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Webinars

Agenda

> Seleccion

» Nivel Basico PLCnext Engineer

» Nivel Basico PLCnext Engineer HMI
» Lenguajes de Alto Nivel

> Herramientas
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PLCnext Technologym
PLCnext Engineer Designed by PHOENIX CONTACT

PLCnext Technology Configuration and Engineering

Fast and flexible configuration

= C-Code, Simulink models, function components, &
IEC61131-3, Safety, HMI

Extendable

By licensed add-ins like the Viewer for Simulink

Easy handling

Intuitive user interface

Clear structures

1046008

The software for configuration and engineering
PLCNEXT ENGINEER

: @ @ Rleowad

INSPIRING INNOVATIONS



Seleccioén

PLCnext Engineer

|
. . mﬂaﬂi -..-. Térming de blegueda [ Cédign / Tipe / Cidigo we Bl.lr » Productss A-7

Empresa

Productos - Soliciongs * Servicio y Soporte * Mi Phoenix Contact =

e Productos w

Software in al w Programacidn PLC w

Software - PLONEXT ENGINEER - 1046008

Software - PLCNEXT ENGINEER - 1046008

@ Piataforma de software de ingenieria para los controles de automatizacian de Phoenix
Contact, PLOnext Engineer cumple con IEC 51131-3 v estd disponible de forma
gratuita en las descargas. La funocnalidad se puede amphar mediante la adguisicion
de complementos. Para haceria, abra & configurador de lieencia a travéa del betdn
"Configurar”,

Crear PDF

I Debe configurarse ol producto. Delivery within 43 hours by email

Afiadic a la comparativa Afiadir s La lists de notas

Vista general Diatos tdemeos ALoesonod Descargas

Hoticias - Carrera

Contacta

Lista d= productos Progremacitn con PLC

Comparativa de productos (4)
* Irala comparabve de

producios

PHOENTX CONTACT
GmbH & Co. KG

Flachsmarktstrafie 5
0-32825 Biomberg

+49 (0) 5235-3 00

ormularis de contacts
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Area de descargas

Note Open Source B

(|
PLCnext Engineer
=
Change Notes » .
=
Activation Wizard »
-

Industrial Security o

Indicaciones de uso

Descripcidn

[html, 307 ¥B] Imficaciones de oo
Nota dei software Open-Source
PLI:ne);b—Englna:r—;‘GEﬂ-Opzn-'Suun:e-'SuFtwar:—Nsh:E.hl‘ml

[pdf, 1 MB] Indicaciones de uso

Prod.-Id. 107%13: AH DE INDUSTRIAL SECURITY

HMaSnahmen zum Schutz von netzwerkfahigen Geraten mat
Kommunikationsschnitistellen, Lisungen und PC-basierter Software vor
unbarechtigten Zugriffen

ah_de_ndustrial_secunty. 107913_de_03.pdf

[pdf, 142 KB] Indicaciones de uso

Prod.-1d. 108455: AH DE PHOENIX CONTALCT ACTIVATION WIZARD -
CHANGE NOTES

Phoenix Contact Activation Wizard - Anderungshinweise im Uberbhck
ah_de_phoena_contact_activation_wizard_change_ 108455_de_03.pdfF

[pdf, 277 KB] Indicaciones de uso

Prod.-Id. 108337: AH DE PLCNEXT ENGINEER - CHANGE NOTES
PLCnext Engineer - Anderungshinweise im Uberblck

sh_de picnext engmesr change notes 108337 de_ 14.pdf

Ipdf, 286 ¥B] Indicaciones de usp

Prod.-Id. 108337: AH EN PLCHEXT ENGINEER - CHANGE NOTES
PLCnext Engineer - Change notes at a2 glance
ah_en_plenext_sngunesr_change_nobes_108337_en_14.pdf

[pdf, 130 KB] Indicaciones de o

Prod.-1d. 108455: AH EN PHOENIXY CONTACT ACTIVATION WIZARD -
CHANGE NOTES

Phoenix Contact Activation Wizard - Change notes at a glance
ah_en_phoeni_contact_sctivation_wizerd_change 108455 _en_03.pdf

[pdf. 1 MB] Indicaciones de wss

Prod.-Id. 107%13: AH EN INDUSTREAL SECURITY

Measures to protect network-capable devices with communication
mterfaces, solutions, and PC-based software aganst unauthonoed
ACLESs

sh_en_industrial_secunty 107913_en_03.pdf

Idiarma

mglés

aleman

sleman

Fleman

ngles

nglés

inglés

Version

03

oz

o3

o3
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Quick Start Guide

= PLCnext Engineer

Installing and operating the PLCnext Engineer
software

Quick start guide

UM Q5 EN PLCHEXT ENGINEER

P@COM @@ IR d

INSPIRING INNOVATIONS
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Quick Start Guide
PLCnext Engineer

= Licenses

= Button Configure

= Activation Wizard

10

1.5 PLCnext Engineer licenses

The basic functions of PLCnext Engineer are available as a free of charge license. Once in-
stalled, these functions are available without limitation and free of charge. Further functions
can be added for a fee (even at a later stage). The licenses are bound to the hardware of a
PC or a USB dongle.

