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Introduction

This tutorial is designed for aspiring programmers who wish to learn more about
industrial and physical computing using the open source platform; CODESYS.

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:

o Create and save new CODESYS projects

¢ Implement and control physical elements 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.

How to write your first program in XSoft — CODESYS 3

Step 1: Preparing the environment

A) Open the development environment (IDE)
Double click on the XSOFT icon to open the software.

B) Create a new Project
Within the homepage of the application select New Project...
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http://www.codesys.com/
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- aox Start Page X
.M

@ Open Project..
@ open Project from PLC...

ecent Projects

C) Identify the project

In the New Project pop up select ‘Standard Project’, then an appropriate folder

location and finally give your project a name.

|=] New Project >
Categories: Templates:
{_J Libraries . N
S > I
Empty project HMI project Standard
project w...

A project containing one device, one application, and an empty implementation for PLC_PRG [

Imyﬁrsmroject I
Location: [C:VJsers‘Oowments v |

Name:

explol
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D) Set the Project device and language

Next, we need to select the hardware and the programming language to be used in
the project. For the purpose of this tutorial we will use an Eaton XC152 PLC and
Ladder Diagrams, although in the future thee options may vary depending on the
application.

BHUGIY FIvjeLL ~

. You are about to create a new standard project. This wizard will create the following
=‘i I objects within this project:

- One programmable device as specified below
- A program PLC_PRG in the language specified below

- A cydic task which calls PLC_PRG
- A reference to the newest version of the Standard library currently installed.

Device: XC152 (Eaton Automation) v
PLC_PRG in: |Ladder Logic Diagram (LD) 4

Step 2: Write the program

A) Open the project
The project will open in an Integrated Development Environment. (IDE)

In this initial screen there are a number of key things to note. The menu bar on the
left gives easy access to everything needed to create your program. From your
earlier selections in 1D (Select the program device and language) it has remembered
your preferences and has listed only the headings appropriate to this application.

e Edt View Project Buid Onine Debug Iools Window Hep Eaton Automason
& | © [ e ty- 788108 - = |w

|
() myfrstoroect >
= 3 PLC Logc

=0
I Lorary Manager
o L
= (38 Task Configuraton)
= & MainTask
&) ac rre
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B) Select PLC_PRG (PRG)

PLC_PRG(PRG) is the default name for all programs, you can easily update this by
right clicking it, and then selecting ‘Refactoring’.

B @ o Lmex AL S T 9 Program Tools
L g
= i, i X
Py - o
o - S~ @
) (i Program Variables / s
3‘\-}«5-& [ s v
& -
5 o
& ouvt
| |+ e
==
— ) . \ e
G Program Construction \ L /

To develop the program there are three important areas. Firstly, the bottom middle
section of the page where the program is constructed. Above this there is a section
to detail the program variables. Lastly, to the right are the program tools which you
will use to write the program.

C) Write the program

We are going to generate a simple program that turns on a light. In order to do this
we firstly need a button.

From the toolbox on the right, select ‘Ladder Elements’ at the bottom of the list, this
will open a sub menu of elements. From here drag and drop ‘Contact’ onto the ‘Start
Here’ icon which will appear in the program construction area once you pick up the
‘Contact’ element.

o
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Once dropped, you will end up with something that looks like this:

S x| = o x

D) Name the Contact
Without a name, CODESYS callsany element “???’. Clicking this will allow you to
replace it with something appropriate to the application. When you press return a
dialogue box will open with further details of the element. Press OK.

{ Austo Deciare
g .. Surrool
— oot Name Type:
- i v [y 00
nbalzaben: ;
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You will also see at this point
that the variables for the E——

button have automatically A% Y |t )60
been added to the program
i . 4] PLC_PRG x
variables section. \|  PROGRAM PLC_PRG
- > VAR
3 Buttonl: BOOL;
4 END VAR

l ‘ BuLranl
|
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E) Add a coil to the program

Just as we need an input to activate the program, we need an output to do
something once activation has occurred. From the Ladder Elements menu drag and
drop a ‘Coil’ element onto the end of the Contact, ‘Buttonl’. Just like last time, as

soon as you pick up the coil the program will react.

3 aw
saszen
=
>

) noms x
| o ne_me

Barnal
o .

a
o

e
©

m

3
e
T b
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F) Name the coil

100% |BR

Bulbl

Auto Declare

Scope: Name: Type:

VAR ~| [pub1 BOOL

Object: Initialization: Address:

PLC_PRG [/ v

Flags: Comment:

[CJconsTant
[CJreram
[CIpersisTENT

—()
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The program will automatically update all the relevant sections and will now look

like this:

€t vew Promct FEOADA, Buid Qrine Qebug Tooks Wndow e Eator Automaton
=l &« AL 4% %K B L0 &5 @

