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1 Introduction

1 Introduction

1.1 About document

This document contains the information necessary to get started with CODESYS V3.5. It is intended for
beginners without significant experience with programmable PLCs. The document presents only basic
information with an emphasis on simplicity and clarity of presentation. The introduction to the CODESYS
V3.5 environment is based on akYtec PLCs, but the main part of the document is universal and can be
used to learn to work with any PLC programmable in this environment. It is also considered that the
reader may not have a PLC at all, so the execution of an application on a virtual PLC installed together
with CODESYS is discussed separately.

The document corresponds to the CODESYS V3.5 SP17 Patch 3 version.

Currently (2025) akYtec manufactures the following lines of PLCs programmable in CODESYS
Vv3.5.17.30:

1 PLC210-XX
1 SPC210

1.2 About CODESYS V3.5

CODESYS V3.5 is an application development environment for programmable PLCs developed by Ger-
man company CODESYS Group. PLCs from more than 500 manufacturers including the modern line of
akYtec PLCs can be programmed in this environment. CODESYS provides IEC 61131-3 programming
language editors, visualization editor, configurators for industrial communication protocols, debugging
tools and other components. The software is distributed free of charge. Installation package can be down-
loaded here:

CODESYS 3.5.17.30 IDE 64-Bit

CODESYS 3.5.17.30 IDE 32-Bit

1.3 About CODESYS versions

CODESYS V3.5 is the successor of the CoDeSys V2.3 environment, support for which has been termi-
nated in 2019.

The transition from the V2.3 platform to the V3.0 platform began in 2005. The V3.5 version was released
in 2011, the development and support of which continues until now. A major update to the environment,
called service pack (SP), is released once a year. Between service pack releases, several patches with
bug fixes are issued. Therefore, the full version designation looks as follows:

V3.5 SP17 Patch 3
where

1 V3.57 platform version
1 SP177 service pack number
1 Patch 37 patch number

The environment version is written often in a short form: 3.5.17.30. The short form is used not only for the
environment version, but also for its components: plug-ins, libraries, etc.

A specific PLC cannot be programmed in any version of CODESYS, only the version specified by the
PLC manufacturer must be used. The firmware version of the PLC can be viewed in the Web Configura-
tor. The firmware version of an SPC210 is also shown on the device display if the CODESY'S user appli-
cation has not yet been downloaded to the device.
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2 Software installation

2 Software installation

2.1 CODESYS installation

To install CODESYS, run the downloaded .exe file.

m NOTE

1 CODESYS requires an Internet connection for installation, as additional software is down-
loaded during installation to ensure the full performance of the environment.

Disable your antivirus software before installing CODESYS.

Supported operating systems: Windows 8 / 10/ 11.

Windows 7 is no longer supported by V3.5 SP17 Patch 3.

To install CODESYS under Linux, read this article.

= =4 =4 =4

In the opened window (Fig. 2.1.1), click the Install button to install CODESYS Installer, a utility required
to install the target file package (sect. 2.2).

CODESYS 3.5.17.30 - InstallShield Wizard

oy CODESYS 3.5.17.30 requires the following items to be installed an your computer. Click
Install to begin installing these requirements,

Status  Reguirement
Pending CODESYS Installer

Install Cancel

Fig. 2.1.1 CODESYS Installer installation

In the next window (Fig 2.1.2), click the Next button.
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2 Software installation

ﬁ CODESYS 3.5.17.30 - InstallShield Wizard
Welcome to the InstallShield Wizard for
CODESYS 3.5.17.20

The InstallShield(R) Wizard will install CODESYS 3.5.17.30 an
your computer, To continue, dick Next.

CODESYS

WARMING: This program is protected by copyright law and
international treaties,

Fig. 2.1.2 Welcome window

In the next window (Fig 2.1.3), read the text of the license agreement, select | accept the terms in the
license agreement and click Next.

ﬁl CODESYS 3.5.17.30 - InstallShield Wizard *
License Agreement .
Flease read the following license agreement carefully. CODESYS

License Agreement
for the usage of a CODESYS Software or CODESYS

Software Package

General Terms of License (End User License
Agreement) for the supplied Software. Please read
this Software User Agreement carefully before using
the supplied Software. Downloading or installation of

B R T L R el

(®) I accept the terms in the license agreement Print

)1 do not accept the terms in the license agreement .
Open Source Licenses

Installshield

<o cares

Fig. 2.1.3 License agreement window

In the next window (Fig 2.1.4), read the information about the major changes in the new version, select |
have read the information, and click Next.
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2

Software installation

‘ﬁ CODESYS 3.5.17.30 - InstallShield Wizard *
Very important information
Flease read the following information carefully. CODESYS
COMPATIBILITY_INFORMATION ~

CDS5-79202 CLOME - CmpRetain: support shared memaory for retain storage
[[GENERAL]J]

Retains can now be stored in a shared memory.

If you use a SHM, you have to specify the type and the size of this memory. A
name can optionally be specified if it should be other than the default name
“RetainMemaory”™

Example: -

(®) I have read the information Print
()1 have not read the information yet

Installshield

Fig. 2.1.4 Information about the major changes in the new version

In the next window (Fig 2.1.5), select the directory where CODESY'S will be installed, and click Next.

[i]

NOTE
If you want to use different CODESYS versions on your PC, each version must be installed in a
separate directory.

ﬁ CODESYS 3.5.17.30 - InstallShield Wizard *
Destination Folder
Click Mext to install to this folder, or dick Change to install to a different folder. CODESYS
Install CODESYS 3.5.17.30 to:
C:\Program Files (x85)\35 CODESYS 3.5.17.3
Installshield
< Back Mext = Cancel

Fig. 2.1.5 Installation directory selection

In the next window (Fig 2.1.6), select a setup type and click Next.

It is recommended to select Complete type to install all available plug-ins.
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2 Software installation

‘ﬁ CODESYS 3.5.17.30 - InstallShield Wizard *
Setup Type '
Choose the setup type that best suits your needs. CODESYS

Flease select a setup type.

(®) Complete
i All program features will be installed. (Requires the most disk
space.)

Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

Installshield

Fig. 2.1.6 Installation type selection

In the next window (Fig 2.1.7), click Install to start the installation.

ﬁl CODESYS 3.5.17.30 - InstallShield Wizard *
Ready to Install the Program .
The wizard is ready to begin installation. CODESYS

Click Install to begin the installation.

If you want to review ar change any of your installation settings, dick Badk. Click Cancel to
exit the wizard.

Installshield

Fig. 2.1.7 Installation start

The installation process takes from 10 minutes to one hour depending on the characteristics of your PC.
When the installation is successfully completed, the following window appears:

akYtec GmbH - Vahrenwalder Str. 269 A - 30179 Hannover - Germany - Tel.: +49 (0) 511 16 59 672 -0 - www.akytec.de



2 Software installation

ﬁ CODESYS 3.5.17.30 - InstallShield Wizard

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed CODESYS
3.5.17.30, Click Finish to exit the wizard.

CODESYS

Fig. 2.1.8 Installation completion

Click Finish to close the window.

2.2 Installation of targets and other packages

Many manufacturers use CODESYS to program their PLCs. Since different PLCs have different hardware
and software resources, CODESYS must "know" about them to select a suitable compiler, show the sup-

ported and hide unsupported functions, etc. A target file that contains all information about hardware and
software resources of the device is an integral part of the CODESYS project. E.g., without a target file it is
impossible to establish connection to the PLC and download a user application.

Target files for all akYtec PLCs are distributed as a single package file (*.package) that can be down-
loaded here. Alternatively, you can download the required version of the target package for your PLC via
the Web Configurator.

The firmware version of your PLC determines both the version of CODESYS used to program it and the
version of the target package.

The versioning of the target package corresponds to the CODESYS versioning, e.g., the target package
version 3.5.17.34 is currently used for PLCs programmed in CODESYS 3.5.17.30. The last digit (4) is the
ordinal number of the package, i.e., the next package version will be 3.5.17.35.

In the examples we will use the akYtec target files, so it is necessary to install the akYtec target package.

