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Introduction

These tutorials are designed for aspiring programmers who wish to learn more about
industrial and physical computing using the open source platform; CODESYS®.

Each tutorial follows on from the last, with the list of planned and produced tutorials so
far being:

e Beginner Tutorial: Getting started with CODESYS

e Beginner tutorial Il: Visualising with CODESYS

e Beginner Tutorial lll: Sequential actions and Timers !
e Beginner Tutorial IV: Resets and Interrupts 2

More information about CODESYS can be gained from the Smart Software Solutions (3S)
website www.codesys.com.

Objectives
In the course of this tutorial you will learn how to:

e Update and save new CODESYS projects

e Visualise inputs and outputs in a virtual environment

e Run virtual simulations to test your programme

e Have the confidence to further explore the programming environment

Prerequisites
There is no need for previously proven software development skills in order to
successfully complete this tutorial. All that is required is a licenced (including a Demo
licence) copy of CODESYS version 3.5 or higher, and basic computer literacy.

In addition, as this tutorial follows on from the previous Getting Started with CODESYS
tutorial

1 Planned for release in October 2017
2 Planned for release in November 2017
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How to visualise with XSoft — CODESYS 3
Step 1: Open the program from the first tutorial

Rather than create a new program from scratch, we will design a visualisation screen
for the project that was created in tutorial 1.

A)Open the program
Open your project from the tutorial 1. If you have not done it yet, please first
complete tutorial 1.

Step 2: Add a visualisation screen into your project:
Open a visualisation screen for the program
Right click on “Application” = Add Object = Visualisation

X | 8] PLCPRG X
1 PROGRAM
= @ pewce (X152 [= 2 wvar
= 50 #LcLogc 3 But
= £} | Application 1 4 Bul
i % cut 5 END_VAE
|8y copy
- ﬂ Paste
T X Delete
Refactoring »
= ]
G Properties... | :l I
- ! 1 Bu
52 Add Obgect > | @ Aam configuraton... |
’f_‘. Add Folder... Application....
|3 edtobject Data Server...
Edit Object With... DUT...
©f Logn External Fie...
Global Variable List...
Interface...

Network Variable List (Receiver)...

Network Variable List (Sender)...

Persistent Variables...

POU for implicit chedks...

Redundancy Configuration...

Symbol Configuration...

TextList...

Trace... |
Trend recording manager... ]ﬁ_m
Unit conversion... 1G.Bub

\

S8 Devices ||} Pous $

]E Messages - Total 0 error(s), 0 waming(s), 14 mq

BELRAD e PREE<ACR LOBRESEOB
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If you see this dialogue, click Add. This will add a visualisation manager if it’s not
already in your project.

Ld '’
Add Visualization [

@ Creates a visualization object

MName:
Visualization
Symbol libraries Active
| @ VisuSymbuols (System)

A visualization symbal library is a CODESYS library with graphics
and graphical objects. If the visualization symbal library is
assigned the library is added into the POUs library manager. The
graphics and graphical objects are shown in the toolbox when a
visuglization editor is the active editor,

o~
I T
k__.#’

L 4

N

It will also add a visualisation screen, your project should look like this
Devices
=3 Test

=[] pevice (xci52)

=& FLC Logic
- u' Application

m Library Manager
-fi] PLC_PRG (PRG)
—--@ Task Configuration

‘@ MainTask

] pLc_PRG

=38 vIsu_TAsK
— @ VisuElems. Visu_Prg
= " Visualization Manage
Targetvisualization
~ 8 webVisualization

Visualization

CODESYS
beginner
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B) Open the visualisation editor

Now double click on the “Visualization” object, it will open the visualisation editor as
shown below:

E
& Testproject” - XSOFT-CODESYS-3 - PLC programming system (o o [
Fle Edit View Project Visualizaton Buld Orline Debug Tools Window Help Eaton Automation
BEeEI& « ~ d o X AR -8 0 ol | & =
L EIE L e
' Pc_rre Visualization X | [ToolEox A
= Test = - BT
= @ pee pic1s2 [ Basc [ Gommon comrols |
Basic Common confrols it
= @0 e Logic
@[I ogi . Alarm manager
= o Application

i) Library Manager Measurement controls E

¥ PLC_PRG (PRG) Lamps/Switches/Bitmaps

= {# Task Canfiguration E ( '€: Special controls
=& MainTask ] ST

i

) PLC_PRG -
=g VISU_TASK
88 VisuElems.Visu_Prg E
= @] Visuslization Manager Label
[ Targetvisualization
#8 webvisualization
-
Combo box
integer
Combo boxarr
= o
= 15items
[100% [ -
« i v b{‘ ToolBox | B4l Properties
| Cross Reference List -~ 1 x
Name: PLC_PRG.Bulb_1 - Q, E
58 Devices | [) POUS . E E E
@ Messages - Total 0 eror(s), 0 waming(s), 14 message(s)|
Lastbuld: © 0 B0 Precompie: o+ | EENON Current user: (nobody)

Step 3: Add a title to the visualisation screen

A) Select ‘ToolBox’ from the bottom right of the screen
You can see the Toolbox in the above picture, which has got different set of controls
that can be used in the Visualisation editor, select ‘Common Controls’.

