String Classifier 1Ch o .
Dashboard 5= Deploy Runtime
[ d Inputs 3 Storage Provider Recorder
T HMI Control Mapping

o
1 Additional help is offered via the question mark ? in the wizard.
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1. Adding your own Controls

The TwinCAT 3 HMI allows you to create your own HMI Framework controls and export them as a NuGet
package.

1. To assign your own framework controls to the Analytics modules, click Import HMI Controls

ﬁi Analytics HMI Control Manager bt

Mapping Starting Point . 1
— Choose the starting point

Import Mapping Template HMI Dashboard
HMI Controls Configurator

m— —
v
—

EL_

Import your awn HMI Create a Control to Configure the
Framewaork Controls. Module(s) Mapping Dashboard of your
Template which can be Analytics Project.
used in any Analytics
Project.

TF355x Version: 1.2.1 121



Configuration

BECKHOFF

2. Select the NuGet package via Browse.

ﬂ HMI Control Mapping Wizard

Mapping Starting Point

Import your existing controls

Select the nuget package with your HMI framework controls:

CATwinCAT\Functions\TE2000-HMI-Engineering\References
\SchirmerControls.1.0.0.nupkg

Browse

Your controls (2) have been imported successfully. Please configure them in

the next steps (just a few things like the default size).

122
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3. Next, choose a name, size and image for your control. Then click Next and for the last control click
Create.

ﬂ HMI Control Mapping Wizard

Mapping Starting Point
Import Control Package
Profile Production Control Options

Temperature Monitor

Name: Width: Height:
Profile Production 470 @ 470 @

Select control image (optional):
C:\Bilder\Zeichnung-Profil.png | & BFOWSEI

Image preview:

|(— Back m |—) Next

= You will automatically be redirected so that you can create a mapping between your controls and
Analytics modules.

2. a) Mapping of controls to modules (further to 1.)

o
1 Under 2. b) this step is explained in more detail using "Binary State" control.
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1. Now select your control.

a HMI Control Mapping Wizard
Mapping Starting Point

4 Custom Controls
! Profile Production
D_| Temperature Monitor
4 Analytics Controls
| Average Chart
= Bandwidth Classifier
@ | Binary State
_-_,. Comparisons
| Curve Sketcher
“— Data Table
“=| Edge Counter On Off
2 | Event Timing
~ | Histogram
| Integrator
- Moving Interval Counter
@ Multi State
® | Pie Chart

< Back | [?

Select a Control

Width: \
470 px

Height:
470 px

Preview of Control Properties
4 Schirmer

Title

Profile bars

Profile seals

Screws

Message

Message Okay

Message Warning

Message Alarm

Bl

124

Version: 1.2.1

TF355x



BEGKHOFF Configuration

2. Now select the module to which you want to assign the control.

[ HMI Contral Mapping Wizard hd
Mapping Starting Point
Control Selection
Moshuln Solection Select a Module
& MinMaxAvginterval_1Ch
% MovingAvg_1Ch
£ MovinglntervalCounter 1Ch
F ProductivityDiagnosis_3Ch
Productivitylnterval_1Ch
@ TimeClock_1Ch
I} Timer_1Ch
() TimingAnalysis 1Ch Preview of Module Properties «~
4 (Classification 4 Input
[l BandwidthClassificator_ 1Ch Input
Bl BandwidthClassificator_3Ch 4 Results (Qutput)
¥ CurveSketcher_1Ch Output String
m Histogram_1Ch Last Event
[l] SectionTimer_1Ch 4 Config
[1] StateHistogram_1Ch Level 1/2
[l ThresholdClassificator_1Ch Level 2 /3
[l ThresholdStringClassificator_1Ch String Level 1
Ctrimnen Lmernd B

A - o . -
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3. Select Continue with Mapping.

ﬂ Analytics HMI Control Manager hd
Mapping Starting Point I .
b gy Choose if you want to select an additional Module
Module Selection
Additional Module?
Select second Continue with
Analytics Module Mapping
L4
K
Select an additional Continue with the mapping
Analytics Module to map for the selections
data from multiple Modules
to a HMI Control.
|(— Back
TF355x
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4. In the next steps, connect the control inputs to the module data.

[ HMI Contral Mapping Wizard hd
Mapping Starting Point
Control Selection
Module Selection Select the Control Property and the Module Data to map
Additional Module?
SelssiliRgin 11t Profile Production ThresholdStringClassificat... 3, .-
4 Schirmer 4 Input
Title Input
Profile bars 4 Results (Output)
Profile seals Output String
Screws Last Event
Message 4 Config
Message Okay Level 1/2
Message Warning Level 2 /3
Message Alarm String Level 1
String Level 2
String Level 3

D Enable invalid mappings (not recommended) | \Ij Reset
D Set default value
|(—Back !|?| |—)Next
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5. Last, click Create to add the mapping to the Analytics workbench.

[ HMI Contral Mapping Wizard hd
Mapping Starting Point
Control Selection
Module Selection Mapping Overview
Additional Module?
Select Mapping . B} ) :
. Profile Production ThresholdStringClassificator
Select Mapping
Select Mapping Control Property Data | + Add
Select Mapping Message Output String =
Mapping Overview  Message Okay String Level 1 =
Message Warning String Level 2 EJ
Message Alarm String Level 3 B

Mapping Name: |Proﬁ|e Praduction

T
g
o)
i
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6. You can now close the wizard and the mapping will automatically be available for the module. Select it
and generate your dashboard.

[@ WwinCAT Measurement Project - TcXaeshell X & | QuickLaunch (Ctrl+Q) Pl- B x
File Edit View Project Buld Debug TwinCAT TWnCATHMI TwinSAFE PLC Team Scope Tool  Window  Help
5 |@®~ -z H X a9 - | Debug +| TwinCATCET(ARMVT) = b Attach.. = 5 Analytics FRArREsE s O S ARE
¢ Build 4024.10 (Loaded) - | - | | | - | | | | -
Solution Explor Properties - 1x
@& s -8 }-E Network &GVl creAlyThresholdStringClassificator_1Ch Function - Properties
Search Solution Explorer (Ctrl+) p- I‘x‘* |
137 Solution TwinCAT Messurement Project’ (1 project) B Appearance
4 [l TwinCAT Measurement Project = Show Opticnal Inputs False
4 (@] Analytics Project estomiCeniplBhopry 0 G V] o um
4 a8 Network Input Variables fSine... || -17,012 String Level 1 Okay LastEvent  Empty Displaytext Custom Control Mapping
B Custom Control Mapging Level 172 = OutpUtS... Ermpry DocOnDesktop Faise
> [l nputs Generate GVL Tue
String Level 2 Warning 8
GiobalVaricbleType ControlSpecific
Level2/3 20 HMI Control Profile Production <
String Level 3 Alorm & Misc T
Comment I
DisplayColor T ——
Neme
Title
& Network K Ix
Include Prefile Production
NetworkiD
E Parameter e
-
tel1/2 @
Level2/3 20
Negate Enable Execution FALSE
Negate Input FALSE
Negate Reset FALSE
String Level 1 Olay
String Level 2 Warning
String Level 3 Alarm
a pic
Stream Results False

BECKHOFF Analytics Dashboard

Network

&) > Network

Profile Production

530 dbz—== ===

= The dashboard is ready.