Starting with CODESY'S V3.5 SP17, the packages are installed using the CODESYS Installer utility. The
utility can be launched via Windows Start menu (CODESYS > CODESYS Installer) or from the
CODESYS interface menu (Tools > CODESYS Installer).
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2 Software installation

CODESYS - ] X

Jools | Window Help

‘| @ CODESYS Installer...

n @

le Edit View
Be &

q

Project  Build Debug
o o X BB X M J‘»'. ﬂA

Online

[

a7
| |

Library Repository...

Device Repository...

Visual Element Repository

Visualization Style Repository...

License Repository...

OPC UA Information Model Repository...
License Manager...

Peille @B B

Device License Reader...
Customize...

Options...
Import and Export Options...

Scripting »
Edge Gateway >

52 Devices | [) POUs

[E Messages - Total 0 error(s), 0 warning(s), 0 message(sﬂ Miscellaneous »

Lastbuild: ©@ 0 ® 0 e

Project user: (nobody)

Fig. 2.2.1 Calling CODESYS Installer via CODESYS menu

If the CODESYS Installer utility is launched from the Start menu, the list of environments installed on this
PC will be displayed (Fig. 2.2.2). An environment is a specific version of CODESY'S with a specific set of
plug-ins of specific versions. You can create a new environment directly in CODESYS Installer using the
Add Installation button. For example, if you already have a CODESYS V3.5 SP17 Patch 3 environment
installed, you can create another environment with the same CODESYS version and update its plugins to
the latest available versions to test their functionality. In this case, you will still have the previously in-
stalled "stable" environment with the versions of plug-ins included in the "clean" CODESYS V3.5 SP17
Patch 3 installation package, and these two environments will not affect each other.

Select the environment in which you are going to install the target package and click the Change button.

If you run CODESYS Installer from CODESYS interface (Fig. 2.2.1), the dialog of this environment will
open (Fig. 2.2.3).

@ CODESYS Installer - o X
Installations [ Addmctalation =
CODESYS 3.5 SP18 (32 bit) CODESYS 3.5 SP17 (32 bit) CODESYS 3.5 SP17 (32 bit) % Patch3
Patch 3 Patch 2
Default
Start Change 5  Repair Uninstall Start 4 Repair Uninstall Start Change 13 Repair Uninstall
CODESYS 3.5 SP16 (32 bit) £ Patch7 CODESYS 3.5 SP16 (32 bit) 2 Patch7 CODESYS 3.5 SP14 (32 bit) £ Paich 4
Patch 3 Patch 2 Patech 3
Start Change 2  Repair Uninstall Start Change 2  Repair Uninstall Start Change 3  Repair Uninstall
CODESYS 3.5SP11 (32 bit) * Patch 6 CODESYS 3.5 SP5 (32 bit)
Patch 5 Patch 5
Start Change 1  Repair Uninstall Start Change Repair Uninstall
Copyright ® 2022 CODESYS Development GmbH  About

Fig. 2.2.2 List of CODESYS environments installed (user specific)
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2 Software installation

® CODESYS Installer - [m] x
2 P

Version
CODESYS 3.5.17.30

Location
C:\Program Files (x86)\CODESYS 3.5.17.30\CODESYS Browse

Channel for Setups
Releases

Channel for AddOns
Releases N

Install File Export Config Impeort Config

Installed Browse Updates
5% CODESYS EtherCAT 4
22 CODESYS Ethernet Adapter 4.0.0.0
2 CODESYS EtherNet/IP 42.0.0
52 CODESYS I10-Link 4.0.0.0
% CODESYS LD/FBD 41.00

2% CODESYS Library Documentation Support 4.1.1.0

Copyright ® 2022 CODESYS Development GmbH  About

Fig. 2.2.3 Environment view

When the environment dialog window is open (Fig. 2.2.3), close all running instances of the CODESYS,
click Install File, select the target package (Fig. 2.2.4) and click Open.

® Open
€« v 4 « _lInstallation > Akytec Targets v 0 Search Akytec Targets P
Organize v New folder Bz ™M @
I This PC A Name - Date modified Type
_j 3D Objects '® AkytecTargets-3.5.17.33.package 9/12/2024 12:08 PACKAGE File
I Desktop ®' AkytecTargets-3.5.17.34.package 11/21/2024 13:00 PACKAGE File
j Documents
& Downloads
D Music v < >
File pame: [AkytecTargets-S‘SJ7.34.package vl Package Files (*.package) v
‘ Open |v Cancel

Fig. 2.2.4 Target package selection

In the new window (Fig. 2.2.5), click OK to confirm the installation of the package.

@ Confirmation Required X

The following operations will be performed.
Click OK to proceed with the changes listed below.

==== Install Packages ====
Install Packages (Silent=False, IncludeDependencies=False)

InstallationPath: ‘C:\Program Files (x86)\CODESYS 3.5.17.30\CODESYS'
- AkytecTargets, Version 3.5.17.34 ('C:\VP3\akYtec\_Products\_CODESYS'_Installation\Akytec Targets\AkytecTargets-3.5.17.34.package’)

Cancel
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2 Software installation

Fig. 2.2.5 Confirm package installation

In the new window (Fig. 2.2.6), check the checkbox fl want to continue despite the missing signa-
ture(s)oto confirm the installation of the package without digital signature and click Continue.

® Install packages - O X
AkytecTargets 3.5.17.34 AkytecTargets 3.5.17.34

signature

No signature was found in package.

| want to continue despite of the missing signature(s) [} Cance

Fig. 2.2.6 Confirm package installation without digital signature

When the installation is completed, click the Ok button in the last window.

® Install packages - O *

The addons were successfully installed.

Fig. 2.2.7 Installation completion window

Other packages, such as polling template packages for the akYtec devices, can be installed in the same
way.

2.3 Installation of libraries

To extend CODESYS capabilities, PLC manufacturers and users can develop their own objects (function
blocks, visualization dialogs, templates etc.) and share them as libraries.

Libraries developed by akYtec and some free libraries from CODESYS users can be downloaded here.

To install a library in CODESYS, select Tools > Library Repository, click Install and specify the path to
the library file (Fig. 2.3.1).

Libraries can be distributed in two formats:

akYtec GmbH - Vahrenwalder Str. 269 A - 30179 Hannover - Germany - Tel.: +49 (0) 511 16 59 672 -0 - www.akytec.de
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2 Software installation

1 .compiled-library (with protected source code)
1 .library (with unprotected source code)

|I| NOTE

If an unsuitable format is specified in the library file selection window, you will not be able to install
the library. Therefore, it is recommended to switch the filter to All files.

In the following example we will only use the libraries included in the CODESYS installation package. No
new libraries need to be installed.

X0(|00] UOKEZIRNSIA @ saradolg ﬁ

‘@ CODESYS - O X
File Edit View Project Build Online Debug | Tools | Window Help Ya
BaE| & v o« 4 B2 @B X |44 é 25 ® CODESYSInstaller... aR|(E5=cz=3 |»> | |7 |
i) Library Repository... N |
Devices v 3 X m Device Repository... bs
|| @] Visual Element Reposi
m Library Repository x
Location  |system | | FditLocations. . | Epository...
(C:\PregramData \CODESYS Managed Libraries)
Instaled Libraries N Ny
Company | (All companies)
_— - Sclect Library \ L\ Fat
L = v « 1_2025 First Start » Screenshots >~ Search Screenshots y-]
Organize »  Mew folder m @
B 30 Objects " & AkptecvizuDialogs_v3.3.17.2library
B Desktop
|%] Decuments
& Downloads
. D Music
|&=/ Pictures
[ by cate
[] Group by category B s
e Acer (C)
—y [ Ubrory Profilsn e SAMSUNG (D ¥
o File name: | AlytecVisuDialogs_3.5. 17.2.library | | Library files ¢ Jibrary) -
E M S5dges - 10Lal U ermors), U warmng(s}, U message{s;l |I ngn "' I I Cancel

Fig. 2.3.1 Library Installation in Library Repository
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3 Quick start

3 Quick start

In this section we will learn to create a simple project and download it to the PLC. The aim of the section

is to get a user application running on the PLC as soon as possible, so most aspects of project creation

are not explained in detail.

3.1 Project creation

To create a new project, use the menu items File > New project. To open an existing project, select

Open project or Recent projects (Fig. 3.1.1).

Fig. 3.1.1 Create a new project or open an existing one

& CODESYS

File | Edit View Project Build Online Debug

=] New Project... I Ctrl+N
Ctrl+0

= OpenProject...
Close Project
Save Project
ave Project as

Project Archive

Source Upload...