= = 31X s PMCPRG X

P Test = 1 PROGRAN FLC_PRG
* [ Device (152 - R
= B mciex Button_1: BOOL:
= ) Apphcation Bals_1: BODL;
[ -
] nc s PRG)
= @ Task Confguraton
= & varTes aw
&) ac pre

D"‘

- et
Y mput
T bk
W Execute

+ Boolean Operators

" & Math operators

Bulb 1

1=

CYEaE

00 % @

* Other Operators
+ Function blocks
© Ladder clements
(i etwort
44 Conta
1 Negred comact
W Porallel costact
W Paraliel negated contadt
f» coil
@ Setcod
o Resecol
- TN
- or
& cu

- em

explol
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Step 3: Run this program

A) Enter Simulation mode
Without a PLC connected, you need to run the program in simulation mode. Click on
Online, then Simulation to turn on simulation mode

de Edt View Project FEDAD/L Buid | Onine | Debug Tools Window Help Eaton Automation
16 (9 oon AEE || 4 % % % SRERMEE AR
- Logout Ctrl+F8
e te boot appication l—
wvices o= ) PLC_PRG X
3 my Download 1 PROGRAM PLC_FRG
= Eﬂ Online Chapge - - VAR
= R . . . ) Buttonl: BOOL;
Source downioad to connected device p Bulbl: BOOL:
Muitiple Download. . S END VAR

Operating Mode 4

Buttonl

L
U

B) Once you are in simulation mode
Ensure that SIMULATION appears with a red highlight in the bottom right hand
corner of the page. Then run the program by selecting Online, then Login.

* B Yen Poject FEOAD/ML Bud | Qe | Qebg ook liedow e Eoten Automaton
G (Een AT et 1+ g0 "
= Create boot appicason @ merms x m- .o
- st PROGRAN FLC_PRG B - Gemerst
-d re Chaggs - g a [® Network
- ) Buttonl: BODL: @ sox
e R - Bulbl: BOOL;
O Box with ENENO
Multiphe Domedand BOD_VAR - Assignment
+
- . 0% [N e
i 3] o ot
1 Buttonl [Balb1) T Branch
v | Smulaten — I {) W Bante
Seanty . + Bookean Operators
Cger atnyg Mode . Hath operators
\ ‘
S CODESYS
[i® Network
4% Contect H
= e e Beginners
¢ Perallel contact
W0 Parallel negated contac i
. Tutorial
R|+]Q) [oow @ o Set coil -
1i |5 Deces s ¢
Lastbuld: © 0 ® 0 Precomple: _ Current user; (aobody) (] VerSIon: 1.3
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C) Create the application on the device

XSOFT-CODESYS-3 - PLC programming system (Demo license) X

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

No Detais...

Download the program to simulation mode by selecting Yes in the dialogue box.

D) Run the simulation.
Click debug, then Start

D DR gee Dunt MOAOA DA Dwe Oeeg DR i Deb D At

N o » B B A%n . - & .
—— o et
e
T - R - —
o > o M . t
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E) Manipulate the values
Once the program is running in simulation mode, you can simulate the inputs and
outputs. To do this, click on the prepared values cell of the element you want to

manipulate. This will toggle it through the possible options for that element. In this
case, TRUE, FALSE, or blank.

#] PLC_PRG X -
Device Application PLC_PRG

Value Prepared value Address Comment i

— 1

| E“i:m Blﬁ:

Expression
# Buttonl
# Bulbi

884
B

RET|

k[+[Q [w00%|@

Try Clicking in the “prepared value” column
in front of the “Button_1" tag. this will ect FBDADL Buid Onine | Debug | Tooks
change the value to “TRUE”. Now write the | N Start = b%?
value by using menu Debug, then Write (m Ste s

1 Single Cydle Ctri+F5
Value. =

il New Breakpoint...

m Edit Breakpoint..
Toggle Breakpoint F9
alion Disable Breakpoint

Enable Breakpoint

mn

sk Cor Step Over 10
2
# Main Step Into F3

Shift+F 10

Set next Statement

Show next Statement

| writevaes  coi+F7 |
} Force values o 4 [
— Unforce values  Alt+F7
T Flow Control
Core Dump »
Display Mode 4
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F) See how Button1 effects Bulbl

) FirRe X

Expressicn
# Buttonl
# Bulb1

Buttonl Bulbl
] g

R[+[Q] [oox®

BE§
B

- 3 ¥

Turning Buttonl on or off will have a corresponding effect on Bulbl. However,
writing values to Bulb1 has no impact on either the button or the bbulb element. So
when the “Button_1” contact is ON, it turns ON the “bulb_1" coil.

Conclusion

Obviously, using a PLC to turn a lightbulb on or off would in many instances be
considered to be an over engineered solution. But it does help answer the important
question:

I How many software engineers does it take to change a lightbulb?

This little project does capture some of the essential elements of developing a PLC
program for a physical or even industrial application and we will build on this in our
next tutorial: Using COSESYS to program an industrial device.
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