Codesys sur Raspberry Pl 4

Le Runtime Codesys pour
Raspberry Pi

Présentation

Codesys fournit un Runtime pour cible Raspberry Pi afin de le transformer en Automate exécutant
du code Ladder / FBD / CFC et sur lequel nous pouvons piloter les GPIO.

e Le plugin peut se télécharger ici

e |l est nécessaire d'avoir un compte Codesys (gratuit)

e Le Runtime est gratuit mais il stoppe au bout de 2h ce qui nécessite un redémarrage
(pas génant pour un TP, inutilisable en production)

e Si vous souhaitez le Runtime sans la limite des 2h, il vous coltera 100€ pour une clé de
licence a demander directement chez Codesys

CODESYS Control for Raspberry Pi MC SL

>k k 7 Bewertungen Flgen Sie Ihre Bewertung hinzu

.."

CODESYS

CODESYS Control for Raspberry Pi MC SL ist eine angepasstes CODESYS Control Laufzeitsystem fur den Raspberry
Pi mit mehreren Kernen auf einer CPU.

Aktuelle Version: 4.5.0.0
, 100,00 €
Artikelnummer: 2302000032

Zzgl. Mehrwertsteuer

Kaufen Sie 4 fur jeweils 95,00 £ und sparen Sie 5%

Kaufen Sie 10 fiir jeweils 91,00 £ und sparen Sie 9%
Kaufen Sie 25 fiir jeweils 85,00 £ und sparen Sie 15%

Kaufen Sie 50 fur jeweils 81,00 £ und sparen Sie 19%

Anmelden und in den Warenkorb legen

AvVis perso :


https://store.codesys.com/de/codesys-control-for-raspberry-pi-mc-sl.html
https://innovation.iha.unistra.fr/uploads/images/gallery/2023-06/image-1688057936871.jpg

Il est tentant de se dire, qu'avec ce plugin a 100€ + un Raspberry Pi 4 a 50€, on peut atteindre des
performances équivalentes a un systeme IPC a 2k€ chez Siemens ou autre sauf que :

e Un Raspberry Pi n'est pas durci pour résister a un environnement industriel (pas de
garantie)

e Pas de possibilité de connecter des cartes I/0 simplement, il faut passer par un bus de
terrain de type Ethernet ou alors mettre des adaptateurs 0/24V sur les GPIO.

e De base, les performances temps réels ne sont pas garanties. (L'OS de la Raspberry Pi
n'est pas patché RealTime ou Xenomai)

e Par contre, on peut intégrer facilement en plus des outils de type MQTT, NodeRed,
Grafana car le Raspi posséde une forte puissance de calcul face a un automate classique.

Malgré les limitations, des industriels parient sur ce type d'outils en production avec un applicatif
gui nécessiterait normalement du matériel beaucoup plus colteux. Dans le cadre d'un projet
étudiant ou d'un POC, il s'agit d'un outil adapté et c'est toujours valorisant pour un étudiant de BUT

GEIl de pouvoir dire a un entretien qu'on a réalisé son propre IPC basé sur un Runtime Codesys sur
cible Raspberry Pi 4.

Installation du Runtime Raspberry
Pi sur Codesys

e Pour installer I'AddOn, faire Tools -> CODESYS Installer

‘@ CODESYS

- ] X
File Edit View Project Build Online Debug | Tools | Window Help Y]
BEE S0 o 3 B R X84 64 40 CODETSInler.. | a %=z o =2
m Library Repository...
@ Visual Element Repository
@] Visualization Style Repository...
u License Repository...
= OPC UA Information Madel Repositary...
W License Manager...
[6] Device License Reader..
Customize...
Options...
Import and Export Options...
Scripting 3
Edge Gateway b
Miscellaneous 3

e Cliquer sur Install File
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W CODESYS Installer [} X