2.b) Mapping controls to modules (without own controls)

Analogous to 2.a), this section describes how to perform a mapping between a control and a module. An
existing Analytics Control is used as an example. You can try this example directly.
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1. To do this, select the item Mapping Template.

ﬂ Analytics HMI Control Manager hd
Mapping Starting Point . 1
Choose the starting point
Import Mapping Template HMI Dashboard
HMI Controls Configurator
’
3
Import your own HMI Create a Control to Configure the
Framewaork Controls. Module(s) Mapping Dashboard of your
Template which can be Analytics Project.
used in any Analytics
Project.
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2. Select a control. The properties of the control are displayed on the right. It also shows how big the control
will be on the dashboard.

[ HMI Contral Mapping Wizard hd
Mapping Starting Point
Control Selection

Select a Control

4 Custom Controls Width: Binary State
i Profile Production 150 px
[0 Temperature Monitor Height.
4 Analytics Controls 150 pX
“| Average Chart
= Bandwidth Classifier
_. Binacy State Preview of Control Properties
+ | Comparisons
ki It
Curve Sketcher A
 Data Table State
s Titl
= Edge Counter On Off -
ShowTitl
7 Event Timing i
: FontsizeTitle
Histogram
Color Gradient
Integrator
ShowReset
Moving Interval Counter R
4
® | Multi State Colus
® Pie OffColor
Lg TN gl F

|(— Back m |—) Next
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3. Select the module from which you want to display the data. The inputs, outputs and parameters are
displayed as a preview, which can then be linked to the properties of the selected control.
Modules that have already been mapped are underlined. These mappings can also be edited.

[@ HMI Contral Mapping Wizard bt
Mapping Starting Point
Control Selection

Module Selection Select a Module
Additional Module?

4 Base

F ContinuousPieceCounter_1Ch

F EdgeCounter 1Ch
EdgeCounterOnOff 1Ch
EdgeCounterOnOff 2Ch
€D EventTimingAnalysis_1Ch

Preview of Module Properties «~
2 EventTimingAnalysis 2Ch

4 Input
I IntervalPieceCounter_1Ch o
Input
<, LifecycleAnalysis_1Ch i
03 Lifetian tysis_1Ch 4 Results (Qutput)
Is On

¥ MinMaxAvg_1Ch

C t Int |
 MinMaxAvginterval 1Ch urrent Interva

On Mi
% MovingAvg 1Ch —
On M
F MovingintervalCounter_1Ch el
=l . On Avg
% ProductivityDiagnosis_3Ch
On Total

% Productivitylnterval_1Ch

MEE BB

|(— Back m |—) Next
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4. In the future, a control will be able to display data from different modules. Since this is not currently

possible, select Continue with Mapping.

ﬂ Analytics HMI Control Manager

Control Selection
Module Selection
Additional Module?

Select second
Analytics Module

Select an additional
Analytics Module to map
data from multiple Modules
to a HMI Cantrol.

|(— Back

Mapping Starting Point I .
Choose if you want to select an additional Module

Continue with
Mapping

e
=
]

Ceontinue with the mapping
for the selections

TF355x Version: 1.2.1
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5. Next, select a control property to be mapped. All impossible variables that cannot be assigned due to
their data type are grayed out. All others can be mapped.
Now select the module variable you want to map with the control property.

[@ HMI Contral Mapping Wizard bt

Mapping Starting Point
Control Selection

Module Selection Select the Control Property and the Module Data to map
Additional Module?
Selechibwpinn @ Binary State €7y EventTimingAnalysis_1Ch g3, . -
4 Analytics 4 Input
State Input
Title 4 Results (Output)
ShowTitle I1s On
FontsizeTitle Current Interval
Color Gradient On Min
ShowReset On Max
4 Colors On Avg
OffColor On Total
OnColor Off Min
FontColor Off Max
ControlColorDark Off Avg
ControlColorMiddle Off Total
ControlColorLight Count On

D Enable invalid mappings (not recommended) | \I_‘) Reset
D Set default value
|(—Back |?| |—)Next

6. Likewise, you can check the Set default value checkbox to assign a default value to the control. This
can be used, for example, to change default colors or to set Boolean values such as "ShowTitle" to
"False" if no title is to be displayed in the Analytics control.
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In this example, the "OnColor" is changed. Based on the data type, a specific selection option is
provided.

ps

ﬂ HMI Control Mapping Wizard

Mapping Starting Point

Control Selection
Module Selection Select the Control Property and the Module Data to map
Additional Module?
Select Mapping a Binary State Default Value:
Select Mapping
4 Analytics
State A al R N
Title 255 *ﬂ 73 *i‘
ShowTitle G 222 A B 137 £
FontsizeTitle kd kj

Color Gradient
ShowReset

4 Colors
OffColor
OnColor
FontColor
ControlColorDark
ControlColorMiddle
ControlColorLight

D Enable invalid mappings (not recommended) \I_‘) Reset

|(— Back m —> Next

(%)
m
il
[~
m
=
o
E
=
§
£
m
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7. As far as you do not want to add any more entries via Add, you can complete the mapping via Create. It
is recommended to assign a meaningful mapping name.

[ HMI Contral Mapping Wizard hd
Mapping Starting Point
Control Selection
Module Selection Mapping Overview
Additional Module?
e o Binary State EventTimingAnalysis1Ch
Mappiog v Contrs Proprty = [ a4 )
Add
State Is On E] +
Mapping Name: |Binﬂr¥5hté Exampld
¢ Back [|? v/ Create
Version: 1.2.1 TF355x
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8. You can close the wizard and the mapping will automatically be available for the module. Select it and

generate your dashboard.