Ctrl+5

Recent Projects

Exit

Alt+F4

Project Wizard window will open (Fig. 3.1.2). If you have already installed the akYtec target package, the

window will show the project templates. If not yet, it is time to install it (sect. 2.2).

Target files can be treated as project templates because they contain not only the necessary information

about the device resources, but also a number of pre-configured components: interfaces, visualizations

etc. It is much easier to create a project based on templates than to do it from scratch. We will discuss the

SPC210 panel as an example, so we will take its template. If you are working with another akYtec PLC,
select the appropriate template. If you do not have a PLC at all, you can take any template. In sect. 3.4

we will explain how to work with a virtual PLC.

In the lower part of the window, you can determine the name of the project file and the directory in which

it will be saved.
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3 Quick start

1% New Project b X
Categories Templates
SPC210-07 SPC210-10

\Ammmmm,nmm,uﬂmmwmmnhncﬁe |

Name |Fr515tart |
Location |C:\P3\ak¥tec\ Products\ CODESYS\ CODESYS Projects|2024.12.25 SPC210-10 | ... |

Fig. 3.1.2 Project template selection

The CODESYS interface looks as follows:

@ SPC210-10 testoroject - CODESYS - o x
Ele Edt View Project Build Online Debug Tooks Window Help Ys
D S - § DR XM MS N 9B (18- [ | # | Application [Device: PLCLogic] ~ WS ) w R(|[ZF===2F | MW |7 | %

PLC_PRG (PRG)
= @ Task Configuration
= & akytecCloudTask
8 Acytecstorage. CLOUD_PRG
= & MainTask
&) pc_re
= & visuTask
& visusiems.visu_prg

v > I

B8 Properties | @) visuaiization Toolbox |

&b oot Do) - [ Derorn [ Owaming @ dmesmageid] X ¥

B Wstcdog (Watchdog) Description Project Object Position

Lastbuid: @ 0 ® 0 Precompie o/ @ Project user: (nobody) Q@

Fig. 3.1.3 CODESYS user interface

The panel Devices (left) contains a tree with project components: programs, function blocks, visualiza-
tions, exchange protocol nodes, etc. The currently opened editor (the programming language editor or the
visualization editor) is displayed in the center panel. The panel ToolBox (to the right) is the toolbar of the
open editor. Various panels can be displayed at the window bottom: the compilation message panel, the
monitoring panel, etc.

To open the main program in an editor, double-click the PLC_PRG item in the node Application in the
project tree. It will open in the ST editor since the ST language is selected for the main program in the
project template.
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3 Quick start

@ SPC210-10_test.project* - CODESYS
File [Edit View Project Build Qnline Debug Tools Window Help
1= E & 5 BB X (MM = 5@~ (7' | ¥ | Application [Device: PLC Logic] ~ O L

Devices - 2 X [5] PC_PRG x
3 SPC210-10,test - 1 PROGRAM PLC_PRG
= M Device (SPC210) VAR
= B0 PLC Loge END VAR
= I} Application
@ Targetvars
] ImagePool
Ml Library Manager
|E] PLC_PRG (PRG)
= (& Task Configuration
= & AkytecCoudTask
] AkytecStorage. CLOUD_PRG
= & MainTask
& pLc_prc
= & visu_TAK
& visuBlems.Visu_Prg
e ﬁ] VisualizationManager
B Targetvisuaization
8 webVisuaization
& visusization
i rs485_1 Modbus COM) _— 100% |
4 Rs485_2 (Modbus COM) REMOVE UNUSED INTERFACES (RS RS Ethernst) FROM PROJE
[ Rs485_3 (Modbus cOM)
[ Rs232_1 (Modbus COM)
i Ethemet [Ethernet)
D) AkyteATC (AkyteRTC)
& AkytecCloud (akrtec Cloud)
) Buzzer (Buzzer)
(9 Drives @rives)
£ Network (Network)
3£ Screen (Screen) Messages - Total 0 error(s), 0 warning(s), 0 message(s)
l‘:’ Debusg (Debug) - [@ 0emor(s) [® 0 waming(s) [@ 0 message(s) | X ¥
{ Info info)
M Watchdog (Watchdog)

2w .

100 % |

Description Project

™) POUs | S Devices
Lastbuid: € 0 & 0 Precomple o el

Fig. 3.1.4 ST Editor

The ST editor panel (as well as other programming editors in CODESYS) consists of two parts 1 in the
upper one (declaration part) the variables are declared and the lower one (Instruction part) contains the
program code and uses the resources of the declaration part.

Variables are declared within specific blocks (e.g. INPUT, OUTPUT, GLOBAL, etc.). By default, the
PLC_PRG program contains only one empty block between the keywords VAR and END_VAR T the
block of local (internal) variables.

We declare two variables:

1 ivaluei variable of INT type represents the value of a certain parameter, e.g. a signal from the
temperature sensor connected to the input module, or a slider position;

1 xAlarm i variable of BOOL type represents an alarm signal that indicates that the value of
iValue has exceeded a permissible limit (e.g. 50).

5] PLC_PRG X
1 PROGRAM FPLC_FRG
2 VAR

4 ivalue: INT

2 Alarm vn

xAlarm: BOOL;
7 END_VAR

Fig. 3.1.5 Variable declaration

When declaring a variable, you must specify its name and data type. If necessary, you can specify the
initial value 7 we did it for the iValue variable in the example above. The variable name and its type are
separated by a colon (:), and the declaration line ends with a semicolon (;).

Add a comment explaining the meaning of the variable. One-line comment begins with double forward
slash (//).
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Now we will write the program code i in the example it consists of only one line.

|Z] PLC_PRG X
PROGRAM PLC_PRG
2 VAR

- naramatar wvalns

4 iValue: INT :
xAlarm: BOOL;
END_VAR

2 xAlarm := iValue > 50;

Fig. 3.1.6 Program code

In this line, the value of the variable iValue is compared with the constant value 50. The result of the com-
parison is a logical value: if iValue > 50, the expression result is TRUE, and if it is not (iValue 050), the
result is FALSE. The result of the comparison is written to the variable xAlarm using the assignment op-

erator (:=). Spaces between these two characters are not allowed.

In the first line of the PLC_PRG program in the project template there is a comment with a recommenda-
tion to delete unused interfaces from the project, otherwise they will waste the PLC's resources. In our

example, the interfaces are not used at all, so we will select all of them in the project tree (multiple selec-
tion with <Shift> key) and select the item Delete from the context menu (right mouse button on the selec-

tion) (Fig. 3.1.7).

= E VisualizationManager
E TargetVisualization
&8 webvisualization
@ Visualization
[ Rrs485_1 (Modbus COM)
[ rs485_2 (Modbus COM)
[ Rs485_3 (Modbus COM)

[ Rs5232_1 (Modbus COM) ¥ Cut

[ Ethernet (Ethernet) Copy
L) AkytecRTC (AkytecRTC)

é’ AkytecCloud (akYtec Cloud) B Paste
ﬂ@ Buzzer (Buzzer) |X Delete
lij Drives (Drives) Propert
=} B A

es.

Fig. 3.1.7 Removing unused interfaces from the project tree

Now we will create the visualization screen. Double-click the node Visualization to open the visualization

editor.