Version

CODESYS 64 3.5.18.20

Location

C:\Program Files\CODESYS 3.5.18.20\CODESYS Browse

Channel for Setups
Releases

Channel for AddOns

Releases N
Install File Export Config Import Config
Installed Browse Updates
i CODESYS Application Composer 4.0.0.0
E2 CODESYS Automation Server Connector 1.24.0.0
e Sélectionner le fichier téléchargé précedemment
W Ouvrir *
~ v 4 I » CePC » Bureau v [J] Rechercher dans : Bureau el
Organiser + Mouwveau dossier Bz« [H o
o~
MNom Muadifié le Type Taille
7 Acces rapide
I Burcau » codesys 17/07/2022 14:17 Doss?er de fichiers
codesys_rasp 17/07/2022 1650 Dossier de fichiers
& Telechargement: # codesys2 17/07/2022 15:02 Dossier de fichiers
Documents A Raccourcis 10/09/2020 08:31 Dossier de fichiers
[&=] Images + ‘'» CODESYS Control for Raspb[irry Pl4.5.00 15/07/2022 22:31 CODESYS Package 36 179 Ko

e On ferme le logiciel Codesys en arriere Plan et I'on fait OK |
W Confirmation Required

The following cperations will be performed.
Click OK to procead with the changes listed below.

==== Install Packages ====

Install Packages (Silent=False, IncludeDependencies=False)
InstallationPath: 'C:\Program Files\CODESYS 3.5.18.20WCODESYS!
- CODESYS Control for Raspberry Pl, Version 4.5.0.0 ('C\Users\instal\Desktop\CODESYS Control for Raspberry Pl 4.5.0.0.packa

Dependencies
- CODESYS Edge Gateway for Linux, Version 4.5.0.0
- CODESYS Control 5L Extension Package, Version 4.4.0.0

Package Installation > OK Canc

Please close the following applications before continuing:
- 'CODESYS. exe’

oK Annuler |
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e On coche | accept the license agreements et normalement I'AddOn est correctement
installé. On peut passer a la création d'un Projet pour le Raspi.

CODESYS Control SL Extension Package CODESYS Control SL Extension Package 4.4.0.0
CODESYS Control for Raspberry PI 4.5.( License Agreement

CODESYS Edge Gateway for Linux 4.5.0
License Agreement
for the usage of a CODESYS Software or CODESYS Software Package

General Terms of License (End User License Agreement) far the supplied Software.
Please read this Software User Agreement carefully before using the supplied Software.
Downloading or installation of the Software constitutes recognition by the customer of the
conditions of this Agreement.

The following conditions are agreed between you as the software user and the company
CODESYS GmbH (hereinafter referred to as vendor), 87439 Kempten (Germany) and
are legally binding.

With this license agreement, you acquire the permission of use for Software from
CODESYS GmbH (e. g. http://codesys.com, hitp://store.codesys.com). Some products
may only be used for a limited period of time (Products with the name affix “Abo”,
‘Abonnement” or “Subscription”). If you do not agree to the following license agreement,
then you, the user, are not permitted to save and/or install the Software. Should you have
already installed the Software, and you do not agree to the license agreement, then
immediately delete or uninstall the Software.

§1 Object of the License Agreement
The object of the License Agreement is the supplied Software that you have received
either directly or from the CODESYS Store. With the provided Software, the user is in the
position to use and/or to extend the CODESYS Development System and/or implement a
CONFSYS runtime enviranment on a snecific nroarammable lonic contraller (P1CY

| accept the license agreement(s) Continue Cancel

Projet Codesys sur Raspberry Pi 4

Arborescence de projet

e On crée un Standard Project nommé Test_Raspi
e Enregistré dans le dossier Codesys\Raspi a créer

-
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@ Mew Project

Categories Templates
{7 Libraries HE
(3 Projects | B =
Empty project HMI project Standard project
Standard project
with Applicatio...

A project containing one device, one application, and an empty implementation for PLC_FRG |

Name |Test_Raspi

Location |C:‘,LJsers\jnsiall‘Domrnents‘l,Codesys‘Raspi

QK

Cancel

Rechercher un dossier

Please select the location folder for the new project:

. Bureau
» @ OneDrive
> & install
v I CePC
» [ Bureau
v Documents

Automation

v Codesys
Raspi
Test

» Kepware

» Siemens

Créer un nouveau dossier

e Pour Device, on choisit CODESYS Control for Raspberry Pi MC SL

e PLC PRG : en Ladder (LD)

Standard Project

objects within this project:

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

- A cyclic task which calls PLC_PRG

You are about to create a new standard project. This wizard will create the following

- A reference to the mewest version of the Standard library currently installed.