To order further licenses, proceed as follows:

*  Loginwith your access data at phoenixcontact.net/products or register for the first time,
*  Select the PLCNEXT ENGINEER product (Order No. 1046008).

*  Select “Configure” on the PLCNEXT ENGINEER product page to configure your per-
sonal license.

Once you have sent your order, within 48 hours you will receive an email from Phoenix
Contact that contains a ticket ID. You need the ticket ID to activate the license.

The Phoenix Contact Activation Wizard is used for the activation process of licenses for
further functions. The Phoenix Contact Activation Wizard is a part of the PLCnext Engineer
installation package. In order to start the application you will find an .EXE-file under the
installation path (Default path: ,C:\Program Files (x86)\PHOENIX CONTACT\Phoenix
Contact Activation Wizard\").

The USB dongle ESL STICK USB A (Order Mo. 1080084) for saving licenses for various
software products is delivered without licenses. The Phoenix Contact Activation Wizard is
also used for the activation process of USB dongle licenses.

* To activate a license, follow the instructions in the Phoenix Contact Activation Wizard.

@ @ Reowad
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Quick Start Guide

“COMPONENTS" The “COMPONENTS" area contains all the components available for the project. The com-
Qu i ck U M area ponents can be divided into the following categories based on their function:

= PLCnext Engineer

COMPONENT S

Developing program code (“Data Types”, “Programs” and “Functions & Function
Blocks”)

Showing all devices available for the “PLANT" area and adding them via GSDML or FD-
CML (“Devices”)

Editing HMI pages {(*HMI")

Adding libraries such as firmware libraries, IEC user libraries or libraries provided by
Phoenix Contact (“References”)

s
» 7= Programming {268)
?» = PLCnext Components & Programs
» ' Network (319)
> 5, HMI(31)
» [ Libraries (1)

Figure 3-4 Example for the “COMPONENTS" area

11

OO LeNAT O ¢
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Seleccion Software actual

PLCnext Engineer

* Irapagina www.phoenixcontact.com/global

12

PLCnext Engineer 2020.6.2

1046008 PLCNEXT ENGINEER

Software
Descripcion
[ | [exe, 470 MB] Software

PLCnext Engineer 2020.6.2: PLCnext Engineer es la plataforma de software
modular para los sistemas de control de |a familia PLCnext Control. Incluye

las di ! ias para la i el d lloy la
puesta en servicio de una ap on de aut izacion
SHA256 Checksum:

5c361602b353cdd19c4761dec5b58082a489635ef24d130a3b5470a572cdbben

PLCnext_Engineer_Setup_2020.6.2_64bit.exe

[exe, 467 MB] Software

PLCnext Engineer 2020.0 LTS Hotfix 1: PLCnext Engineer es la plataforma de
software modular para los sistemas de control de ia linea PLCnext Control.
Incluye las discipli técnicas 185 para la fi el desarrollo
v la puesta en servicio de una aplicacién de

SHAZ56 Checksum:
0f656daalal9023070db58cbefde13b75chebe3b5fac529f269fcc31c2696ec8
PLCnext_Engineer_Setup_2020.0.1_LTS_(64bit).exe

[zip, 47 MB] Software
El asistente de activacién de Phoenix Contact sirve para activar licencias de
software para las que previamente se solicitd un ID de ticket.

‘SHA256 Checksum:

970dad4622347af2b2beeda618436484737ed2c396600c779513643b7 c0bs4esf

Activation Wizard Setup 1.3.2.2ip

Idioma

Internacional

Internacional

Internacional

Versién
2020.6.2

2020.0.1
rs

1.3.2

OO Lcowaa @ @
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Seleccion Software DEMO
PLCnext Engineer

13

Demo-Software (revisions)

Descripcidn

Idioma

| [exe, 470 MB] Demo-Software {revisions ) Internacons
PLCnaxt Engineer 2020.6: PLCnext Engineer es fa plataforma de
softwasre modular para los sistemas de control de la famidis
PLCnext Control, Incluya 135 disciplinas téonicas necesanas para
la configuracian, el desarrollo y la puesta en service de una

aplicacidn de automatizacdn.

PLCnext-Engineer-Setup-2020.6-64bit.exe

™ Ir a pégina WWW-phoenixcontact.com/qlobal [0 | [exe, 476 MB] Demo-Software (revisions) Internacional

1046008 PLCNEXT ENGINEER

PLCnext Engmesr 2020.3 Hotfix 1: PLCnext Engineer & 8

plataforma de software modular para los sistemas de control de
| familie PLCnext Control, Incluye (85 disoiplnes tdenicas
necesarias para 'a configuranidn, el desarrollo v la puesta en
servicio de una splicacdn de automatizseibn.
PLCnext-Engineer-Setup-2020.3.1-64bd-. exe

[ [zip, 476 MB] Demo-Software (revisions) Internacional
PLChext Engineer 2020.3: PLCnext Engineer 5 la plataforma de
software modular para los sistemas de control de la familia
PLCnext Contral, Incluye las disciplmas técnicas necesanas para
la configuracidn, el desarrsila v la puesta en servigio de una

aphcacidn de sutomatizacidn,

PLCnaxt Engineer Setup 2020.3 (G4bit).zip

|l [zig, 467 MB] Demo-Software [revisions ] Internacional
PLCnext Engineer 2020.0 LTS: PLCnext Engineer s la plataforma
de software modular para los sistemas de control de fa linea
PLCnaxt Central, Incluye las disciplinas téenicas necesanas para
| configuracion, el desarrolle ¥ la puesta en servicio de una

aplescidn de automatizacian.