[@ winCAT Measurement Project - TekacShell

|8~ -2

Build 402410 (Loaded) = = |

Solution Explor

4 [l TwinCAT Measurement Project
4[] Analytics Project
4 a8 Network
€ Mapping Example

b [l inputs

BECKHOFF

File Edit View Project Build Debug TwinCAT TWinCATHMI TwinSAFE PLC  Tesm Scope Tools Window  Help

Flnaa

-~ b Attach.. - B4 Analytics

10,58 MB' received (2,03 MB/s)

Network =1
Mapping Example [
VariablesfSine... || -17,018 ThresholdEdgeOn -~ & |1 CountOn 2
Thieshold Edge OFf ¥ [1 Is On Er
OnAvg  00:00:00:969
OnTotal  ROO01938
OnMin  00:00:00:969
OnMax 030000969
OffAvg  00:00:01:031
Off Total  0:00:02:401
OffMin  00:00:01:031
OffMax  00:00:01:031
Currentl... (30000339

Analytics Dashboard

Y & Quick Launch (Ctrl+Q) Pl o o x
LoD BKARE
| -
Properties T ax
fat i is_1Ch Function - Properties
]2 |2
E Appearance
Show Optional Inputs False
& HMI
Displaytext Mapping Example
DocOnDesktop False
Generate GUL Tiue
T [«
Binary State Example <
PLz Binary State ~
Comment
DisplayColor
Name
Title
B Network
Include Binary State Example
NetworkiD
Bl Parameter
Negate - A
Negate Input FALSE
Negate Reset FALSE
Operator Edge Off LessThan
Operator Edge On GreaterThanOrEqualTo
Threshold Edge Off 1
Threshold Edge On 1
B PIC
Persistent Results False
Stream Resuits False

Network

) > Network

= The dashboard is ready.

Mapping Example

3. Mapping of controls to module instances

In addition to mapping controls to module classes, the module instances of a project can also be directly
linked to controls. This is possible via the Manage dashboard structure and content in Analytics project

[»_110] as well as via the wizard.

TF355x

Version: 1.2.1
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1. At the beginning of the wizard, click HMI Dashboard Configurator.

ﬂ Analytics HMI Control Manager

Mapping Starting Point
Dashboard Configurator

Choose the starting point

Import Mapping Template HMI Dashboard
HMI Controls Configurator
’
3

Import your own HMI Create a Control to Configure the

Framewaork Controls. Module(s) Mapping Dashboard of your
Template which can be Analytics Project.
used in any Analytics
Project.

(Shex |
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2. There you have several choices.

&j Analytics HMI Control Manager hd

Mapping Starting Point

e Dashboard Configurator

L Dashboard QOverview

P 1. Dashboard Cverview of your Control-Mappings
u D D 2. Edit of Control-Mappings
3. Remove of Control-Mappings
. —

Create Control-Mapping

2. Inputs 3. From Template 4. From Scratch
L
V ' x
Map Inputs to a HMI Control Add Control to your Add Control to you
Dashboard - using a Dashboard - start from
template, scratch.

|(— Back

1. Overview and editing options for all controls
o This function is also available by double-clicking a control in the Solution Explorer.
2. Adding a control that displays your input data

o This function is also possible via the Manage dashboard structure and content in Analytics project
[»_1101.
3. Adding a control that displays module data (selection via a template)

o This function can also be set for an individual module via the Properties window. This is the only
way to display data from several modules.

> You can see directly which data from the template are linked and can adjust them directly.
4. Adding a control that displays data from modules (fully manual)

o This function is also possible via the Manage dashboard structure and content in Analytics project

[»_110].

For the individual points you have to follow the steps of the wizard. The steps are the same or very similar to
section "2. Mapping of controls to modules".

6.2.3 Configure user management and access rights

Users and user groups can be generated individually via the user management. Access rights to contents
and controls can be defined for user groups.

d Note that user management and access rights are only transferred to the HMI project from

Dashboard version 2.0.
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6.2.3.1 Definition in the Analytics Project

Defined users, user groups and access rights are automatically transferred to the HMI project during code
generation. Changes to users and access rights can be made in the web browser after generation.

6.2.3.1.1 User management

m TwinCAT Measurement Project61 - TcXaeShell

File  Edit View Project Build Debug TwinCAT TwinCATHMI TwinSAFE PLC Team Scope Tools Window Help
C-0|B-U-AWP|XTE|2 - | Debyg - TwinCAT CE7 (ARMV7)  ~ D Attach... - [ 2 FllE et
Build 4024.22 (Loaded) ~ = | 3 g | |

Solution Explorer ARl Dashboard + X

@E-|o-a|p=]

User Management

Search Solution Explorer (Ctrl+u P~ User Groups:
%] Solution TwinCAT Measurement Project61’ (1 project) Username Third User Administrators
4 TwinCAT Measurement Project61 N " [] Users
4 |@ Analytics Project asswor hidd [] Guests
4 38 Network [] Custom user group

Language: lish "
F Edge Counter 1Ch Englisl

F Edge Counter 1Ch (1)
¥* Min Max Avg 1Ch

¥ Min Max Avg 1Ch (1) Create User Delete User | [ ] Advanced

%X Math Operation

%I Math Operation (1) Groupname
B [ icad Default Access | Editor v
4 [ Network

)
Edge Counter 1Ch Delete Group

¥ Edge Counter 1Ch (1)
mfﬂ xax :Vg :g: m Username Groups Language

n Max
s Mlath Oper‘a’?’on First User Administrators English
{l

Math Operation (1) Second user Users, Custom user group English

4\l nputs

Users (outlined in red) can be created under the Analytics project dashboard node. For a new user, a
username and password must be set, as well as a language. In addition, it is necessary to assign one or
more user groups to the user, which gives the user the access rights of the respective group(s).
By default, there are the following user groups:

* Administrators

* Users

* Guests

For a more precise classification, additional user groups can be created (outlined in green). For this purpose,
a name and the access authorization must be entered.
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. .

6.2.3.1.2 Configure access rights
nent Projects - TcXaeShell - T @ | Quick Launch (Ctr+Q) Pa B x

Project Build Debug TWinCAT TwinCATHMI TWinSAFE PIC Team Scope Iools Window Help
E - PRI - @ | Debug ~ | TWinCAT CE7 (ARMV7) = B Attach... = »2 cRrREE O & )
Ml Properties vax
e e Manngement Network AnaytcsHMiContentNode - Propertes -
- » a9 u CHg %

7 Solution TwinG;

rement Project6" (1 project) Usemame ] Administrators 5 Access Permissions.
] Users Editor Administrators, Users
Password ] Guests

No Access empty
4 [ Network ] Custom user group Guests, Custom user group [~
Language: " 5
F £dge Counter 1Ch 9009 Engish 5 common (07 Adminisrators
o Min Max Avg 1Ch Title 0 users
B Misc 7] Guests
Create User | | Delete User | (] Advanced onten (2 custom user group

Groupname

Default Access | viewer

4 @ rous Greate Group| [Delete Group
52 Vinual Mappings
i sources Usemame Groups Language
fistUser nglsh
Second user < grow nglsn

Groups with view permission

Solution Explorer [RS8

Access rights can be configured for objects below the dashboard node (contents and controls). Access
permissions (outlined in red) can be set for each user group.