Device

FLC_PRG in |Ladder Logic Diagram (LD)

[

e On obtient I'arborescence de projet suivante :

CODESYS Control for Raspberry Pi MC 5L (35 - Smart Software Solutions ¢

St

Cancel

Annuler
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@ Test_Raspi.project - CODESYS - X
Eile Edit Miew Project FBD/LD/IL Build Online Debug Jools Window Help A &1
BEHE & o ¥ [Nl Yo I B B | E- [ #Y | Application [Device: PLC Logic] - @5 ©F ), g A [[Es=c=-= 2 |2 B |=
= € o AF AF A B0 gy DR @ e o o (A
Devices > 1 X [ pLc_PRG x || ToolBox - 3
= ) Test Ras - 1| [PROGRAM PLC_ERG = General
= [ Device (CODESYS Control for Raspherry Pi MC 5L) 3 var 0
=B PLC Logic 3 END_VAR F Box
=€) Application I Box with ENJENO
m Library Manager =usk Assignment
¥ pLc_PRG (PRG) + Jump
= {88 Task Configuration 41 Return
= 5% MainTask (IEC-Tasks) % nput
& pLC_PRG = Branch
2 SoftMotion General Axis Pool p— 100% E:I H Execute
¢ 1 + Boolean Operators
W@ GPIos_A_B (GPIOs AjB) + Math Operators
"% Onewire + Other Operators
=B Camera device + Function Blocks
£ <Empty> [y + Ladder Elements
B sPr
[ 100 % [
< 3 | |32 ToolBox JY Notifications

E Messages - Total 0 error(s}, 0 warning(s), 0 message(s)

Lastbuld: € 0 ¢ 0 Precomple Project user: (nobody) NS Ln1 Col1 Ch1 Q@
e On fait un update du Raspberry Pi dans Tools -> Update Raspberry Pi
® Test_Raspi.project” - CODESYS - X
Eile Edit View Project FBD/LD/IL  Build Online Debug | Tools | Window Help L @1
BEEI& = ¥ B |84 45 4 AL M 9 %l CODESYS Installer.. bogic] - 8 |, mW|[=5=tz-=F | M=
= e 4% 4% 4 A 4 4F b bel gy IF 5 fF F 5 S@f]  Libery Repository...
Devices ~ 3 X o [ Device Repository... ~ | ToolBox ~ 1
=3 Test Raspi < & Visualization Style Repository.. = General
= [ [pevice (CODESYS Control for Raspberry PiMCSL) | - 0
—-E10] PLC Logic E License Repository... F Box
=} Application =+ OPC UA Information Model Repository... F Boxwith ENJEND
m Library Manager E License Manager... -wik Assignment
iR pLc PR (PrG) [5]  Device License Reader.. -+ Jump
= {8 Task Configuration = <mr Return
= §& MainTask (IEC-Tasks) Customize... 2 Input
& pLc_PRG Options... Branch
. i = 100 % @ e
‘A SoftMation General Axis Pool — Import and Export Options... — T Execute
2 ¢ + Boolean Operators
Scripting
W@ cPlos_AB(GPIOsAB) || + Math Operators
2 Onewire £dge Gateway + Other Operators
=% Camera device Miscellaneous * Function Blocks
K <Empty> Update Edge Gateway + Ladder Elements
2 w1
Update Raspberry Pi N
123

On met le mdp : xxxx

On clique sur Install

On met le username du Raspi : pi

On vérifie le System Info que des données apparaissent (bug sinon)

On met I'adresse IP du Raspberry Pi: 192.168.1.15 (on peut également faire un scan)

On clique sur Configure

La création d'un User peut étre demandé avec un login et un mdp pour avoir I'autorisation
de transférer du code sur I'automate. Perso, j'ai choisi le méme login et mdp que pour le
Raspi.
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4 Login credentials