PLCnext_Engineer_Setup_84be_2000.0_LT5.op

O [zZip, 433 MB] Dema-Software (revisions) Internacional
PLCnext Engineer 2019.9: PLCnext Engineer e4 la plataforma de
software modular para los sistemas de control de fa linea
PLCnext Control, Incluye las disciplinas técnicas necesanias pars
la configuracidn, el desarrolla ¥ ja puesta en senvion de una

aphicacidn de sutomatizacan,

PLChaxt_Enginzer_Setup_{54bit]_2019.9.np

Software DEMO

2020.6

0031

2020.3

2020.0 LTS

2019.9

OO« Rleowad
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PLCnext Technology -
PLCnext Engineer Designed by PHOENIX CONTACT

Complete Integrated System

Network
configuration +

diagnostic +
security

a OO Lcowaa @ @
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PLCnext Technology':ﬂ
PLCnext Engineer Designed by PHOENIX CONTACT

Information Architecture

xample
Fie  EM  View Pojd  Edas  Wedow  Hep

CE nAENE =0

Instances

Cross functions

£
EoEEaasEEa

15 OO Lcowaa @ @
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PLCnext Technology[ﬂ
PLCnext Engineer Designed by PHOENIX CONTACT

Integrated Visualization Editor

= Deeply integrated
= Based on central handling

= Scalable
= From small scale controllers to IPCs

= No client installation
= Modern web browser

= Technology-neutral
= Screens are stored in neutral format

= Lightweight
= Low resource demands on PLC

. 00U DAFZOEDE
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PLCnhext Technologym
PLCnext Engineer Designed by PHOENIX CONTACT

Visualization Runtime Concept

One project

“
|

(PLC +H HMI application
HMI project
%} '

values

i
|

PLCnext Engineer

Engineering Software

Client(s)

” OO LeNAT O ¢
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PLCNEXT ENGINEER
Pagina Internet Internacional

" Configurar Software - PLCNEXT ENGINEER - 1046008

Plataforma de software de ingensena para las controles de automatzacsn de Phoenod

b Caontsct. Pl Criext Engineser cumple con IEC 61131-3 v ecks d=ponible de forma
» - gratuta en las descargas. La funcionalidad =& peede ampliar mediante [a adguisican
o de complementas. Para hacera, abra & configurador de licencis s traves del boton
L] "Cl:-nﬁ-iul'-nr'
—— Crear PFDF

7 Articulo bajo demanda Delivery within 38 hours by email

Aniadir a la comparativa Adiadir a la lista de notas

Vista general alns Letnspos RLCESSTInS Cescaryas

1 OO LeNAT O ¢
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PLCnext Technology -
PLCnext Engineer Designed by PHOENIX CONTACT

License Structure

Configuration
Programming
Visualization

: L Safety
Reporting x Extended
|
Safety HMI sg:;‘;e Vis.
Basic Trending Management Wizard

1 OO Lcowaa @ @
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PLCnext Technology -
PLCnext Engineer Designed by PHOENIX CONTACT

License Structure Free of charge

f’Lbﬁg;ﬁ E {

Configuration
Programming
Visualization

Licensed AddIns

ACI
Code Safety

Analysis Reporting Extended

Safety HMI Sgg;‘;e Vis.

Basic Trending Management - Wizard

000 RGO
. No icon = Idea about future Add-Ins CONTACT

INSPIRING INNOVATIONS

i_% Icon = available Add-In



Opciones

PLCnext Engineer

21

Empresa = Moticies

Productos »  Soluciones w  Servicio y Soparfe w  Mi Phoenix Contact

Home froductos. w

Configuradar e licencias

Configurador de licencias

Lisung bisher nicht gespeichert

Add-in Sequential Function Chart Editor

Editor para la programacién del lenguaje de pasos secuenciales conforme a IEC

= 61131-3 con andlisis de errores integrado.

LIl

PLChext ENG SFC *

Add-in Sequentisl Function Chart Editor

Add-in Application Control Interface
:

Interfaz para el control remoto del software PLCnext Engineer de aplicaciones de
lenguaje de alto nivel externas,

=

v Productos A-F

Carrera Cantwcto

Laden '-'E'""' charn

OO LeNAT O ¢
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Opciones

PLCnext Engineer 1046008

22

"

Add-in Viewer for Simulink

a m Wisualizador para |a representacion de modeles MATLABE Simulink® que se

pueden procesar en un sistemna de control PLEnext Technology.

PLOCnext ENG MV *

Add-in Functional Safety Editor

Editor (con certificacidn de TUW-Rheinland) para programar aplicaciones de usuaria
relacionadas con la seguridad y para la configuracidn y puesta en servido de
equipos PROFIsafe en sistemas de control orientades a fa seguridad con PLCnext
Technology.