The following access rights are available:

+ Editor: Access to the object is permitted, and changes (such as layout adjustments for content objects)
can also be made.

» Viewer: Access to the object allowed - but no changes can be made.
* No Access: No access allowed to the object and the objects subordinate to it in the Solution Explorer.

o
1 Access rights for content objects can be subsequently adjusted via the web browser.

6.2.3.2 Customize users and access rights in the web browser
(

Note that the menu control and the configuration of users and access rights are only available from
Dashboard version 2.0.
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Configure user

2 _systemAdministrator

The menu control can be used to make changes to the users and access rights. To do this, please click on
your username (at the top of the menu).

BECKHOFF .%%- Analytics Dashboard

Network

&) > Network

Min Max Avg 1Ch (1) Math Operation (1) Math Operation

Min: 08, Feb 2023 14:24.08 — 5000
Max. 08. Feb 202315:21:24 -

Min 000 —a
Max 5.00 -
5.00
A oD "
S [ ]

Value 032 Hello _SystemAdministrator

Switch user

Edit user properties
0.32
000 User mana gement

Min Max Avg 1Ch User permission configurator

Min: 08. Feb 2023 1521:24
Max:08. Feb 2023152124 Close

Min 5
Max 5
Avg

Value

The following options are available via the popup (outlined in red):
« Switch user: Change of the logged in user
« Edit user properties: Change the properties of the own user
» User management: Create new users, remove existing users and set user properties
» User permission configurator: Configuring the access rights of user groups to content objects

o
Note that when creating new users, individually configured layouts of the creating user are taken
over.

6.2.4 Dashboard Configuration

HMI Dashboard tab

The HMI Dashboard tab contains all the configurations for the dashboard.
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Codegeneration: Latest Version ("Version 2.1')
Soldion  TwinCAT PLC Target  Resuts| HMI Dashboard  Visual Sudo  Summary
HMI generation Settings

2] Generate HMI Dashboar este orly HHl Project (no
[ Generate HMI Dashboard O Cresteonly HMIProject (no PLC) L ion

HMI Project Name:

Dashboard Options

Dashboard Tie [FW DoshboardonsCiok Dasboard ]

Show current time:

Desktop Height: Desktop Width

Create Starpage:

Dashboard Styles
Dashboard Layous:

Wihot Dock

W .

Dashboard Theme: Shiny <

Select Color:

Color Gradient

Cortrol Ste: Round

Languages

Geman Chinese Belgian Swedish
Engish Halian Finnish Brai
s
Pubiish to HMI Server
or Paseward
Vakdete Comecin | €
Configuration

HMI generation Settings

[BnalticsHMIProjectOneCick Dasboard | Latest (Version20)

Generate HMI Dashboard

Enables the generation of the HMI Dashboard, if enabled. This
automatically activates/deactivates the checkboxes Create
Bootproject and Activate PLC Runtime on the TwinCAT PLC
Target tab.

Create only HMI Project (No PLC)

Creates only one HMI project and not a PLC project, if enabled.

HMI Project Name

Name of the TwinCAT HMI project.

Dashboard version

Selection of the dashboard version.

Dashboard Options

Dashboard Title

Title of the HMI Dashboard, which is displayed in the dashboard
header.

Desktop Height

Height of the target screen in pixels.

Desktop Width

Width of the target screen in pixels.

Create Startpage

Creates a start page for the dashboard that displays a map with all
machine locations. The location data is adopted from the machine
management data.

Show current time

Creates a clock in the dashboard header that shows the current local
time.

Dashboard Styles

TF355x
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Dashboard Layout Defines the layout of the dashboard. Dock requires the "Dock"
property of a module to be TRUE.

Dock Left: fixed left column
Dock Right: fixed right column
Without Dock: no fixed column

Dashboard Sorting Defines the sorting of the dashboard.

Space Saving: arranges the controls without free space.

Control Type: arranges the controls by Control type.

Control Size: arranges the controls by size from large to small.
Filled: arranges the controls so that the entire screen is filled.
Network Groups: groups the controls by network and summarizes
them on a screen. Grouping begins at the defined level (0 = All, 1 =
First Level...)

Dashboard Theme Defines the topic of the HMI dashboard, affects controls and
backgrounds:

Light: bright skin, especially for day mode.
Shiny: similar to the bright skin, color gradient in the controls.
Dark: dark skin, especially for night mode.

Select Color Defines the color of the dashboard header with color gradient, if
enabled.
Control Style Defines the style of the controls:

Round: the controls have rounded corners.
Flat: the controls have angular corners.

Change default background image |If enabled, a customer-specific background image can be set for the
HMI Dashboard. If nothing is defined, the default image is used.

Use Logo If enabled, a logo is added to the dashboard header. A customer-
specific image can be defined for the logo.
Use custom Map Icon If enabled, a customer-specific map icon can be defined for the map

on the start page. If nothing is defined, the default icon is used.

Languages

Languages Enables the enabled language for the language change in the HMI
Dashboard. (Only for standard text)

HMI Server

Publish to TwinCAT HMI Server Publishes the dashboard to a TwinCAT HMI server, if enabled.

Address Enter the IP address or host name of the TwinCAT HMI server.

Port Enter the port of the TwinCAT HMI Server (by default 1010 without
encryption and 1020 with encryption).

User Enter the user name.

Password Enter the password. (The administrator password must be set on the
server via the configuration page).

Validate Connection Press the button to validate your server connection.
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Windows firewall from the remote PC.

B TeHmisry x o+

<« C @ 127.00.1:1010/Config/TcHmiSrvZContent=CATEGORY_WEBSERVER

TcHmiSrv  ADS  TcHmiEventlogger  TcHmilua  TcHmisglitelogger  TcHmiUserManagement  Client

General  Advanced  Securiy  Symbols  Webserver

TcHmiSrv

Running as service with name TcHmiProject Diagnostics

Accepted sockets 57

Active sessions® 3

> O hitps//0.00.0:1020

> © http/0.00.0:1010

+ Add

In order to publish to a remote HMI server, the HMI port and IP of the development computer must
be shared in the HMI server. Also an inbound rule with the HMI ports must be set up in the

@ Windows Defender Fiewall with Advanced Securty

Visual Studio tab

On the Visual Studio tab you can select which version of Visual Studio® or TwinCAT XAE shell is to be
used to generate PLC and HMI. In addition, it is possible to generate HMI and PLC in two different solutions.