For convenient working in the visualization editor it is recommended to enable the grid: open Tools > Op-

tions > Visualization > Grid and check the checkbox Visible.
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® SPC210-10_testproject* - CODESYS Iy - o X
Fle Edt Yiew Project Build Qniine Debug Jools Window Help Visualization Ys
B E & o § BRX (MM N A8 R [T #8 | Application [Device PLCLogic] - QB Q¥ , g R [[EF=cz+= 3 |» W |w |2
LR IR Y I = I T T A
Devices. - 2 x @) Visualization x
=0 SPC210-10_test ~|| B Interface Editor £ Hotkeys Configuration  TJ Element List
= I Device (5PC210) 1| vaR_IN OUT
5l cLogc 3
= © Application END_VAR
@ Targetvars
i
Libeary Manager
@HC_PRGWG) l AAAA ..... .... A' .....
= [ Task Configuration f . . . . . Special Controls

= & AkytecCloudTask

&) AkytecStorage.CLOUD_PRG Date/Time Controls | Symbols

ET— ImagePoolDialogs | VisuDialogs
LT | SR R S b -
8- visu_Tax Favorite

Cambo Box,
B Targetvisuaizaton fneger
& webvisusizaton
& visusizaton
(@ Rs485_1 (Modbus COM)
(@ Rrs485_2 (Modbus coM)

-
Tabs Button Group Box

in o
@ rs485_3 (Modbus Com) Table Text Field Scroll Bar
(@ Rs232_1 Modbus cOM)
[ ethernet (Ethemet) - -]

= !
Q AkytecRTC (AkylecRTC) Slider Spin Box Invisible Input
& AkytecCioud (sktec doud)
o) Buzzer (Buzzer) - »;
E Drives (Drives) Progress Bar CheckBox  Radio Buttans
Network (Network)
4 Screen (Screen)
(@} oebug Debug)
@ 1o Gnf)
s viatchdog (Watchdog) [ ] 4|
[y Pous | 3 Devices < > Properties | &) Visusization Toobox

B0 Messages - Total 0 enror(s), 0 waming(s), 0 message(s))
Lastbuld: Q0 ® 0 Precomple o/ 8 Project user: (nobody) Q @

Fig. 3.1.8 Visualization editor with Visualization Toolbox panel

The visualization elements in the Visualization Toolbox panel (Fig. 3.1.8) are grouped in tabs. Select
the Slider element in the Common controls tab and drag-and-drop it on the screen (or select it and click
in the screen). Add the Lamp element from the Lamps/Switches/Bitmaps tab in the same way.

@ Visualization X | b
Interface Editor (O] Hotkeys Configuration Element List @ | B
VAR_IN_OUT "

Basic Common Controls Alarm Manager

Measurement Controls Lamps/Switches/Bitmaps

Special Controls Date/Time Controls Symbols

ImagePoolDialogs Favorite
8 @

Image Switcher Dip Switch Power Switch
—_
(%)
-~
Push Switch Push Switch LED Rocker Switch Rotary Switch

Fig. 3.1.9 Placing Slider and Lamp elements on the screen

To position an element in the screen, drag and drop it to the desired position. To resize an element, move
one of its reference points with the left mouse button pressed (highlighted in blue in Fig. 3.1.9).

When an element is selected, the properties panel opens to the right of the screen.

Now we will customize the Slider element: set its size, define the scaling and assign the variable iValue
to it. To assign a variable, double-click the left mouse button on the empty line next to the parameter Vari-
able, then click the "..." button that appears to the right of it and select the desired variable from the list of
project variables.
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Devices - 3 X @] Visualization X ~ | Properties - 2 X
=) spe210-10_test hd Interface Editor (2] Hotkeys Configuration %] Hlement List 7 Fiter = | ¥ Sortby ~ £ Sortorder ~ [ Advanced
=M Seﬂvice (sPC210) 1| VAR IN OUT Property Value
=-}!] PLC Logic 2
Element name GenElemInst_3
= £} Application END VAR :
@ Torgetvars Type of element Slider
U . d Pool = Position
ma: O
i o e e X 34
ibr nager
= il o F Y 56
|E] PLC_PRG (FRG) t
. I Width 186
= E Task Configuration Height 0
= @ AkytecCloudTask o [ Vi 'al: —I
‘ariable -
18] AkytecStorage.CLOUD_PRG =
. Move to dick
o |remsenan oty = Scale
¥ [ varibles -~ Meme Trpe Address Origin Show scale M
) 44} AeytecTypes - Scale start 0
Vi & 2ol
. - Aopl caton A .
i B ouc pac . Scale 100
¥ Walue ain scale 10
i ® ~hlomn o : oscol
& + @l Tarcervars ‘// Subscale 5
@ rsass_1 4 Visu_Supen Scale format (C syntax) %
- + i} o=@ .
Scal e 0
(1 rsass_2 # @ 1:Config_Globds 2 proporton
 rsass_a + {} ronetiems e = Bar
= * A} e Diagram type Bottom
[ rs232_1 0w
3 B 1F visucnd Orientation Horizontal
Lﬁ Ethernet sumoas
(O AkytecrT) Running direction Left to right
£ Akytec) = Statevariables
cCloy
v Invisible
o) Buzzer (B [ stuctures view Biter [Hoe) > Deactivat ts
" eactivate inpu!
(9 orives (o e T = In nfiguration
Input configuratio
&b Network (| ougumentauzn
5 s (5] [wave v - o0 OnValueChanged Configure...
E Screen L = 1
- Current ter vl
% Debug (D et peremetervaLe Variable that will be displayed and modified by the element.
[f Info (Info)
s Watchdog
—— v
) POUSs | S Devices > || Properties |@) visuslization Toobox
=
Dacinch inmsefonladud me Lo rals rh M 2

Fig. 3.1.10 Slider element settings

In the same way, set the position and dimensions of the Lamp element, set its color to red and assign the

XxAlarm variable to it.

E‘, Visualization X -
Interface Editor (] Hotkeys Configuration 3 Element List

1| vaR_IN OuT
END_VAR
100 % |[€R
X — !
...................... R
[oo0 R RN N N I

20 - -40- -60- - 80 -

Properties > X
¥ Fiter ~ | ¥$ Sort by ~ %lSort order ~ Advanced
Property Value
Element name GenElemiInst_4
Type of element Lamp
= Position
X 259
Y 35
Width 0
Height 70
Variable PLC_PRG. xAlarm
= Imagesettings
Transparent O
Transparent color I Black
Isotropic type Isotropic
Horizontal alignment Left
Vertical alignment Top
= Texts
Tooltip
= Statevariables
Invisible
= Background
Image Yellow

Variable that will be displayed by the element

Fig. 3.1.11 Lamp element settings

Our simple project is ready. Now we can download it to the PLC and make sure that it functions properly.
If you already have an akYtec PLC, go to sect. 3.2. If you don't have a PLC yet, go to sect. 3.3 that de-
scribes how to run the project on a PC using a virtual PLC CODESYS Control Win V3.
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3.2 Connection between PC and akYtec PLC

Connection between PC and akYtec PLC can be established over Ethernet (sect. 3.2.1) or USB interface
(sect. 3.2.2).

3.2.1 Connection over Ethernet

There are two basic variants of mutual positioning of PLC and PC in the network:

1 The PLC and the PC are in the same local area network (direct connection between PLC and
PC is a special case of this variant).

1 The PLC and the PC are in different local area networks, connected using appropriate network
devices (routers).

We will consider an example of the first variant with Ethernet ports of the PLC and PC connected directly
using RJ45-RJ45 cable.

El NOTE

There must be no IP address conflicts in a local network, i.e., different devices must not have the
same address.

First, the network parameters of the PLC must be defined. For the default network settings of the akYtec-
PLC's Ethernet interfaces, see Tab. 3.2.1.

Table 3.2.1 Default Ethernet settings

PLC Interface DHCP Client | IP address Subnet mask Gateway
PLC210 Ethernet 11 3 off 192.168.0.10 255.255.0.0 192.168.0.1
Ethernet 4 on - - -
SPC210 Ethernet off 192.168.0.10 255.255.0.0 192.168.0.1

We consider the connection between the PC and the PLC with the default network settings.
The interface with a static IP address should be used for connection.

The DHCP client mode is used to obtain network settings automatically when the PLC is connected to a
local network with a DHCP server. Since our PLC is directly connected to the PC, this option will not work
in most cases.

To change the PLC's network settings, use the Web Configurator. If you are working with an SPC210
touchscreen controller, you can also use the display configurator.