PLCnext ENG SAFETY ©

Complemento generador HMI

‘Generador HMI para generar una visualizadion completa basada en un proyecto de
m usuario sin esfuerze manual.

Generador PLCnext ENG HMI ©

Add-m Functionsd Safety Editor

OO LeNAT O ¢
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Opciones

PLCnext Engineer 1046008

Opciones de licencias
Las opciones de ficencia se refieren en general a 1a configuracidn seleccionada arriba. Todas las
licencias son permanentes, es decir, sin Ifmite de tiempo. Al seleccionar ‘Licencia de red’ determina
el pdmere de usuarics simultinecs. El nimero de licencias puede predefinifio en la cesta de la
compra.

Tipo de lcencia *

Licencia monopuesto [LO1] v

MNimera de licencias ©

“Selecclén obligatoria

Reset

23

Presentar art

PHOENIX CONTACT
S.A deCV.

Lago Alberto No. 319 - Piso §
Cofonia Granada

Delegaciin Miguel Hidalgo
México, Ciudad de México
C.R 11520

+5/55M1101-1380

OO LeNAT O ¢
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Opciones

PLCnext Engineer 1046008

Empresa - Noticias = Carrera = Contacto -

Productos » Soluckones *  Servicio y Soporte v Mi Phoenin Contact =

Mome "

- Configurador de licencias

Configurador de licencias

Volver & la configuracian

MNembre de selucién KrRN JT Dacumentacidn de fa sulu:izﬁij'l
én | o

B nombre de solucida es una dave Bape la qua se guards su lista da productss an
ruastre sistama.

Enviar este nombre por correa slectrinica Anadis & la cesta de la compra

Su setecoon Muyasirs todan |55 deasones tomadas v

1036008/ POOVLOL 1/0L/ NO/NO! N OO/ RO NO/ MO NOY NONO/HNO/NOINO/NO/COT - PLCNEXT ENGINEER
L] . Flatsfoprma de software de ingenieria pama los controles de automatizacidn de Phoenix Contact, PLCnext Engineer cumgple con JEC 61113-3
v esta disponible de forma gratua en |as descarges. La funcionalidad se puede ampliar medante la adguisicidn de complementas. Pars
hacerio, abra el configurador de licencia a traves del botdn “Configurar®,

2 OO LeNAT O ¢
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Opciones

PLCnext Engineer 1046008

Preducts »  Service and Suppart » My Phoenix Contact =

Search ¢ Products A-Z

Home Producty « Electranic softwere and license distnbution

Electronic software and license distribution

Back to configuration

Solution IDTRRIY AT Solution documentation
[10 x2831 ] :a

Th szlution 1D is the referancs numbsr that idantifies your summary in eur system, This means that you

can call up your solution again at any time, If you send the sofution ID via e-mall to others, then the
recipiant ean recensbruct yeur gummany guickiv,

Send 1D via e-mail Addd to shopping o

Your selechan Mreplay =il decsions mades +

1046008/ PO0/LDLS L N/ NG/ D3 NOYNO/MOYNO/ND/ N0 MO/ NOYNO/NO/MNO/NG/COL - PLCNEXT ENGINEER
. 4 Engineering software platform for Phoenix Contact automation controllers, PLCrext Engineer is TEC 61131-3-compliant and i& available
L free of charge under Downloads. Its functionality can be extended usng paid add-ins. To do this, open the license configurator via the
“Canfigure” butten,

2 OO LeNAT O ¢
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PLCnext Technologym
PLCnext Engineer Designed by PHOENIX CONTACT

Sequential Function Chart — SFC 3¢

= Represented as a function block i— e ot
= Automatic generated Typelnfo and LR pSTR e e
Statelnfo structure e
= Error handling | N [ J——{somomsose swon
= Directly connected transitions [ e
= Transitions in separate worksheets I
I |
(FBD, ST, LD)  —— |
= Operation modes: e m W
Automatic, Manual Step, Halted = e
=H ]
==y G-
PHCENIX
i © D (e q

INSPIRING INNOVATIONS



PLCnext Engineer

Sequential Function Chart — SFC N

= Compact SFC
= STEP Interlock

can be used to control the execution of actions

associated to a step
= Pre-Execute worksheet

= Post-Execute worksheet

27

1

PLCnext Technologym

Designed by PHOENIX CONTACT

SFCFunclionBlockl

SFCFunctionBlock
N PRESET_OPERATING_MODE STRUCTUREMm
NFINAL_SCAN STEP_STATESHE
M EVALUATE_ALL TRAMNSITIONS ACTIVE_OPERATING_MCDE W
CompactSFCFunctionBlock1 N OL D e
CompactSFCFunclionSlock 2t
STRUCTUREW W STEP_ID ERROR_CODEMm
STEP_STATESE NACTIVATE_STEP INTERLOCK_FAULTE
RAMET] B DEACTIVATE_STEFP
N ACKNOWLEDGE_ERROR

[. Step1

=% Add Action
[IP_E. Action1 - Add Transition
=% Add Interlock
=% Add PreExecute
Transition1 *
&= Add PostExecute