Username ||:u' |

Password |"u| |

[ ]55H loginbased onkey

4 Select target

IP Address 192,168.1.15 Scan

4 CODESYS Runtime Package

Version

| Install | Remove |

Package directory |C:‘|.IJ5&rs‘l.ins13Il‘l,CDDE§YS Control for F'.asp| | |

4 Additional Packages

| Install... | | Manage. |
A System
| System Info | | Reboot Target |
A Runtime
| Start | | Stop |

| Disable Application |

| Configure |

Connexion et Gateway

e On double clique sur Device
e |l faut créer une nouvelle Gateway correspond a la carte réseau sur laquelle est branchée
votre Raspberry Pi
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@ Test_Raspi.project” - CODESYS

File Edit View Project Build Online Debug Tools Window Help
E- =GR [ER R Rl B B v 1 |i#¥ | Application [Device: PLC Logic] ~ ©F ©F , w & [[= 7= o= »= & =
levices ~ @ x | ] PCPRG (7] Device x|
O Test e = Scan Network | Gateway <|| D
< Can Networ ateway - evICeE -
= [ Device (CODESYS Contral for Raspberry PiMC 5L) Communication Settings i
=0 pLC Logic | Add New Gateway...
=} Application Applications Manage Gateways... L
ﬁl Library Manager Backup and Restore Configure the Local Gateway...
[ pLc_PRG (PRG)
: | T
,..@ Task Configuration Files . 5 .
=gk x
\’f MainTask (IEC-Tasks) Gateway
] PLC_PRG Log
"% SoftMotion General Asxis Pocl ~ ‘ |POP~TCE|-K
-3 12C PLC Settings IP-Address: Press ENTER to set active path
W@ GPIOs_A B (GPI0s AjE) localhost
PLC Shell
"3 Onewire Port
= " Camera device 1217
i ( <Empty> Users and Groups
Yo

AccessRights

e L'adresse IP de la carte Ethernet était dans cet exemple de 192.168.1.100 (a adapter

selon votre config)

A

e On place I'adresse IP de votre Raspberry Pi a c6té de la Gateway et I'on appuie sur la

touche entrée
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Gateway >
Name |Gateway—2 |
Driver |'|'c;p‘r]p o |

IP-Address 192.1638.1. 1[:&
Port 1217

The setting 'TP-Address' can be used to specify an IP address or DNS
begin with "dns:"

your PC.

address for the gateway. This is useful if you want to connact to a remote
gateway running on another PC ar device. If you use DNS the address must

By default, this setting is "localhost' to directly connect to the gateway on

oK || Cancel

Scan Metwork | Gateway = Dewice -

Gateway
Gateway-2 v | |19:'_. 168.1.15| i, |
IP-Address: Press ENTER to set active path
192.168.1.100 I}
Port
1217

e On remet le login et mot de passe qui permet de transférer le code PLC sur la cible

Raspberry Pi

e La cible passe au vert avec du texte en-dessous
e On est OK pour la suite
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Device User Logon x

You are currently not authorized to perform this operation on the device. Please enter the name
p and password of an user account which has got the sufficient rights.

Device name |

Deviceaddress |USE4.1UUU.E]DC.CDAB.010F

|
|
Ilser name |philippe |
|

Password |lllllnlnlnlulllll-| o
Operation: View
Object: "Device"

Scan Metwork = Gateway = Device -

Gateway
Gateway-2 " | 192.168. 1. 15 (active) ~ |
IP-&ddress: Device Name: %
192.163.1.100 rasphemypi
Porz Device sddress:
1217 0364.1000.2DDC.C0AB.010F
Device[PAddress:
192.168.1.15
Target ID:
pooo oo11
Target Type:
4102
TargetVendor:

35 - Smart Software Solutions GmbH

TargetVersion:
4.5.0.0

Programme de test Raspberry Pi

Nous souhaitons faire dans ce programme de test un pilotage de LED a partir d'un Bouton Poussoir

e Le BP est branché en Pull-Up ce qui signifie qu'a I'état de repos, il envoie 3.3V, a I'état
actif, il envoie 0V
e Le BP est branché sur la GPIO 17
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e La Led est branchée sur la GPIO 4

e Voici le programme crée pour piloter la LED
e Comme le BP est actif a I'état de repos, on aura la LED qui sera allumée, si on appuie sur

le BP, la LED s'éteindra

‘@ Test_Raspi.project” - CODESYS
File Edit View Project FBD/LD/IL  Build Online Debug Tools Window Help

EEHS o~ BRX(MAGMAE A NN A+ (3| | Application [Device: PLC Logic] » @8 €, w W [[z9=2=-= & |o [HE |5 L

- =

TE 6 [-we 43 0 o0 AF 4T i 00 Wl AR I EF I = oae Y @ R OE }rtéy:&g
Devices v 3 X | [ PLC_PRG x [i] Device W@ GPIOsAB | -
=5 Test Raspr - 1 PROGRAM FLC_FRG
=4 Device (CODESYS Control for Raspberry Pi MC 5L =5z VAR o
- B PLC Logic 3 BE: BOOL;
=} Applicatio 4 LED: BOOL:
. ppiication 5 END VAR
. m Library Manager -
-7 PLC_PRG (PRG)
= @ Task Configuration
=38 MairTask (IEC-Tasks)
] PLC_PRG
- 100% |8
"% SoftMotion General Axis Paol _—
‘a me :
~H@ GPIOs_A_B (GPIOs AJB) BE {LED
v mon H
‘a QOnewire LI} LY
7 % Camera device

e || faut maintenant affecter les GPIO aux variables BP et LED
e On configure GPIO 4 comme Output pour la LED
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e On configure GPIO 17 comme Input pour le BP

1R PLCPRG  [[f] Device 'u® GPIOS_AB X | -
Parameters Parameter Type Value  Default Value Unit  Description
- GPIO4 Enumeration of BYTE Output not used configuration of GPIO4
oM i
Eo # GPIO17  Enumeration of BYTE Input configuration of GPIO17
. @ GPID18 Enumeration of BYTE not used not used configuration of GPIO 18
IEC Objects
@ GPIOZ22 Enumeration of BYTE not used Ikmt used configuration of GPIC22
e @ GRPTO3 Frumeration of RYTF not nsed not nsed ronfimuratinon of GPTO23
e Dans I/0 Mapping on affecte la variable BP au Bit 17 pour Digital Input
W Test_Raspi.project” - CODESYS
File Edit Miew Project Build Online Debug Tools Window Help
e & - = & BX(dMASINSAAR - [T | #¥ | Application [Device: PLClogic] ~ @8 ©F , @ R [=F=2=-= 2 | M=
Devices ~ B X | B PcPRG  [[f] Devie W@ GPIOS_AB X ~ || TooBox
= ) Test Rasoi -
[ Device (CODESYS Conlrol for Raspberry PiMC 1) Parameters Find Filter Show all ~ 4p Add FB for IO Channel... !
= Eg PLC Logic 10 Mapping Variable Mapping  Channel Address Type Unit  #~
= Application =4 digital inputs (GPIO0..GPIO31) o%ID0 DWORD
ffifl Library Manager EC Objects [ Bit4 SGIND. 4 BOOL
[ pic pra FRG) [ ) | Bit17 %X2.1 BOOL
=-[B8 Task Configuration o Bit1s %IH2.2 BOOL
= @ MainTask (IEC-Tasks) L4y Bit22 %IN2.6 BOOL
&) pLc PR =507 Input Assistant X
~ "% SoftMotion General Axis Pool
1 TextSearch Categories
M@ GPIOs_A_B (GPIOs AfB)
3 Onewirs Variables &  Name Address Qrigin
- % Camera device
“E <Empty> BR pLC_PrG DGRAM
s - wee, ] so0t
| P LE -k
+- {@ ToConfig_Glob
’ {} sm3_sasic
+-{} sM3_Math
e De maniere équivalente on affecte la variable LED au Bit 4 pour Digital Output
B PLCPRG  ||f] Device ‘m® GPIOS_A_B X | -
Parameters Find Filter Show all + op Add FB for |0 Channel... E
. . . o
1/ Mapping Variable Mapping  Channel Address Type Unit
. ] digital inputs (GPIO0..GPIO31) %ID0 DWORD
IEC Objects I Bit4 %IND. 4 BOOL
- % Application.PLC_PRG.BP " Bit17 P12 BOOL
- Eit13 ShIXN2.2 BOCL
. Bit22 %RIN2.6 BOOL
ziam - 4 Bit23 BHIX2.7 BOCL
A Bit24 %IX3.0 BOCL
o % = Eit25 3IN3.1 BOOL
N M Bit27 oLIN3.3 BOCL
= Bit28 %RIN3.4 BOOL
S Bit23 %IN3.5 BOOL
- Bit30 %IX3.6 BOCL
----- b ] Bit31 %IX3.7 BOOL
= digital outputs (GPID0..GPIO31L)  %0QD0 DWORD
" [application.PLC_PRG.LED [ Bit4 SLONG4 BOOL
- T Bit17 %eQX2. 1 BOOL
T Bit13 %QK2.2 BOOL
E R e - N
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Test