Nen na -
Leploy Analytics Runtime

Codegeneration: | Latest Version ("Version 2.1") ~

Solution  TwinCAT PLC Target Resuts  HMI Dashboard Visual Studio  Summary

Keep Visual Studio open

Target VS Version:
Visual Studio 2015 v

Create HMIin anather Visual Studio
Visual Studio 2017 R

MNext

Keep Visual Studio open

Keeps Visual Studio® open after the generation, if checked.

Target VS Version

The target Visual Studio® version for PLC and HMI.

Create HMI in another Visual Studio

If enabled, the HMI is generated into a second solution. A different
Visual Studio® version can be selected.

Requirement: TwinCAT or TwinCAT HMI must be installed in the selected Visual Studio® version.

Click Next to display the Summary tab, then click Deploy to start generating the dashboard.
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Impressions
Topics

BECKHOFF Analytics Dashboard

Network1

@ Network1

BECKHOFF  .i5vs Analytics Dashboard

Network]
@ > Networkl b

BECKHOFF  :°.. Analytics Dashboard

Network1

& > Networkl B 9

Styles

Min Max Avg HMI 9

= 24. —H 2020 07:40:26
B 24. —H 2020 07:40:27

=i -5
7N 5 5
e 0

=]
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Min Max Avg HMI
B 24.—H 2020 07:41:14
B 24. —H 2020 07:41:15
=0 -5
EX 5
igE 0
=]
Heat Admission
500
375
250
125
< 30 [30..35) [36..40) [40. 48] [45. 50) == 50
T1 mT2 W12
Views for mobile devices
= 2w =
& > Shift Overview
Current shift production
31.2% | (8
2968 Elapsed
6532 Remaining
Working time of curre; shift
35.0% | (M
02:48:02 Elapsed
05:11:57 Remaining
Early shift Late shift
Last Event: Last Event:
21. Aug 2019 14:00:00 22. Aug 2019 00:00:00
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& > Shift Overview

Current shift Average production per shift

Min: 20, Aug 2019 140000
Max: 21, Aug 2018 140000

Min 7216.00
Max 9523,00
Avg 9318.33 SERRIDT

vawe  so2100 9021 8119
ok
Value
9523
Lastaim
12 Aug 2019 1400:00
Lot Viming
16 Aug 2019 150000
721600
Current shift production Early shift
2968 Elapsed
6532 Remaining LastEvent
21 Aug 2019 140000
Working time of current shift Late shift
35.0% | (8 9511
02:48:02 Elapsed
05:11:57 Remaining ast Evert
22 Aug 2019 00:00:00

Map on customer-specific dashboard

SCHIRMER

Profile Processing Technology =

Shift Overview  Quantity Today ~ Overall Productivity

Production
[+ |« | | 9 Europe
@ Asia
@ North America
> @ South America

Q Australia

9 0 ¢ |

(o} Leste 1 Opensreetiap
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Historical data and machine switching

BECKHOFF Analytics Dashboard
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BECKHOFF .=z,

Analytics Dashboard

6.2.5 Modifying a generated dashboard in HMI engineering

TwinCAT 3 HMI project
The result of dashboard generation is a complete TwinCAT 3 HMI project. Therefore, all options offered by
TwinCAT 3 HMI Engineering can be used and included.

4 Anal]rtit;iHMIPrﬂ-jectl}ne{lickl}asboard

Server

[

b Properties

b LY References

b &l Imports

b %3 Themes

I Ml CodeBehind
Ml Content
Bl Fonts

b Ml Images

i Bl Localization
(al Desktop.view
% packages.config

IT tsconfig.tpljson

1 Note that many dashboard customizations can also be made in the web browser at runtime.

6.2.6 Configuration of the dashboard at runtime in the web browser

At runtime, different configurations can be made in the web browser:
» Create individual user-specific layouts
+ Manage users (see Configuring user management and access rights)
« Customize access rights to contents (see Configuring user management and access rights)
» Changing control properties in the browser
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» Customize parameters
* Changing global dashboard options

o
1 Note that not all configuration options are available with Dashboard version 1.0.

6.2.6.1 Customizing layouts with the Interactive function

With the interactive function, controls can be arranged within a content in a user-specific way. The
customized layout is stored centrally in the HMI server extension "TcHmiAnalytics".

d Note that layout editing is available only from Dashboard version 2.0. In addition, the layout can
only be edited if the user has the necessary access rights.
Edit mode

Editing a layout is done in a special editing mode. The editing mode can be called via the menu control.
Alternatively, the edit mode can also be started with the key combination "CTRL" + "E".

BECKHOFF .%% Analytics Dashboard
Network & —systemadministrator
T
Save. m Event Viewer

Min Max Avg 1Ch Min Max Avg 1Ch (1) Math Operation (1) Math Operation

Wi 08.Feb 2023151328 Wi 08.Feb 2023 1424 08 e Y Reser % setings

Max: 08, Feb 2023 15:13.28 Max: 08 Feb 2023 15:13:26 =] 7 1 2

Min 500 Min 000 —am 2 EX

M: 5.00 M: 5.00

i -000 1 250 X g 8 e

Value 405 Value 412

H

°
=

500 080 Ay Value

BECKHOFF .o

Network
&) > Network &) (B [ (2] [ |
Min MaxAvg 1Ch Min Max Avg 1Ch (1) Math Operation (1)~ Math Operation
Min: 08, Feb 2023 15:13.51 Min: 08, Feb 2023 14:24.08 - 5000
Max: 08. Feb 2023 15:1351 Max: 08 Feb 2023 15:13.50 = 4 36
Min -6.00 Min 000 Zam J/
Max 5.00 Max 5.00 =
Mg 000 2wy 280 & g 8 = @ |
Value Valve 236 =
Znw
236 250 [ Mo =
6 6 Zom
) ) N T G Y, T @) @

Edit layouts

The following options are available:

» Positioning: For positioning, a control must be clicked or pressed. Thus, it is released from its
anchorage and can be moved. The light blue frame indicates the new position within the layout. When
the control is released, it anchors itself in its new position.

» Scale: Using the arrow in the lower right corner of a control, its size can be changed.