@ @ Reowad
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PLCnext Engineer

Functional Safety Programming

Fully integrated Safety Programming

28

TUV Rheinland certified
according to IEC 61508

Editor with common behavior
as known from standard
FBD or LD editor

Low Variability Language support
Network granular CRC checksums
PROFIsafe Support

PLCnext Technologym

Designed by PHOENIX CONTACT

r_SG1 Guard Locking for the safety door SG1

OO [leonad @«
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PLCnext Technc:logy[ﬂ
PLCnext Engineer Designed by PHOENIX CONTACT

Functional Safety Programming

B P1Crest Enginoer

Fully integrated Safety Programming

= Individual safety functions can be
protected by a verification function

= Background signal path analysis

= Background safe semantic analysis

= Diversely-redundant code generator

D

—

SLS
EN_SLS

AR DiagCode foyDoor_36 1
Resel | Reset
8_EnableSwitchOut 1 [==| TIP_1 EN_SLS OUT [==| S_EnSisOut FREERLE = B LI P
LT =] (& & N—u >

S_EnableSwitchOQut_2 |=| TIP_2 4 Aoy —-—
Corms e —
N 000 kRGO ¢
CONTACT
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PLCnext Technologym
PLCnext Engineer Designed by PHOENIX CONTACT

Viewer for Simulink x

= Model export as part of a
PLCnext library

= Drill-down into sub-models

= Online-values for In- and Out-Ports

Matlab Simulink

. 2

Compiler: SimulinkProgram.so

Exporter: Simulink.Model.simv

S 2

ExternallibraryBuilder
PC Worx engineer Library

PLCnext Engineer

Engineering Software b el =
Y. LA N T
< 2 ¥ g maen
B 00— e ]
s OO0 CleoNAd @ ¢
CONT.
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PLCnext Technologym
PLCnext Engineer 2019.0 Designed by PHOENIX CONTACT

Viewer for Simulink #

= Global / Local Search B GRALTaD IR EFAE
= Jumpable objects selected Locaten | oetis

~ ':'\ search for ‘Gain' f Options: Case insensifive (2 results)

. w~ I}l PLCnext Compenents & Programs ( PLGnext Gomponents & Programs f TestCase [ TestCaseGomponent - TestGase {one result)
= Display block T o
With O n I i n e Va I u es ~ ‘1 PLCnext Components & Programs / PLCnext Components & Programs [ TestCase / TesiCaseComponent © TestCase / AIS / Controller / Inferpolation / Loginfarmation (one result)
,D Gain {Gain

= Overwrite of GDS ports

[——=oo0)
= Jump to Type Model from Instance '

Display

= Online Indication on lines
for boolean in /out ports

3
I - - [ Go To Type Editor ’
ra
[s2 | S e——
# Overwrite/Force Ctri+Alt+2 b

g OO LeNAT O ¢
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PLCnext Engineer

Application Control Interface (ACI) E

Remote Control of the software:

32

v

K K K = EH =

Application.BuildPath (property)
Application.OpenProject (method)
Application.ProjectOpened (event)
Project.Close (method)
Project.Save (method)
Project.SaveAs (method)

Project.Closed (event)

%/

PLCnext Technologym

Designed by PHOENIX CONTACT

T — P —, i .

00000

mPHGNIX
CONTACT
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PLCnext Tech nologym
PLCnext Engineer Designed by PHOENIX CONTACT

Software License Distribution

o @

License Central

Phoenix Contact

e-Shop

Article No. - ‘ License

Ticket + Footprint 9

EX Ticket Code: ABCD-EFGH-IJKL-MNOP-QRST

& OO Lcowaa @ @
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Licensing

Activation Wizard

= Version 1.1 HMI 2018
= Deactivating / Moving licenses

= Version 1.2 SPS 2018
= Network server for licenses
= Server list; authentication

= Borrowing of licenses
(can be returned to pool)

34

PLCnext Technologym

Designed by PHOENIX CONTACT

L£] Phoenix Contact Activation Wizard — O x
File Exras Help

[DeERA

Borrow License

L Phoenix Contact Activation Wizard

File Extras Help

Select Action

Activate a license for this PC (internet connection required). You can also creg|
request file for another PC that is not connected to the Internet. Furthermore,
send a license receipt file you have received from an offline PC to the Phoen
server.

Please select the desired action:
(%) Activation / deactivation on this PC
(® Activate license
Activate a license for a license container on this PC.
() Deactivate license
Deactivate a license for a license cantainer on this PC and return the licen)

Contact license server.
Deactivated licenses can later be activated again using the same ticket ID|

® Activation / deactivation on another PC
(%) Emergency license

Select the license(s) you want to borrow, set the borrowing time and select the license
container.

Availzble licenses:

License Free Total Max. Berrowing Time

PHOENIX CONTACT (130-3495770155)

PLCnext Engineer 1 1 30000000
PLCnext Engineer - SFC Editor 1 1 30000000
PLCnext Engineer ¢ o 30.00;
PLCre; ineer - SFC Editor o 0o 30.00;

PLCnext Engineer - Application Control Interface 10 10 30.00:00:00
PLCnext Engineer - MATLAB® Simulink® Viewer 10 10  30.00:00:00

Borrowing time: | Max. borrowing time:
Container:
Ot CONACRE o) gl

Results:

Connected to Phoenix Contact license server (icence01.phoenixcontact.com).