e On fait Generate Code (F11)
e On fait Login (AIt+F8)

WP Test_Raspiproject” - CODESYS

Eile  Edit View Project FBD/LD/IL  Build Online Debug JTools Window  Help

BeE& o o i BX(drdiS N 97N e Application [Device: PLC Logic] ~ &5 @ |, m ¥ [[Z === & | o BB
= oo [-we e e or 4 W A 0E b Ay WF L HF > = ow (@ B E | T AN
Devices ~ 0 x || “hf PLC_PRG x| [ Devie [#® GPIOsAE |
=) Test Raspi | 1| PROGRAM PLC_ERG
= [T) Device [connected] (CODESYS Control for RaspherryPiMcsl) |5 = VAR
- - 3 BE: BOOL;
=& pPLC Logic
@_l]u = - [ ] 4 LED: BOOL;
¢ Embcohonine; s END VAR
’m Library Manager -
~[f] pLC_PRG (PRG)
_@ Task Configuration
3 @ MainTask (IEC-Tasks)
& pLc_PRG
"% SoftMotion General Axis Pocl p—
% e i |
M@ GPIOs_A_B (GPIOs AfB) CODESYS %
‘L Onewire
" Warning: An application 'Application’ is currently in RUN mode on the PLC. As
‘&_ Camers device @ there is no matching compile information, this existing application needs to be
E  <Empty> replaced,
% sPI )
Click "Yes' to download the latest code or "No' to abort.
No Details...

On fait START (F5)

comportement attendu

Vous venez de créer un Automate avec

@ Test_Raspi.project” - CODESYS

File Edit View Project FBD/LD/L Build Online Debug Tools Window Help

On remarque que la LED est automatiquement allumée, ce qui est conforme au

Quand on appuie sur le BP, la LED s'éteint (conforme aussi)

un Raspberry Pi -> Bravo !

Bl & oo b B2RX (MGG N SAq t9 (3 | #¥ | Application [Device: PLC Logic] ~ &5 @ |, w W [[=5=¢== & o W |=

o [ 43 e AF A A 4 b gy FF T Y B o Y H E | Tt

Devices > 2 x| [ pcPrG x Device [ 8@ GPIOs A B
- @ Test Raspl B3| oevice application.rLc_pre
7 Device [connectad] (CODESYS Contral for Raspberry PiMC L Bepression
=-E PLE Logic o
= plication [run’
| © ko run] P

) Library Manager
B9 PLc_PRG (PRG)
=@ Task Configuration

Type  Value  Preper.. Address Comm.. ||

BOOL il

BOOL TRUE

LED

=3 g mainTask (IEC-Tasks) 1
&) pLC_PRG BE
'3 SoftMotion General Axis Pool I_(lﬂ
B e

- M@ GPIOs_A_B (GPIOs A/E) RET|
173" Onewire
= 3% Camera device
K <Empty>
3 5P
g >
[ watch 1 -
[ Ecpression Application Type Value Prepared value  Execution point Ac
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