» Hide controls: By using the visibility button (bottom right inside a control) it can be shown or hidden.
Hidden controls are displayed semi-transparently in edit mode.
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BECKHOFF >, Analytics Dashboard = 8
Network
) > Network |‘ﬁgﬁﬁﬁ’|
( Min Max Avg 1h (1) Mmourl‘lion('l) muw;m 2 B
Min Max Avg 1Ch Min: 08.Feb 2023 142408 —a
Max: 08. Feb 2023 15:15:00 -
Min: 08. Feb 2023 15:15:02 1 W - b — — — —|— = — — ==
™ 4.68
Max 5.00 2
Mir E 5.00 =
ax 3 8 8 Zam @ |
Ay } Vaue 368 368 = !
D
Value } 250 Mtk Maxiake =
! 6 6 =
o (S ) \wovee () Jwovee ©) @

Editing menu

In edit mode, different actions can be performed via an additional menu (outlined in red):
+ Save the layout (alternatively key combination "CTRL" + "S")
+ Saving the layout and exiting the editing mode (alternatively key combination "CTRL" + "Q")
» Reset the changes made (alternatively key combination "CTRL" + "R")
* Move controls upwards so that free lines are removed (alternatively key combination "CTRL" + "U")
* Undo last action (alternatively key combination "CTRL" + "Z")
* Repeat last action (alternatively key combination "CTRL" + "Y")

Save layouts

Customized layouts can be saved via the edit menu or via the menu control. A popup shows the result of the
save operation.

BECKHOFF .7 Analytics Dashboard = 8
Network
& > Network a) @) 9)ellal i~
Min Max Avg 1Ch Min Max Avg 1Ch (1) Math Operation (1) Math Operation :
Min: 08 Feb 2023 151706 Min: 08, Feb 2023 142408 — 5000
Max: 08 Feb 2023 15:17.06 Max; 08, Feb 2023 15:17.04 S
Min - Min 000 “am
Max Max 5.00 500 -
Avg “ Avg 250 - 8 8 s
» 432, - ™1

Value X Value 432 =

250 M von Mar b = =

6 6 “om
0.00
(G0 T (D) 5 agie &) @ @ |

i If an error occurs during saving, check in the server configuration whether the "TcHmiAnalytics"

extension is activated.

Mobile layout

For mobile devices, a user-specific mobile layout can additionally be generated. This is independent from the
normal layout and has only 2 columns. Editing and saving is done in the same way.
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6.2.6.2 Changing control properties in the browser

® Recommendation: make changes in the Analytics Workbench project

1 Usually, the changes made here can already be made in the Analytics Workbench before you
generate the dashboard (see Mapping Wizard or also Dashboard node). This has the advantage
that the changes are saved when the dashboard is generated again.

Each Analytics Control has selected properties that can be changed dynamically in the browser. This option
is available from Analytics version 3.4.3145.0 or with Control Package version 1.1.31. You can use it to
easily update the NuGet package for older HMI projects.

1. Open a generated HMI project and click on the title of a control where you want to change a property.
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2. There a menu opens where you can click on Edit Properties.

BECKHOFF ==, Analytics Dashboard

Network
2 > Network > Sensor02

State ~
 Edit Properties

3
Value
-1488
Lastalam:

Lastwarning:
10.Jan 2022 1428:32.

= Each control has different properties that can be customized. Here, for demonstration purposes, the
properties of the Traffic Light control are changed

3. Change the title and uncheck the bottom three selection boxes to display only the traffic light with the
changed title.

BECKHOFF 2%, Analytics Dashboard ientifer state x
Title [State -Machine |
Network Show Title

Fontsize Title [16 |
) > Network > Sensor02 Show Values (u}

Amount Decimals ~ [2 ]
Show LastWarning [
Show Last Alarm (m)

State - Machine 1

Show Milliseconds a

= The changes made are saved client-side (on the device where you open the dashboard) and are only

displayed there. In the future, storage will be performed via the HMI server, which means that changes
will be made globally on each device.

6.2.6.3 Changing parameters in the browser
Numerical parameters such as limit values can be changed dynamically in the dashboard. This is possible

with the Data Table Control. The values are persistently written back to the PLC there and are thus also
available after a restart.
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1. Open a generated HMI project and click on the title of the table control where you want to change a
parameter.

2. There a menu opens where you click on Change parameters. A module without parameters does not
have this menu item.

BECKHOFF .52, Analytics Dashboard

Network

) > Network > Sensor02

State ~
# Edit Properties
 Change parameters

29 Reset column size 10. Jan 2022

= The changeable fields change to an input field with a white background.
3. Change the values there and then click the save icon in the top right corner.

BECKHOFF =, Analytics Dashboard 9 [EA = Language

Network

2 > Network > Sensor02

State

10.Jan 2022
State 575 189 18.02 Ee
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= After saving the parameters, you will see a message in the upper right area of the dashboard. There you
will be told if the reconfiguration worked.

BECKHOFF 522, Analytics Dashboard ge

Network ;R W S

2 > Network > Sensor02

State

e 10. Jan 2022 | 10. Jan 2022
152323 | 152323

6.2.6.4 Customizing global dashboard options

On the Options page, general settings for the dashboard can be edited.
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BECKHOFF .:%- Analytics Dashboard

. OperatorA
MachineA %
. .I Layout B
(=) > Options ="
m Event Viewer
Layout
Select dashboard theme: Shiny E
= Logout
Select control style: Round
Show background image:

Networks.
Reset buttons for networks:
Controls

Reset buttons for controls:

Show control titles

Color gradient: - +

Preview:

42.0% | (9

42 Elapsed

58 Remaining
Layout
Select dashboard theme Change the dashboard theme between shiny, dark and light.
Select control style Change the control style between flat and round.
Show background image Displays the standard or customer-specific background image.
Networks
Reset buttons for networks Enables reset buttons for entire networks. Reset all controls within the

selected network.

Controls
Reset buttons for controls Enables reset buttons for controls. Reset a single control.
Show control titles Enables control titles for all controls.

6.2.7 Switching multiple machines in the HMI Dashboard

In TwinCAT Analytics you can use different data streams from several machines, which you can switch in an
analysis. This is possible both in the Analytics Workbench via the Virtual Input Source and in the fully
generated PLC and HMI. Both live and historical data can be used. For each data stream, you can add a

brief description and the location either in the Analytics Logger or in the Machine Administration [P 27].

Machine Administration page

If not already done in the Overview, set the metadata of your machine on the Analyse data [P 27] page. Open
the TwinCAT Target Browser (TwinCAT > Target Browser > Target Browser) and click the gear icon. Now
you can enter the location of your machine, a short description and the name of your machine. Note that
existing data in an Analytics project is not assigned this meta information, since the information is only
transferred from the Target Browser during drag and drop. In this case, you can delete the data stream and
recreate it.
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For each data stream you use in your Analytics configuration, the Runtime deployment [» 43] creates a map
entry. These map entries are used as input variables for the general map on the start page of your HMI
dashboard.