[ AcRG @) visvalatin x| R
= = | & | &
Basic Common controls |
a a o 3 Measurement controls E
o Label =] .
= =] =]
Comba baox
integer
E CODESYS
Combo box arr... .
beginner
. .
= : v Tutorial Il
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C) Add a title to the visualisation screen

“Label” control can be used to show any text message on the screen. If you click on

the text “Label”, you will be able to change the text

= = ]
I vVisualization Example| B
] (=] (]

You can change the Font size by following steps:

1) Click on Label
2) Click “Properties” at bottom of “ToolBox”
3) Select “Font” in the “Text Properties”

polDA

Developing and

¥ ¢ e
4 PLC_PRG &) Visualization X v | | Properties > 2
- — = = o1 Y riter v | 3 sortby v £{sortorder + [F] Expert
i 3 2 r Property Value
= Visualisation Example = ok Py
- = = - Type of element Label
TextID 1
3| = Texts
1 Text Visualsation Example
= Position
X 18
Y 7
Width 332
Heght 69
= Text properties
Horizontal algnment Centered
Vertical alignment Centered
Text format Default
Font Large I:lL_
3 \ Font color -
: > Arial, Bold, 28, Font-Def £ 255, R=0,
g Invisible Ti &
The font used for drawing text within this element
100% &~
« m 7y '}Q ToolBox QProoerhes
Jross Reference List v I X
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Step 3: Add visualisation elements
A) Open the ToolBox

Click on “ToolBox”, select “Lamps/Switches/Bitmaps” and drag “Power switch” onto
visualisation editor as shown below

I PcPReé V@] Visualization X | -

-

Visualisation Example

I
i
Image switcher Lamp Dip switch il
|
f
I

Power switch Push switch Push switch LED

@

Ro cker switch Rotary switch

-

ﬁ. —U— E 8 items
- _
L] 1 ToolBox ] Properties
| Cross Reference List * o X
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Now click on the “power switch” and open properties.

1) Select “Variable” from properties and click on button with “..

polDA
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”n

2) From the variable tree, select Application = PLC_PRG - Button_1

3) Click Ok

Input Assistant

Textsearch | Categories

—. ;;_ - . g g g‘ﬁ'whes

- n
¥ Fiter = | ¥ Sortby ~ £ Sortorder = [7] Expert

Variables A Name Address Origin
=€} application
2 =[] pLc_PRG
.Buttnn_l N
{} srLog Breakpoint Logging F...

@ 10config_Globals

{} 1o5tandard

-{} visuElem3DPath

{} VisuElemCamDisplayer
-{} VisuElemsDateTime
{} visuElemswinControls
A} VisuElemTextEditor
{} visuElemTrace

ToStandard,

Insert with arguments Insert with namespace prefix

Di

Button_1: BOOL;
(VAR)

| 3

Property Value E
Elementname GenElemInst_7
g Type of element Pawer switch
= Position
X 68
Y 113
Width bl
Heioht 70
G
- Yrag g =
Transparent O "
Transparent color B Biack
Isotropic type Isotropic
Horizontal alignment  Left
Vertical alignment Top
Element behavior Image toggler
= Texts
Tooltip
= State variables I
Invisble
Deactivate inputs o

A variable that will be displayed and modified by the
element

» 32 ToolBox | Properties

: Current user: (nobody)

. =>( _
~——

Variable value will be filled as shown below:

WIam iU
Height
Variable PLC_F‘F‘.G.Euttcn_[:
= Image settings
Transparent

T Pcme i lization X [{] ImagePool | -

Interface Editor |D HotkeysConﬁguration| F Elementiist |

Type X Y Width  Height Id Mame i
Q© #illamp 332 119 70 70 4 GenElemInst_5 D
@ =7 power switch [its] 119 sl 7n A GenFlemTnat 7

4 LIS

Visualisation Example =

o=

100% |8 -
4 ] b

- Commeon controls Alarmmanager
Measurement controls

Power switch Push switch Push switch LED

7
(%)
—
Rodker switch Rotary switch

B 8items

l'}@ ToolBox ] Properties

[Frace Raferanre lict
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Open properties for Lamp:

1) Click on “..” button next to Variable.