To start the Web Configurator, connect the PLC to the PC over Ethernet interface and enter the IP-ad-
dress of the interface in the address bar of your web browser. On the opened login page (Fig. 3.2.1), en-
ter the username frootoand the password. The default password is fakyteca

ak)’tec

Hostname: spc210

Authorization Required

Username root

Password ‘

RESET

Fig. 3.2.1 Login page in Web Configurator
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The first time the PLC is connected to the Web Configurator, the Setup Wizard will be launched to con-
figure the PLC's network settings. If necessary, the Setup Wizard can be restarted at any time on the
System > Setup Wizard tab. Network settings can also be set on the Network > Interfaces tab. Here,
select the required interface and click the Edit button.

ak)"tec 23 Auto Refreh on

Status b Hostname: plc21erk
System ¥
Interfaces | Global network options
PLC b
Services P Interfaces
Network ~ Protocol: Static address
Uptime: Oh 38m 19s
Interfaces (5] MAC: 96:06:A4:67:9D:41
() Y 1'22 ME; 463{; Pk‘ RESTART STOP EDIT DELETE
g =¥ 2F a8 ts.
DHCP and DNS brlan ¢ s)
TX: 3.32 MB (4591 Pkts.)
WrsiETres IPv4: 192.168.0.10/16

Protocol: DHCP client
Uptime: Oh 38m 135
WAN P

Firewall : MAC: 96:06:A4:67:9D:40 RESTART STOP DELETE
2 RX: 217.65 KB (3325 Pkts.)

ethd TX: 51.75 KB (423 Pkts.)
1Pv4: 192.168.1.60/24

Static Routes

Diagnostics

Statistics b
Protocol: Static address

USBO
Logout N RX: 08 (0 Pkts.) RESTART STOP EDIT DELETE
TX: 0B (0 Pkts.)

usb0 Error: Network device is not present

Add new interface

IR

Fig. 3.2.2 List of PLC interfaces

Interfaces » LAN

General Settings | Advanced Settings Physical Settings | Firewall Settings DHCP Server

Status Device: br-lan

Uptime: Oh 39m 28s
MAC: 96:06:A4:67:9D:41
RX: 1.31 MB (4912 Pkts.)
TX: 3.53 MB (4896 Pkts.)
IPv4: 192.168.0.10/16

2

Protocol Static address v

Bring up on boot

IPv4 address 192.168.0.10

IPv4 netmask 255.255.0.0 v

IPv4 gateway 192.168.0.1

IPv4 broadcast

Use custom DNS servers +

Fig. 3.2.3 Ethernet settings

Click Save and Apply button to apply the new network settings BN, We will not change the de-
fault network settings.
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|I| NOTE

applied.

After changing network settings, you must reconnect Web Configurator for the new settings to be

To configure the PC network settings, open Start > Settings > Network & Internet and select Change

adapter options (Fig. 3.2.4).

@ Home

I Find a setting

Network & Internet
I & Status

@& Wi-Fi

¥J Ethernet

% Dial-up
% VPN

g Airplane mode

) Mobile hotspot

Network status

a—7z—&
You're connected to the Internet

Show available networks

Change your network settings

@ Change adapter options

vork adapters and change connection

@ Sharing options
For the networks you connect to, decide what you

want t

Fig. 3.2.4 Settings > Network & Internet

& Network Connections

1+ % » Control Panel » Network and Internet » Network Connections

QOrganize ~ Disable this network device
."". Bluetooth Network Connection -
) *ﬁB Not connected - “:
R Bluetooth Device (Personal Area ... =
— Ethernet 4 —
- -
"-.,"; Unidentified network L\,:fm
@ Realtek USB FE Family Controller #2

Diagnose this connection

Rename this connection View status of this connection

Cisco AnyConnect VPN Connection ."" Ethernet 3
‘ -
>

Network cable unplugged

Cisco AnyConnect Virtual Minipor... x L TAP-Windows Adapter V9

rs.akytec.global
MediaTek Wi-Fi 6E MT7902 Wirele...

Fig 3.2.5 Change adapter options

Connect the PLC Ethernet interface with the Ethernet interface on the PC over an Ethernet cable. One of

the network adapters become active.

Open Properties in the context menu of the adapter, select Internet Protocol version 4 (TCP/IPv4) and

click the Properties button.
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L

T & > Control Panel > Network and Internet > Network Connections v Network t »p

Organize ~ BE- O

- Bluetooth Network Connection s Cisco AnyConnect VPN Connection - Ethernet
.\._- Not cor L- bled L\_- N A

™ Ethernet 4 - Wi-Fi
~ I W |

— identified network - s.akytecgloba

iz saltek USB FE Fan ontroller # *‘m v 9

Internet Protocol Version 4 (TCP/IPv4) Properties X

Networking  Sharing
General
General Connect using
You can get IP settings assigned automatically if your network supports
@ Realtek USB FE Family Controller #2 this capability. Otherwise, you need to ask your network administrator

Connection ) for the appropriate IP settings.
1Pv4 Connectivity: No Inlernel: access Configure
1PV Connectivi No netv .
o ‘5‘"““ Y one “‘”E “;“; This connection uses the following tems (O Obtain an 1P address automatically
Media State: nable - - .
¥ B Client for Microsoft Networks A @ Use the following 1P address:
Duration 00:31:20 3 rr———
S o ¥ % File and Printer Sharing for Microsoft Networks IP address: 192.168. 0 . 1
i N ¥ B9 Q0S Packet Scheduler ——
Details... @ s Intemet Protocol Version 4 (TCP/IPv4) Sibpetnadc LB S s
. Microsoft Network Adapter Muttiplexor Protocol Default gateway:
¥ s Microsoft LLDP Protocol Driver
¥ 2 Ve 1Pv6)
Activity > 4 Intemet Protocol Version 6 (TCP/IPv6) Ry v e
(®) Use the following DNS server addresses:
Received
Install Properties Preferred DNS server:
Description
Bytes: 4,939,225 Alternate DNS server:

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication

across diverse interconnected networks.
Grroperties |  ®pisable Diagnose [Jvaidate settings upon exit Advanced...
Close oK Cancel [Coc ]| concel

5 items

Fig. 3.2.6 PC Ethernet settings

Set the IP address to 192.168.0.1 and subnet mask to 255.255.0.0. The other fields remain empty. After
clicking OK, it will take a few seconds for the adapter to apply the new settings.

To check the PC-PLC connection, open the command line (== + R and enter cmd in the input field). En-
ter the command fping 192.168.0.10-t6 i n t he command | ine. | fthetebudis c o n n
as follows:

o] Comr#and Prompt

Microsoft Windows [Version 10.0.19045.5487]
(c) Microsoft Corporation. All rights reserved.

bping 192.168.0.10 -t

Pinging 192.168.0.10 with 32 bytes of data:

192.168.0.10: bytes=32 time=1lms TTL=64
192.168.0.10: bytes=32 time=2ms TTL=64
192.168.0.10: bytes=32 time=2ms TTL=64
192.168.0.10: bytes=32 time=1lms TTL=64
192.168.0.10: bytes=32 time=2ms TTL=64

Fig. 3.2.7 Result of successful ping test
Close the window. Now you can connect the PLC to CODESYS (sect. 3.3).

3.2.2 Connection over USB

Use USB A-to-B cable for SPC210 and USB-to-MicroUSB cable for PLC210, to connect them to a PC
with running CODESYS. The default network settings for the USB interface of the device are as follows:

Table 3.2.2 USB default settings

PLC DHCP Server IP address Subnet mask Gateway
PLC210 on 172.16.0.1 255.255.255.248 -
SPC210 on 10.0.6.10 255.255.255.248 -
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The USB interface of the PLC210 or SPC210 works in DHCP server mode (Fig. 3.2.8), therefore the PC
network adapter receives the required settings automatically.

To check the PC-PLC communication, open the command line (== + R and enter cmd in the input field).

Enter the command ping 172.16.0.1 -t for PLC210, and ping 10.0.6.10 -t for SPC210 in the command

line.

" X
B¥ Command Prompt

Approximate round trip times in milli-seconds:
Minimum = ©ms, Maximum = 1ms, Average = ©ms

bping 172.16.0.1 -t

Pinging 172.16.0.1 with 32 bytes of data:

from 172.16.0.1: bytes=32
from 172.16.0.1: bytes=32
from 172.16.0.1: bytes=32
from 172.16.0.1: bytes=32
from 172.16.0.1: bytes=32
from 172.16.0.1: bytes=32
from 172.16.0.1: bytes=32

time=1ms TTL=64
time=1ms TTL=64
time=1ms TTL=64
time=1ms TTL=64
time=1ms TTL=64
time=1ms TTL=64
time<ims TTL=64

Fig. 3.2.9 Result of successful ping test

Close the window. Now you can connect the PLC to CODESYS (sect. 3.3).

If it is necessary to change the USB interface network settings, use the Web Configurator. If you are

working with an SPC210, you can also use the on-screen configurator.