Target Browser - X
Tchnalytics  Tchnalytics File  TeScopeFile | Enter Filteri.
A [@ Machine Administration Page - o X
Y (Qle B
. @ 21762145 =
vl Production Verl Source Broker |Customer | SystemID. System Alias |omme | Position | Description | Topic
v ofl Production Hanover () 172.17.62.145
4 ofi Production Berlin {5} MISCHVERTEILER | TwinCAT Analytics Logger 172.17.62.145 3db05703-20fb-d0%e-eb13-017b5467Tbb0 | Production Verl True | Huelshorstweg 20, TestSi
55 Live Data TwinCAT Analytics Logger 172.17.62.145 3db05703-20fb-d0%e-eb13-017b5467Tbb0 | Production Verl True | Huelshorstweg 20, TestSi
< W Historical Data TwinCAT Analytics Storage Provider | 172.17.62.145 30b95703-28fb-d3%e-eb13-017b54677bb0 | Production Verl False | Huelshorstweg 20, 33 TestS
® AnalyticsFile (183D32AC-1884-00A0 TwinCAT lot Device 1721762145 2313¢550-7537-0617-827d~ R True, EK916]
® AnaylticsFile (08B7FIEF-C558-C2D7- TwinCAT Analytics Storage Provider | 172.17.62.145 53facObf-03fa-48ac-81e7-74f042cecbc2 | Production Berlin | False | FasanenstraBe 81, 10623 Berlin _Anal
@ AnaytticsFile (183D32AC-12A-00A0 TwinCAT Analytics Storage Provider | 172.17.62.145 10038F10-240a-273a-578b- 2b5aaT47c5e | Production Hanover | Trus | PodbiclskistraBe 342, 20655 Hannover Beckh opic
SRy i A  fogldhes TwinCAT Analytics Storage Provider | 172.17.62.145 16038f10-2403-2733-578b-2bSaa747c5e | Production Hanover | Trus | Pocbislskistralie 342, 30855 Hannover Beckh Topic Alias
. & EK. AnaylicsFile (FECDBACE BEa4-FTBE- TwinCAT Analytics Storage Provider | 172.17.62.145 3db95703-29fb-d9%-eb13-017b54677bb0 | Production Verl True Huelshorstweg 20, erl Beckhy Grou
TwinCAT Analytics Storage Provider | 172.17.62.145 3db95703-29fb-d9%-eb13-017b54677bb0 | Production Verl True Huelshorstweg 20, 33: Beckhg ping
v wfl TaccO72f-428f-8745-cTd4-a24eb4f33d%c - — [ Source
TwinCAT Analytics Storage Provider | 172.17.62.145 30595703-28fb-d3%-eb13-017b54677bb0 | Production Verl | True Beckhl [ Customer
TwinCAT Analytics Storage Provider | 172.17.62.145 30595703-28fb-d3%e-eb13-017b54677bb0 | Production Verl | True Beckh| [ SystemiD
TwinCAT Analytics Storage Provider | 172.17.62.145 30b95703-29fb-d09¢-eb13-017b54677bb0 | Production Verl True Beckhy é{z‘fﬁf Alias
TwinCAT Analytics Storage Provider | 172.17.62.145 3db95703-29fb-d9%-eb13-017b54677bb0 | Production Verl True Beckhy [] Cnline
TwinCAT Analytics Storage Provider | 172.17.62.145 3db95703-29fb-d99e-eb13-017b54677bb0 | Production Verl True | Huelshorstweg 20, 33 Beckh| [ Position
TwinCAT Analytics Storage Provider | 172.17.62.145 3d095703-29f>-090e-eb13-017654677bb0 | Production Verl | True | Huelshorstweg 20, 33 Beckh E fj;f["“"“"
TwinCAT Analytics Storage Provider | 172.17.62.145 30b95703-28fb-d3%e-eb13-017b54677bb0 | Production Verl | True | Huelshorstweg 20, 33 Beckh| [ Topic Alios
TwinCAT Analytics Storage Provider | 172.17.62.145 3db95703-29fb-d9%e-€b13-017b54677bb0 | Production Verl | True | Huelshorstweg 20, 33 Beckhi
TwinCAT Analytics Storage Provider | 172.17.62.145 3db95703-20fb-d99e-<b13-017b54677bb0 | Production Verl | True | Huelshorstweg 20, 32 Beckh
TwinCAT Analytics Storage Provider | 172.17.62.145 3db95703-29fb-d9%-eb13-017b54677bb0 | Production Verl True Huelshorstweg 20, Beckhd
TwinCAT Analytics Storage Provider | 172.17.62.145 53faeObf-03fa-48ac-81e7-74f042eechc2 Production Berlin True FasanenstraBe &1, 10623 Berlin Beckhy
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In the Analyse data [P_27] the data streams are listed under Sources. These are created by using data from
various sources from the TwinCAT Target Browser. These sources are listed in the Virtual Input Source. It is
possible to switch between the sources. Check that all individual inputs are linked and that none is set to
Empty by clicking each source once (which corresponds to a switch in the workbench). You can then
generate an HMI with PLC.
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Deploy Wizard

In Runtime deployment [»_43], any number of configurations can be created at Input Source, which can be
switched in the HMI. This makes it possible in the analysis HMI to analyze and switch live as well as
historical data from possibly different machines. Each of the listed configurations can be analyzed in parallel.
A configuration always has as many Virtual Input Sources as are configured in the Analytics Workbench.
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After a successful HMI and PLC generation, the names, positions, and descriptions of the input sources are
entered into the global variable list of the PLC. If something is not right or you want to change a value
afterwards, you can do this directly in the PLC.

[@ AnalyticsSolutions73 - TeXaeShell (Administrator) ¥ & | QuickLaunch (Ctri+Q) Pl- B x
File Edt View Project Buld Debug TwinCAT TwinCATHMI TwinSAFE PLC Team Scope Tools Window Help
|82 % - | Release ~ | TwinCAT RT (x64) ~ P Google Chrome ~ | 50 Analytics cmerREsze D,

|
[\ @] & anayticproject -/ <Loaal> - = AnalysipLC - -a
nalticsHMI = X

 Build 4024.10 (Loaded) - < | i | & i i |

o Verl', nst =1,
sStreanSystemID:= STRING_TO_GUID('3dbss

J/resst

BN1_OverviewTemperature Reset: BOOL;
BNI_MI_Helperforslss_Reset: BOOL;

es: ST_EMI N2_ProducedBicces;

0..2] OF ST_AMI MapTten := [(sl
(sltane
(siiane

q ) € File not found: C:\Users\L trols. 1 2 \TeHi trols he AnalyticsHMIPro.. AnalyticsHMIPro... 2

Map with machines

If you selected to create a start page, the Map Control will be created on the homepage of your HMI
Dashboard. The map shows all machine locations and lists the names of the machines (system alias) in the
legend. The legend can be opened and closed using the arrow on the right. The icon color indicates the
current machine status: green = OK, yellow = Warning, red = Alarm.
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BECKHOFF .5o%, Analytics Dashboard 5% 3¢ [ = Sprache

Overview Temperature  Produced Pieces

5]

Lealct | © OpenStresthiap contributors © GARTO,
Production Berlin

You can zoom in on a single icon by double-clicking it and zoom out to an overview of all machines using the
icons on the left. It is also possible to click on an icon on the map. The corresponding legend entry is
automatically highlighted. This also works the other way around, i.e. when you click on a legend entry, the
corresponding icon is automatically highlighted.