2) From the variable tree, select Application = PLC_PRG - Bulb_1
3) Click O

r]npul Assistant a_ - . )
Text search | Categories
- | Properties -
Variables | & Mame Type Address Origin E ¥ Fitr = | ¥ Sortby - 24 Sartorder - [l Bpert
Q_ =€} Applicaton -
P g [ pLc_rrG o » ||| Property Value
@b ] s00L @ Elementrame GenEleminst_S

- @ Button_1 % - Type of element Lamp

) BrLos Ereakpoint Logging F-.. | = Resmen 1_

+ @ ToConfig_Globas . X 332

A} Iostandard v 119

+{} visuElem3DPath E Width 70

#-{} visuElemCamDisplayer Height 70 I

#- {} visuElemsDateTme Variable @ >

g---H VisuElemsWinControls = Image settings |

+ 4} VisuBlemTextEditor Transparent

A} VisuBlemTrace Transparent color B Black
Isotropic type Isotropic
Horizontal signment  Left
Vertical alignment Top

= Texts

= State variables

Insert with arguments Insert with namespace prefix Invisble
Documentation: = Background
m Image Yellow
Bulb_1: BOOL; <
(VAR) Variable that wil be displayed by the slement

3 3% Toolox B Properties
= | -

\ -
| B oK Cancel

.- — ==

— Current user: (nobody)

The “Variable” property will look like this

c Width 70 1]
Height 70 i
Variable PLC_PRG.Bulb_1
N
= Image settings

The application is complete now. We can now run the application to test it.
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Step 4: Testing
A) Login

From the menu in the “Online” make sure that “Simulation” is ON. Then click on
“Login”

l Build | Online | Debug Tools Window Help Eaton
S@[Cﬁ Login Alt+F8
e ' Logout Ctrl+F8 2
- 1 Create boot application =
Download i
ari
Online Change r(_
Source download to connected device 33
Multiple Download... 53
=
Reset warm —
l Reset cold Ctrl+Shift+R
Reset origin I
% Simulation
Security »
1.Prg Operating Mode >
Il N
B) Click “OK” on next screen
" p— i
XSOFT-CODESYS-3 - PLC programming system S

@ Application changed since last download. What do you want to do?

Options
() Login with online change.

@ Login with download,
() Login without any change,

Update boot project

o J[ concel | CODESYS
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C) Now click “Debug - Start” to start the application

DESYS-3 - PLC programming system

Visualization Build Online

a4 05

= . = — 2
| l o HF 1I ‘ gfr ft)
| . 4 . J u' ¥

Debug | Tools Window Help Eaton Auto

| » Start

£5 |

ted] (XC152)

ion [stop]
Pool

y Manager
'RG (PRG)
-onfiguration
ainTask

J PLC_PRG

R

Stop Shift+F8
Single Cyde Ctrl4F5
New Breakpoint...

Edit Breakpoint...

Toagle Breakpoint Fo
Disable Breakpoint

Enable Breakpoint

Step Over F10
Step Into F8
Step Out Shift+F 10

Di tn Crwrenr

2y o |

ualizati

D) You will see the visualisation in Run mode on the screen

i W PCPRe Vi visualization X [{:] ImagePool |
=

@

Visualisation Example

-~

E) If click “Button” it will turn ON the lamp and vice versa:

W PCPRG  ViH visualization X |{:j ImagePool |
=

[ ]>]

Visualisation Example

polDA
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F) Separate the visualization screen by dragging and dropping it’s tab off the

menu bar, so that you can see the visualisation and the line diagram at the

same time.
G) If you check your program you will see that turning ON the “Button” on

visualisation is actually turn ON the “Button_1" variable in your program

that will turn ON the “Bulb_1" in the program. Because we have linked the

controls on the visualisation with the variables so we can see the effect in

the visualisation.

b PLC_PRG x [{:] ImagePool

Device.Application.PLC_PRG

Expression Type Value Prepared value Address Comment

@ Button_1 BOOL LT
& Bulb_1 BOOL <397
=
1
Button_1 Bulb_1
RET Visualization

IE]

=

Visualisation Example

m

(1m0

O

Watch 1 I3

m

Expression I Prepared value  Ex

E
=
-5
Bk

]

H) This tutorial is complete now
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