Borto Cancel | | Help

Connected to Phoenix Contact license server (licence01.pheenixcontact.com).

Net | | Concel

[

OO LeNAT O ¢
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PLCnext Engineer
Electronic Software License on USB A

Software dongle - ESL STICK USB A - 1080084

@-{ CmbDaongle for saving licenses for various software products

Generate product PDF

. current article

Add to product comparison Add to part list Add to shopping cart

Overview Technical data Downloads

Product Description

Up to 2000 licenses with different license models for vanous software tools can be stored on the license dongle.
Licenses can be used flexibly by moving the dongle from one computer to another.

Use of a license dongle is recommended when using virtual machines. This means that licenses can still be used
after virtual machines are copied or even if settings are changed on the virtual machine.

Using the "Activation Wizard" software tool, activate and deactivate licenses on the license dongle. Or use the
“Activation Wizard” to migrate licenses from a PC hard drive to a license dongle (or vice versa), for example.

Mo additional drivers are required to operate the dongle. After it is connected to a computer, it can immediately be
used without administrator rights.

RoHS
35

PLCnext Technologym

Designed by PHOENIX CONTACT

IF Design Award 2019
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PLCnext Technologym
PLCnext Engineer Designed by PHOENIX CONTACT

Versioning

PLCnext Engineer PLCnext Engineer PLCnext Engineer PLCnext Engineer
2020.0 LTS 2020.3 2020.6 2020.9

. OO LeNAT O ¢
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PLCnext Technologym
PLCnext Engineer Designed by PHOENIX CONTACT

LTS Version

Wikipedia:

Long-term support (LTS) ...

... is a product lifecycle management policy in which a stable

release of computer software is maintained for a longer period of time
than the standard edition. The term is typically reserved for open- Al
source software, where it describes a software edition that is =
supported for months or years longer than the software's standard

edition.

Source 2019/01: https://en.wikipedia.org/wiki/Long-term_support

o @ @ Rleowad d
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PLCnext Technology[ﬂ
PLCnext Engineer Designed by PHOENIX CONTACT

Feature-Driven Development

Release 2020.0 LTS

Release 2020.3 Release 2020.6 Release 2020.9

Trunk

~ Featue7
. OO Lcowaa @ @
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PLCnext Engineer

= Nivel Basico PLCnext Engineer

Basics

Welcome to this interactive online training.

PLCnext Engineer

OO Lcowaa @ @
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PLCnext Community

E-Learning PLCnext Engineer

PLCnext Engineer Basics

Agenda

Section 1,
PLCnext

Section 2,
Creating a

Engineer project

Basics

Section 6,
Load project,
Debug Mode

Section 5,
ESM Confi-
guration

Section 9,
PLCnext

Engineer
Settings

Section 10
GDS Confi-
guration

Section 3,
Programm-
ing

Section 7,
additional

debug toois

Click on the info blocks to learn

& more about the topic.
40

PLCnext Engineer

Engineering Software

Section 4,

Process data
assignment

Section 8,
Cross
Functions

Evaluation
and end of
course

Basics

Mant  Glossary

Learning objectives:

» Get to know the "PLCnext
Engineer" engineering tool

« Create a simple IEC
program and run it on the
PLC

* Getting to know
troubleshooting possibilities

target group:

s PLC programmers with a
basic knowledge of
IEC61131

_ _ D Reonad
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PLCnext Engineer Basics

Chapter 2 Creating a Project

Creation of a project - Hardware integration IeoRTAS

In the previous chapter you have already created a new project with PLCnext
Engineer. In this chapter you will learn how to integrate hardware components in
PROFINET and Axioline into the project.

41 ..- m

PHCENIX
CONTACT
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Video Youtube
PLCnext Engineer Tutorial(s)

PLCnext Engineer

Engineering Software

Getting started
How to set up a new
|EC 61131-3 project

et up a new project...

i [ Peticen

Haw 1o sel up a new project | Gelting Staried with PLCnext Enginesr

42

PLCnext Engineer
Engineering Software

=
&8

PLCrew Enginees Getting started
Enganen fabeee [
o= How to program with
T L EC 61131-3 languages

This video shows how to create a simple

IEC 61131 program in PLCnext

. 152}

N E Ay

Hovw 10 program a PLE in 1EC 611313 languages | Getting Started with PLCnext Engnesr

OO Lcowaa @ @

INSPIRING INNOVATIONS



Video Youtube
PLCnext Engineer Tutorial(s)

111 PLEnext Engineer | Comenzanda can PLENext - Phosnix Cortact

@ OO Lcowaa @ @
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Video Youtube
PLCnext Engineer Tutorial(s)

TP FREFE IPLE
PLCnex! - Cannectng Industnial Automation 1o the 1T Wk

“ OO Lcowaa @ @
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Video Youtube
PLCnext Engineer Tutorial(s)

Code (f) Compile Code (/) Compile

LEARMINC LEARMIN

Programming the controller
External Analog Input

Programming the controller
External Digital 10s

v v PLCnext Lessan 5 - Programming the Controlier’s
PLCnext Lesson 4 - Pragrameming the Controller's External Digital 10s