To adjust the settings of the network adapter on the PC, open Properties in the context menu of the
adapter, select Internet Protocol version 4 (TCP/IPv4) and click the Properties button.

% Ethernet Properties %

Networking  Sharing

Connect using

3 Realtek PCle GbE Family Controller

This connection uses the following tems:

| & Client fiir Microsoft-Netzwerke
¥ %8 Mware Bridge Protocol

<

‘;‘ QoS-Paketplaner

<

vl 4 Microsoft-LLDP-Treiber

~

Install...

Description

Netzwerke ermoglicht.

OK

X

™I %8 Datei- und Druckerfreigabe fiir Microsoft-Netzwerke

'R Intemetprotokoll, Version 4 (TCP/IPv4)

| 4 Microsoft-Multiplexorprotokoll fiir Netzwerkadapter

>

Properties

TCP/IP, das Standardprotokoll fur WAN-Netzwerke, das den
Datenaustausch uber verschiedene, miteinander verbundene

Cancel

Fig. 3.2.8 Network adapter settings

Make changes in the opened input dialog and click OK to confirm.
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3.3 Connection between akYtec PLC and CODESYS

If the network parameters of the PLC and the PC are configured, the communication between the PLC
and CODESYS can be established.

First, check the Device node in the project tree (defined by the target file) matches the model of the PLC
to be connected. If an inappropriate PLC type has been selected at project creation, it can be changed
using the command Update Device in the context menu of the Device node.

@ FirstStart.project - CODESYS
File Edit View Project Build Online Debug Tools Window Help

BSEH & o~ % RE XM MAS| R 9 8 @ update Devic - %
% Name Device
Devices - R
- Action
= {3 FrstStart .4 : . 4
= @ Device (PLC210) (O Append device Insert g dev (@ Updatedevice [ ] Updatesame devices in project
=3 Cut
‘:]_0 ;c oo ; : [String for a ul text search | vendor | <allvendors> 5
- Appli opy
T Name Vendor Version De: A
3 Paste
I % Delete a CODESYS Control RTE V3 35 - Smart Software Solutions GmbH 3.5.17.30 AC
” u lﬂ CODESYS Control RTE V3 x64 35 - Smart Software Solutions GmbH 3.5.17.30 AC
2 A Refactoring ’ (@ cooess control win v3 35 - Smart Software Soluions GmbH ~~ 3.5.17.30 €Ol
. @ Ti & Properties... @ CODESYS Control Win V3 x64 3S - Smart Software Solutions GmbH 3.5.17.30 cot
= ¢ _ i) rcato aktec GmbH Hannover 351733 PIC
El  Add Object ’ M sPc210 ak¥tec GmbH Hannover 3517.32  SC,
= g AddFolder.. " 5
1 Add Device... [ Group by category [ ] Display all versions (for experts only) [] Display outdated versions
Update Device... N
> . - s Name: PLC210 ~
+ @ v O Edit Object Vendor: akYtec GmbH Hannover
@ Edit Object With... Categories: PLCs
v Version: 3.5.17.33
o Edit 0 mapping Descrptiom C210
* lﬂ PLC210 Import mappings from CSV... e | ey
AkytecR Name of in
Cé? e ; Export mappings to CSV... e of e Pt ¥
~| &  Online Config Mode...
) Buzzer (B Update and try to preserve most information of
(@9 orives (o Enable SoftMotion Device
% :f:‘(!;n(: Reset Origin Device [Device] @  (You can select another target node inthe navigator while this window is open.)
b Watchdog Simulation

Gese|

Fig. 3.3.1 Change target device

Select the required target file from the list. Its version, as well as the CODESYS version, must match the
PLC firmware version.

By default, only the newest versions of the installed target files are displayed. To view all available ver-
sions, check the checkbox Display all versions.

Click the Update Device button and then the Close button. The name of the selected device will be dis-
played in the Device node in the project tree.

Next, you need to configure the gateway. This configuration should only be done once and is usually re-
quired if the current version of CODESYS is the first one installed on this PC.

Double-click the Device node to open the Device tab in the workspace. Select Communication Settings
> Gateway > Add New Gateway.
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It is recommended to use the default settings (hame = Gateway-1, IP address = localhost). Close the
Gateway window and click the Scan Network button. Select the required PLC in the opened device list

+ M§d Puc210_11 (PLc210-11)
(L) AkytecRTC (AkytecRTC)
& akitec_Cloud (akYtec Cloud)
o) Buzzer (Buzzer)
ﬂj Drives (Drives)

(i Debug Debug)
i 10fo (info)
i viatchdog (Watchdog)

Licensed Software Metrics

IEC Objects

Task Deployment

Status

Information

Fig. 3.3.2 Create new gateway

and click OK to establish communication.

begin with

your PC.

"dns:"

gateway running on another PC or device. If you use DNS the address must

By default, this setting is Tocalhost to directly connect to the gateway on

Devices > 8 X (] Device x
=-[ FrstStart s
= (£] pevice (Prc210) Communication Settings Scan Network | Gateway ~| Device ~
= B0 pLc Loge oot Add New
ipplications
- €} Application Manage Gateways... Gateway x
@ Targetvars Backup and Restore Configure the Local Gateway
% ‘L'L"Q*"“' Teen Neme  [Gateway-i
ary Manager Files .
[2] pLe_prG PRG) . piver [t o
- ateway
= @ Task Configuration Leg —————— [DP-address locahhost
= & AcytecCloudTask (oo gatenay confired> | oy 21
AkytecStorage.CLOUD_PRG PLC Settings
= & MainTask
8] pe_rre PLC Shell
= & visu_Task T
Users an roups
8] visulems.Visu_Prg
+
] VisualizationManager Accese Rights
) visusizaton The setting T-Address' can be used t fy an IP add DNS
e setting TP-Address can be used to specify an IP address o
[ Ethernet (Ethernet) Symbol Rights address for the gateway. This is useful if you want to connect to a remote

-

Cancel

() Device x
Communication Settings Gateway ~ | Device ~
———
Applications Select Device X
Backup and Restore Select the Network Path to the Controller
= 4o Gateway-1 (Scanning...) Device Name: A Scan Network
Files ) [plc210rk [0301.5000.0004] = =
Device Address:
Log 0301.5000.000A
PLC Settings LDFM driver:
PLC Shell E"ﬂ‘vpteﬂ i
TLS supported
Users and Groups
Number of
Access Rights *
Symbol Rights mmb;r
Licensed Software Metrics Target ID:
184C 0002
IEC Objects Target Name: v
Task Deployment
Status —

Fig. 3.3.4 fSelect Devicedwindow

In case of successful connection, the gateway and PLC indicators will light green.
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[£) Device x

Communication Settings

Scan Network | Gateway + Device +

Applications

Backup and Restore
Files

Log

PLC Settings

PLC Shell

Users and Groups
Access Rights
Symbol Rights
Licensed Software Metrics
IEC Objects

Task Deployment

Status

@ .
Gateway .

Gateway-1 ~ ‘ plc210rk (active ~
IP-Address: Device Name:
localhost plc210rk
Port Device Address:
1217 0301.6001

Target ID:

184C 0002

Target Type:

4096

TargetVendor:

akYtec GmbH Hannover

TargetVersion:
3.5.17.30

Fig. 3.3.5 Connection successfully established

In some cases, (e.g. if the antivirus is running on the PC, which blocks sending UDP broadcast packets or
receiving packets on ports 1740-1743) the PLC may not be detected during network scanning. In this
case, enter the PLC's IP address manually and press Enter.

[{) Device x

Communication Settings

Scan Network | Gateway ~ Device ~

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

Access Rights

Symbol Rights

Licensed Software Metrics

IEC Objects

Task Deployment

Status

Gateway
Gateway-1

IP-Address:
localhost

Port
1217

- 0]
[192.168.0.10 (active) v]
Device Name:
plc210rk

Device Address:
0301.1000.2DDC.C0A8.000A

Device IPAddress:
192.168.0.10

Target ID:
184C 0002

Target Type:
4096

TargetVendor:
ak'tec GmbH Hannover

TargetVersion:
3.5.17.30

Fig. 3.3.6 Enter device IP address to establish connection without network scanning

m NOTE

Connection with an SPC210 is only possible if the on-screen configurator is not active.