BECKHOFF .52v, Analytics Dashboard w% 9 [ = Sprache

Overview Temperature ~ Produced Pieces

S Production Berlin

9 Productio Verl

&

Westphalia, 33415,

9 Production Hanover

Leaflet | © OpenSiresthap contrbutors © CARTO

Productio Verl

Switching machine data

In addition to the map with the individual machine configurations, the analyses for the individual
configurations can be switched. In the PLC all analyses run in separate tasks, which means that all analysis
data is available at the same time. In the generated HMI, the various machines can be switched over in a
specially developed control. The control can be opened and closed via the icon highlighted in the image
below (black arrow).
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The configurations that were previously shown on the map with the locations can be selected in the control.
A configuration can consist of live and historical data, whereby only historical data is configured for the
Production Berlin. Historical data can be analyzed equivalently as in Working with Historical Data in the
HMI.

When clicking on another machine, this configuration is only displayed in the control. To activate, click
Activate Configuration.
The control is explained below.

The currently active configuration.
Button to activate the selected configuration.
Selection window to minimize (and automatically activate the selected configuration).

Reloading the record list. This allows data recorded subsequently to be dynamically loaded and
analyzed in the dashboard.

Selection of the start and end times via a slider.

Selection of the start and end date via a selection window with calendar.
Resetting the start and end times.

Starting the analysis of the selected Input Source.

Cancel the analysis of the selected Input Source.

Starting the entire analysis

Cancel the entire analysis

o~

SO0 NG

_
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The slider is ideal for quick tests and approximate setting of the start and end times. For an exact setting
down to the millisecond, click on the text field. This opens a selection window with calendar for selecting the
date and setting the exact time.

an Time
mmmﬂm
s-|a u‘;;:

:

13

20

27

As soon as you click the button Start, the analysis is triggered with all input sources in the PLC. A loading
symbol appears for the first time until the analysis starts. It turns green when the first data appears. Likewise,
a marker shows the current time of the historical analysis in the slider. The process speed depends on the
bandwidth, the number of data and the recorded cycle time. It is possible to analyze several historical
recordings at the same time by simply switching machines. Internally, all analyses continue in parallel. This
makes it easy to switch between analyses in the dashboard.
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The button Minimize in the upper right corner hides the selection of configurations and records. This allows
you to work with the records from the input sources and view the data at the same time. You can hide the
window completely by clicking the blue icon at the top. Only the configuration name is always in the bottom
right corner of the dashboard.
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6.2.8 Integration of a language switch

In the Deploy wizard configuration window, up to 8 languages can be selected for language switching in the
HMI area.

o

Codegeneration: | Latest Version ("Version 3.0)

Solution  TwinCAT PLC Target Resutts HMI Dashboard  Visual Studic  Summary

~
m ||
{ & . 4
[} ||
B |
Control Distance: L ~ [] Change default Background Image
Dashboard Theme: Shiry w
lUse Logo
Header Color: | Color Gradient
|C:'\TwinCAT\FUndinns\TESE{H}Anah'tics-Workbe
Control Style: Round w
[ Use custom Map lcon
Control Gradient: '
Languages
Geman [ Chinese [ Dutch [ Swedish
English [] kalian [] Finnish [] Brazilian
W

Cancel Back Mest

d If you use the user administration, the languages of the created users are already selected. These
1 cannot be deselected.
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The texts in the supplied Analytics Controls and all other texts can be switched automatically. Only your
network and module names have to be translated, if you want them to be included in language switching. In
the following screenshot, the main affected names are marked in the Solution Explorer.
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In the generated TwinCAT HMI Engineering project this is easily possible, since the translation entries are
already prepared. The texts for the respective languages are stored in the Localization files. The names of
your networks and modules are automatically entered there and only have to be translated. To do this, open
all the files of the languages for which you need a translation. The following screenshot lists the entries that
need to be translated for German. The number of entries to be processed varies depending on the
complexity of the Analytics project.
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o Key
HistoricStop
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AnalysisPLC - |
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Farbgradient:

&7 | Quick Launch (Ctrl+Q) P - B x

Search localized keys and values £-

A Add to Source Control +

Once completed, you can open the dashboard by clicking the Google Chrome button (or the name of your
default browser). Simply reloading in the browser is not sufficient, because the project has to be rebuilt
internally. In the following image the texts which are now also switched with the language switch are

highlighted.
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The language can be changed via the flag in the upper right corner.

BECKHOFF .:2%- Analytics Dashboard = 8
Please select your language: Close X
™ German = English (US) @ Chinese (CN) i1 Italian

11 Belgian 4 Finnish &= Swedish @ Portugese

@ Beckhoff Automation

(2]

o
1 The language can be set and saved user-specifically from Dashboard version 2.0.

6.3 Analytics Reporting

24/7 reporting is also possible in Analytics Runtime. The TwinCAT Analytics Workbench Configurator can be
used to configure the Reporting modules provided for this purpose (see 24/7 Reporting). The Reporting
Collectors collect the data and send it to the Reporting Server. The Reporting Triggers trigger the creation of
a report in the Reporting Server.
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PLC function blocks are also generated for the Reporting modules via Runtime deployment [P 43]. This PLC
code can then be downloaded to a TwinCAT Analytics Runtime.

In order for the Reporting Server to be available on the TwinCAT Analytics Runtime system, the
Measurement Setup must be executed on this system. After successful setup, the Reporting Sever is started
as a Windows service.

Provided that the TwinCAT Analytics Runtime is on the same system, the parameter for the AmsNetld in the
constructor of the PLC function blocks can be left empty. If this is not the case, an Ads connection must be
established between the two systems and the AmsNetld of the system with the Reporting Server must be
entered in the constructor of the PLC function blocks.
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7 Appendix

7.1 FAQ - frequently asked questions and answers

In this section frequently asked questions are answered in order to make your work with TwinCAT Analytics
Runtime easier. If you have further questions, please contact our support team support@beckhoff.com.

It is possible to extend the number of connected HMI clients on the Analytics Runtime device? [P _167]

?It is possible to extend the number of connected HMI clients on the Analytics Runtime device?

Yes. Four HMI Clients are already included in the Analytics Runtime. But it is a standard TwinCAT system.
So you can book additional licenses like TF2030 Client Pack 10 or TF2040 Client Pack 25.
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