External Analog Ks

“ @ @ Rleowad
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Video Youtube
PLCnext Engineer Tutorial(s)

How to create a device library How to import devices and libraries
PHOENIX CONTACT PHOENIX CONTACT

How 1o create a library out of many device descriptions | Getling started with PLCnex! Engineer Haw 1o impar device descriptions and devices libranes | Getting staned with PLCReX! Engineer

“ OO LeNAT O ¢
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Video Youtube
PLCnext Engineer Tutorial(s)

-
. PLCnext TEChnOlOg)fm
. | Diesigned by PHOENIX CONTACT
- = s
R |
. HH - -
3 ] ™ 8 i
+ Set up an OPC UA Server
on PLCnext Technology

My name is Martin B
Technical Customer S

ey

s and | work in

TR0 L with PLEnext Technology | How 1o set up a server connection with PLEnex Enginser

47

PLCnext Technﬂlog}‘m
- Deesigned by PHOENIX CONTACT
~ .. s .
L u .. o -
RaE & . Transfer a file to a
. PLCnext Control using
the OPC UA Server

My name is Martin Boers...
Ll R

b b A

OPC LA with PLCnex Technalagy | How 1o transfer & lile 1o the PLCnext Contral via OPC UA Server

OO LeNAT O ¢
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Video Youtube

PLCnext Engineer Tutorial(s)

PLCnext Engineer

Engineering Software
PC WORX Engineer . PLCnext Technology™
Programming Software ; . L e Designed by PHOENIX CONTACT
- ™ I

- -,
Debugging: ¢ B . !
How to set up and use = Use WinSCP and Wireshark
Breakpoints

P

Haw 10 debug using Breakpoints | Debugging with PLCnext Enginest

Hiow 10 use Wireshark and WinSCP in debugging PLE installations | Warking with PLEnext Technalogy

x OO LeNAT O ¢
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PLCnext Engineer HMI Chox Enginasr skl ()

[ ———— E
. = ‘ - ]
PLCnextHEngineer |
* Nivel Basico PLCnext Engineer HMI gl . B
>

OO Lcowaa @ @
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PLCnext Community

E-Learning PLCnext Engineer HMI Basics

PLCnext Engineer eHMI (EN)

Agenda  PLCnext Technology™® ~ PLCnext Engineer

Designed by PHOENIX CONTACT Engineering Software

Learning goals:

e After this e-learning one
is able to create running
visualizations with the
tool PLCnext Engineer.

Chapter 1, Chaper 2, Chz;;t:rr 3, Chapter 4,

Basics and :
: workflow expressions
user interface management

Chapter 5, Chapter 6,
Custom Page Chapter 7, Chapter 8,

Symbols ten'lplates_ and libraries dynamics
navigation

Chapter 8,
Trend, Alarms,
Recipes

Chapter 10,
Options

Click on the info modules to learn more about the topic.

O

50 OO LeNAT O ¢
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PLCnext Engineer HMI Basics Chapter

Chapteljvzm

EEHE v X nHNNE =m0
e
o | - il S s ¥K T

- B HMI Page = o = |+ = Programming e
| o oo B X w S S W owm g am s @ ] b B
w L B = + 1 g g
g CRE - 1= 2 Mo
- .PI 1 ¥ Behawer
b ¥ Gwsmmiry
» b 4 ) Macrgrung
e e
- '_‘" ‘ ‘ | ¥ et
i . - " V  PLCmawt Componemy A Frograms
¥ O Metenrs (331)
- L]
A - "
Text can be inserted
in the same way.
[
¢ e -— e g
— PO ERRDGBEE =T 3
[ — e m — E
1 O | « PREV NEXT»

51
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Video Youtube
PLCnext Engineer Tutorial(s)

PLCnext Engineer
Engineering Software

' -
n N PC WORX Engineer
¥ Programming Software
P WORLK Eagnes 1 Ergueer
b et ,u¢ Basic HMI handling
samo@mit™ papoERo e Haw to set up a visualization

Haow 1o create a basic visualization with PLCnext Engineer

5 OO LeNAT O ¢
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PLCnext Engineer
Tutorials Videos

E
]
e
R
hnt
8
E
8
(Y]
.
c
g
g
B
%

Videos PLCnext Technology Eje Eléctrico SMC gobernado por un Google Home

5 OO0 ReonAd @ e
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Video Youtube
PLCnext Engineer Tutorial(s)

PLCnext Tm:hnt:al::l,g)fi:“l

. Dieugned by FROENIX CONTACT
- . ."
- li==]
L]
R .
s -
S . Prepare the Eclipse IDE
% on a Windows system
for C++ programming
This video shows how to prepare a Windows system for real-time C++ program

development.,

T Y OTT vy Y7 Ty T7Y Y—-T_:}:_;:_r_.?:_-r S AEme
—— 5 & # - A4 & i b oA & A 4 [COMTACT = :
[ ST [ [ - B o