After successful connection you can download the project to the device (sect. 3.5). If you do not have a
real PLC, you can use a virtual PLC (sect. 3.4).
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3.4 Connection between virtual PLC and CODESYS

The virtual PLC is a full-fledged control system running on PC. The CODESYS installation package in-
cludes a virtual PLC CODESYS Control Win V3 with a continuous operation time limit of 2 hours. After
expiration of this time, it can be restarted.

The virtual PLC enables to test all basic functions of the project, including web-visualization, communica-
tion with other devices and file management. Only PLC-specific functions cannot be tested, such as oper-
ation of 1/0Os and external libraries (e.g. CmpSysExec library, which is used to call PLC OS utilities).

To start the virtual PLC, open the Windows System Tray, click on the virtual PLC icon [ and select the
command Start PLC. If you start the virtual PLC for the first time, an information window will appear. Click
OK to continue.

Start PLC
Stop PLC

Exit PLC Control

About...

Fig. 3.4.1 Start virtual PLC

Next, you need to replace the PLC in the project with the virtual PLC (Fig. 3.4.2). Use the command Up-
date Device from the Device node context menu and select the target file CODESYS Control Win V3.
Its version must correspond to the version of CODESYS (e.g., for CODESYS V3.5 SP17 Patch 3, use tar-
get file version 3.5.17.30).

By default, only the newest versions of the installed target files are displayed. To view all available ver-
sions, check the checkbox Display all versions.

m NOTE

If a 64-bit version of CODESYS is installed, select the target file CODESYS Control Win V3 x64.
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Quick start

® Untitled1.project® - CODESYS - X
File Edit View Project Build Online Debug Tools Window Help Y:
e d & - SRR R 4 1 >8] (@ update Device X |
{ Name Device
Devices ~ & x| (] pevice x -
Action
=3 Untteed? T' I . » L e . r ~
t Setting Append device Updatedevice [] Updatesame devices in project
() pevice (PLC210) % cu i
&
4 i@p‘.;::‘: " By Copy 5 [string for a ful text search Vendor | <Al vendors> =
pj] Leﬁs_vde Paste i peatore Name Vendor Version Descriptio ®
[ rightsid{ X Delete +- @ softobon PLCs
O AkyterTC Refactoring @ cooesrs Control RTE V3 35 - Smart Software Soluions GmbH ~~ 3.5.17.30 A CODESYS:
8 Akytectioud @ coDESYS Control RTEV3X64 35 - Smart Software Solutons GmbH ~~ 3.5.17.30 A CODESYS o
) Buzzer (uzz [ Properties.. () [coDESYS Control WinV3 ] 35 - Smart Software Solutons GmbH ~ 3.5.17.30  CODESYSV.
(19 Drives (rive 11y Add Object (@ cooesYs Control Win V3x64 35 - Smart Software Solutions GmbH ~ 3.5.17.30  CODESYS V. -
(T Debug Deby £ AddFolder.. gs fElpuczo0 ak¥tec GmbH Hannover 351733  PLC2I0 N,
B nfo nfo N =
f e o )ﬂ Add Device... & L
@ reses_1 [ Update Device... ~ i $|[] Group by category [ Display all versions (for experts only) [T] Display outdated versions 3.000A
= — N
(@ rs4s5_2Mc (1" Edit Object roups @  mame: CODESYS Control Win v3
(@ Rs232(Moct  Edit Object With... n e L e
(@ Ethernet Y 5 Version: 3.5.17.30
Edit 10 mapping 5 Order Number: 777 X
Import mappings from CSV... = Description: CODESYS V3 Soft-PLC for Windows with non realtime capabilites Y
(CODESYS Control Win v3)
Export mappings to CSV... boftware Metl
%  Online Config Mode...
Enable SoftMotion B Update and try to preserve most information of er
Device
i i t
Reset Origin Device [Device] yen @  (You can select another target node inthe navigator while this window is open.)
Simulation
< v
— . | '
Devices POUs
|@ Messages - Total 0 error(s), 0 warning(s), 0 message(s)|
Lastbuld: 0 ® 0 Precomple v  Gf Project user: (nobody) Q@

Fig. 3.4.2 Replacing the project PLC with a virtual PLC

NOTE

[i]

If the project was originally created for an akYtec PLC, open the node Task Configuration and
remove the task AkytecCloudTask from the project tree, otherwise the project cannot be down-
loaded to the virtual PLC.

Next, you need to configure the gateway. This configuration should only be done once and is usually re-
quired if the current version of CODESYS is the first one installed on this PC.

Double-click the Device node to open the Device tab in the workspace. Select Communication Settings
> Gateway > Add New Gateway.

[ pevice x

Communication Settings

Scan Network | Gateway ~

Device ~

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

Access Rights

Symbol Rights

Task Deployment
Status

Information

<

Licensed Software Metrics

Add New Gateway...

NN

Manage Gateways...

Configure the Local Gatew

ay...

Name [Gateway-1

Gateway

Driver TCP/IP

IP-Address
Port

localhost
1217

The setting 'IP-Address’ can be used to specify an IP address or DNS
address for the gateway. This is useful if you want to connect to a remote
gateway running on another PC or device. If you use DNS the address must
begin with "dns:"

By default, this setting is Tocalhost' to directly connect to the gateway on
your PC.

Fig. 3.4.3 Create new gateway
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3 Quick start

It is recommended to use the default settings (hame = Gateway-1, IP address = localhost). Close the
Gateway window and click the Scan Network button. Select the required PLC in the opened device list
and click OK to establish connection.

jj Device X
Communication Settings
Applications

Backup and Restore
Files

Log

PLC Settings

PLC Shell

Users and Groups
Access Rights

Symbol Rights

Licensed Software Metrics
Task Deployment
Status

Information

Scan Network | Gateway Device

Select Device

Select the Network Path to the Controller
= \}'1. Gateway-1

() |LAzZIC [0301.3062]

Device Name: A scontictuok
LAZIC

Device Address:
0301.3062

Block driver:
UDP

Encrypted
Communication:
TLS supported

Number of

4

Serial number:
3CFD4482-
[83968B3A-
147C5ADC-
I093F626F

Target ID: v

Fig. 3.4.4 fSelect Devicedwindow

If you are using CODESYS V3.5 SP17 or higher, after clicking the OK button, a window appears with a
prompt to create a PLC user with a login and a password. This login and password must be entered each
time you connect to the virtual PLC.

If you want to avoid this, you can disable the mandatory user management:

CODESYS

to login as this user.

The mandatory use of the user management is configured for
the device. This means that in order to connect to the device
an activated user management must be available.

Currently, the user management is not activated on the device.
Would you like to activate it now?

Please note: When activating the user management you will
be asked to create a new admin user. Then you will be asked

Fig. 3.4.5 Prompt to create a user at first connection to virtual PLC

1 open the folder C:\ProgramData\CODESYS\CODESYSControlWinV3\<PLC ID>,

=a —a —A

open the file CODESYSControl.cfg,
go to the component [CmpUserMgr]
in the line ;SECURITY.UserMgmtEnforce=NO remove the semicolon (first character in the line)

to uncomment the parameter.
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[

X =

Delete  Rename

%

“ Lone

Share

‘ \J o Cut

W Copy path
ck Copy

View

«

Move Copy
o~ to¥

New
folder

[#] Paste shortcut

Clipboard Organize New
« - T » This PC > Local Disk (C) » ProgramData » CODESYS » CODESYSContre
Name Date mod
s Quick access
.pki
& Nextcloud cert
@ OneDiive PleLogic
Audit
% This PC 3S.dat
# 2D Objects bacstac
[ Desktop _| CODESYS Control Win V3
B Documents <] CODESYSControl
¥ Downloads 85l PlcLog
B Music & SysFileMap
i 4l targetvisuextern
=] Pictures
<1 targetvisuextern Standard
B videos

4] targetvisuexternoverlay.Standard
£ Local Disk (C))

& Network

13items 1 item selected 6.98 KB

%y New item 7|

T | Easy access

3 ;TraceEnabled=1 ;

7 *CODESYSControl - Notepad

File Edit Format View Help

;LocalAddress=127.0.0.1

;LocalAdapterName=LAN-Connection
;LocalAdapterNameUnicode=L\00A\08N\00-\00C\000'\00n\20n\00e\00c\20t\00i\000\00n\00

[CmpOPCUAServer]
;NetworkPort=4841 ;Configure the port used by the OPC UA server. Default: 4849
;NetworkAdapter=eth® ;Configure the name network adapter to be used by the OPC UA server. E

;UselLoopback=1 ; 1 is now default

[CmpOPCUAStack]
;TraceLevel=0x28 ; Set the trace level. Select out of the following values. Add them to sel
Enable tracing of OPC UA component. Select @ to disable and 1 to enable t

5| [SysCpuMultiCore]
2| ;BindProcess.CoreID=-1

: [CmpCAAStorage]

Memsys5SizeInMB=16

[CmpBACnet]
IniFile=bacstac.ini

[CmpUserMgr]
;allow usage of CODESYSControl runtime without activated user management (not recommended):

LSECURITY. UserMgmtEnforce=NO

—
AsymmetricAuthKey=f5736beb5fab484172986159ef63158d6acf7833

[CmpSecureChannel]
CertificateHash=26fb75b9d94a0f2a3947f8de707867434d601115

Fig. 3.4.6 CODESYSControl.cfg

Save the changes in the file and restart the virtual PLC: click on its icon [ in the System Tray, select the
command Stop PLC and then the command Start PLC again. When reconnecting the PLC in

CODESYS, this time there will be no prompt t

O create a user.

In case of successful connection, the gateway and PLC indicators will light green.

) pevice x
Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

Access Rights

Symbol Rights

Licensed Software Metrics

Task Deployment

Status

Information

® .
Gateway .

Gateway-1 v [ ctive)| v|
IP-Address: Device Name:
localhost
Port: Device Address:
1217 0301.3062

Target ID:

0000 0001

Target Type:

4096

TargetVendor:

35 - Smart Software Solutions GmbH

Target Version:
3.5.17.30

Fig. 3.4.7 Communication successfully established

After successful connection, you can download the project to the device (sect. 3.5).

3.5 Project download, start and

management

To download the project to the device, use the command Online > Login %,

akYtec GmbH - Vahrenwalder Str. 269 A - 30179 Hannov

er - Germany - Tel.: +49 (0) 511 16 59 672 -0 - www.akytec.de
30



3 Quick start

W FirstStart.project” - CODESYS - X
File Edit View Project Build | Online ] Debug Tools Window Help Y:
el & - |°§ Login n AltsFe [*%] | Application [Device: PLC Logic] ~ ©f » m N - e MB | w
ogout " CleF
: Create Boot Application
Devices -
Download
= mmsant i Scan Network | Gate Dev ol
ay ~ ice ~
= (i) Device (PLC210) —
= B0 PcLogc S 0
- o A',"‘“m Multiple Download... 5
@
Targetvars
) ImagePool Reset Warm
Library Man: Co
B rcmerm | n ° bl
£l _PRG (PRG) Reset Origin Gateway
= (& Task Configuration Simulation
= & AkytecCloudTask — , Gateway-1 v]  [plc210k (active) ~
&) AkytecStorag 1P-Address: Device Name:
= & MmainTask Operating Mode » localhost ple210rk
B8] PLCPRG E Assign Server Applications on Download Port: Device Address:
= ¢ VISU_TASK 1217 0301.5000.0004
I X Users and Groups
&) visuElems. visu_Prg Target I:
+ gl VisualizatonManager e 184C 0002
) &) visualization Target Type:
_'|j Ethernet (Ethernet) Symbol Rights 4096
L HE -
,ﬁ PLC210_11 (PLC210-11) Toegetvendor:
-:;)' AkytecRTC (AkytecRTC) Licensed Software Metrics akitec GmbH Hannover
akvtec_Cloud (sk¥tec Cloud)
Target Version:
) Buzzer Buzzer) IEC Objects 351730
(#9 orives (rives)
E Debug (Debug) Task Deployment
@ 1fo (info) v
- 5 Status .
>

52 Devices | [ Pous <

Fig. 3.5.1 Loginto PLC

If there is no project in the PLC yet, you will be prompted to create a boot project and download it into the
device. Click Yes to continue.

CODESYS

The application 'Application’ does not exist on device ‘Device'. Do you want to
create it and proceed with download?

Yes No Details...

Fig. 3.5.2 Prompt to create a boot application

As a result, the project file will be converted to a binary file, which will be downloaded to the PLC, but not
executed. This can be recognized by [stop] status of the Application node in the project tree, as well as

by gray icons 3 near tasks and components.
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Devices -
=) FrstStart
- “3[{) Device [connected] (PLC210)
= B pLC Logic
- £ Application [stop]
@ Targetvars
IJ ImagePool
m Library Manager
\E] PLC_PRG (PRG)
= E Task Configuration
= & AkytecCloudTask
@] AkytecStorage.CLOUD_f
= & MainTask
&) PLc_PRG
= S & vIsu_TAsK
@ VisuElems. Visu_Prg
+ ﬁ] VisualizationManager
@ Visualization
3 [ ethernet Ethernet)
+ 3 FJ pLc210_11 (PLC210-11)
(D) AkytecRTC (AkytecRTC)
& akvtec_Cloud (aktec Cloud)
Suf) Buzzer (Buzzer)
(19 orives (Drives)
G (@ Debug (Debug)
S (@ info (info)

Fig. 3.5.3 Application status: downloaded, stopped

To start the application, use the menu command Debug > Start (or its icon ¥ in the toolbar). If you run
the project on a virtual PLC, the target visualization will open. If the visualization is opened in full-screen

mode, use Win or Alt+Tab keys to exit the mode. The window can be closed then.

W FirstStart.project* - CODESYS

File Edit View Project Build Online [ Debug | Jools Window Help

eE & - » X MAI » Start N F5 l:p [Device: PLC Logic] ~ % & ) aN[ E v
m Stop A Shift+F8
G = Single Cycle Ctrl+F5
=) FrstStart | &) New Breakpoint... = =
- 5[#]) Device [connected] (PLC210) New Data Breakpoint... S e D |
= 80 pLC Logic
= £ Application [stop] Fo 5
‘ TargetVars
£ 1magePool
m Library Manager @® Enable Breakpoint ase ". .
= (&8 Task Configuration |l Fe
= S & AkytecCloudTask [ e Gate plc210rk (active
&) AkytecStorage.CLOUD A ;
= G & ManTask g
&) pLc_PRG
= G& VISU_TASK Sh T Application Type Value Prepared value  Execution point
&) visuElems.Visu_Prg —
% @) VisualzationManager Write Values Ctrl+F7
&) visualization Force Values F7
5 [ Ethernet Ethernet) Unforce Values Alt+F7
e ‘tﬂ‘fﬂ PLC210_11 (PLC210-11) w  Toggle Flow Control Mode
(D) AkytecRTC (AkytecRTC) Core Diip "
S & akvtec_Cloud (akYtec Cloud)
Sul) Buzzer (Buzzer) Display Mode »
(19 orives (rives) Check Memory for Active Application
S (i} Debug Debug) H
S8 1nfo (info) v

Now the application is running: the status in the Application node has changed to [run], and the icons

Fig. 3.5.4 Start application

near tasks and components have turned green
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|I| NOTE

Important! As a result of the previous operations, the application is downloaded to the device
RAM, but it is not yet saved in its flash memory. If you reboot the PLC now, the application will be
removed. To avoid this, make it bootable using the command Online > Create Boot Application.
Then it will be saved in the flash memory of the PLC and will be automatically launched after its
restart.

Fig. 3.5.5 Indication of the running application in the project tree

Above we have outlined the difference betweenthet e r mrojecfic a apglicdtiono The fprojectois
the *.project file you work with in the CODESYS.

When you click the menu item Online > Login, the boot application file is created on the PLC.

When the project is started, you can check the visualization program in web-visualization. Enter the IP
address of the PLC and the port of the web-visualization server (8080 by default) in the browser address
line.

1 If your PC is connected to the PLC with factory settings over Ethernet interface (Tab. 3.2.1), enter
192.168.0.10:8080

1 If your PC is connected to the PLC with factory settings over USB interface (Tab. 3.2.2), enter
172.16.0.1:8080 for PLC210 or 10.0.6.10:8080 for SPC210.

1 If you use a virtual controller, enter localhost:8080.

After that the web-browser will display the visualization page we created in section 3.1, and if you use
SPK210, the same visualization will be displayed on the device screen immediately after the application
start.
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