How 10 install Eclipse 1DE tools on Windows 10 | G+ with PLCnext Technoloay

54

PLCnext Technc:d»::;g'y'm
L] - Diesigried by PHOEMIX CONTACT
n =
L]
- " =
L e [
A 3 ; Program a
" PLCnext Control
in C++

(TR 3 " 1r| e

Haow 1o pragram C++ ona PLCRext comrol | G+ with PLCRexRt Technology

OO LeNAT O ¢
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Video Youtube
PLCnext Engineer Tutorial(s)

PLCnext Technology 0
[ Banigned by PHOENIX CONTACT
l. " et
" b n &S =] pul
« WM m LI
B = . Prepare the Eclipse IDE

on a Linux system
for C++ programming

This vides repare a Linux

for real-time C : am development.,
[ T .

e I | b
T e —

Sigumrin (1HFTe|
How 10 install Eclipse IDE wals on Linu | C++ with PLCnext Technology

55

PLCnext Technolugym
] Drevigned by PHOENIX CONTACT
l. . y
. Ll B - 4
RN e .
s si: S Add and remove
. components and

programs in a
C++ project

sipe)
Yoy —yor—yor Yy
[EIa ] qﬂ CARSES

Haow 10 add or remove programs and sompanents in S+ pragramming | PLERest Technology

OO LeNAT O ¢
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Video Youtube
PLCnext Engineer Tutorial(s)

PLCnext Ti.e\&:hncﬂc:g‘prm|
- Deesigned by PHOENDE CONTACT
|
|}
. - N g
n o . .,
= = : C# programming

for PLCnext Controls

TR | T e

How 1o execute G2 code on PLCnext Comrol | G with PLCnext Technology

w OO LeNAT O ¢
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Video Youtube
PLCnext Engineer Tutorial(s)

PLCnext Technology @
] Diesignad by PHOENDS CONTACT
. .. ™ .
t - : S Remote debugging
R ; C# code with
) s Microsoft Visual Studio®

1. Prepare your station

PLCnext Technolngym

Detigned by PHOENIX COMTACT

Remote debugging
C# code with
Microsoft Visual Studio’

2. Debug your code

How 1o prepare your station for remote debugging C# code on PLCnext Contrals | PLCnext Technology

57

How o debug C# code with Visual Studio development tools | PLCrext Technalogy

OO LeNAT O ¢

INSPIRING INNOVATIONS



Video Youtube
PLCnext Engineer Tutorial(s)

PLCnext Technology =

Designed by PHOENIX CONTACT

How to prepare
a Simulink” model
for a specific PLC

P & @& @& ¢ [IHFie e «

Forw 10 prepare & Simidink madid for PLC programming | #1 Semuknk with PLEnest Teshnalegy

& OO Lcowaa @ @
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Video Youtube
PLCnext Engineer Tutorial(s)

PLCnext Technology H

Designed by PHOENIX CONTACT
PLCnext Technol Og)v'm

Designed by PHOENIX CONTACT

How to execute
a Simulink® model
on a specific PLC

How to execute
a Simulink® model
in External mode

Haw 10 execule 8 PLE program based an a Simulink model | 22 Simulink with PLCRext Technology How 19 sel up an External Mode execulion | #3 Simulink wilh PLCnext Technalogy

= OO Lcowaa @ @
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Video Youtube
PLCnext Engineer Tutorial(s)

Code ([) Compile Code (f) Compile

LEARNING BA LEARMING MADE EAS

Designing the HM|

For Diaital 10 Designing the HMI
ar Igial s

For Analog Input

PLCHext Lesson f- Designing the HMI Tor Digital i0s PREIRXE L7 - Gesigning tee HIMI for Analog rpts

. @ @ Rleowad

INSPIRING INNOVATIONS



Video Youtube
PLCnext Engineer Tutorial(s)

Code (_f) Compile Code (f} Compile

LEARMING JE LEARNING MADE EASY

Designing the HMI Monitaring and Controlling
For Analog Output HMI Webserver via browser

PLCRext Lesson 8 - Designing the HMI Tar Anadag Dutpuls v 3
PLCnext Lessan 9 - Monitofing and controlling HRI in browser

d @ @ Rleowad
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Video Youtube
PLCnext Engineer Tutorial(s)

Sending Magic Voice Commands

Using PLCnext

Sending Magic Wolce Cormmanids Usng PLCnex]

& @ @ Rleowad d
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High Level Languages

Phyton

= C++

C++ Components and Programs

= C#

o @ @ Rleowad d
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The new era of automation

PLCnext Technology — Python examples

PLCnext Technology™

Designed by PHOENIX CONTACT

) X O &

PLCnext Control PLCnext Engineer PLCnext Store  PLCnext Community




Python examples

Agenda

General introduction to Python
Hello World project
Installation of packages
= Manual installation
= |nstallation via PIP
Example 1: Modbus TCP with Python
Example 2: MQTT with Python
Q&A

@ @ Rleowad
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Python examples

General introduction to Python

= js an interpreted, high-level programming language
= supports object-oriented and structured programming
= was developed in the early 1990s by Guido van Rossum as a follow-up to the language ABC
= Pythonis ...
= platform independent
= characterized by its readability and shortness (for example by using spaces instead of curly brackets)

= designed to keep the fun in programming and that’s why the name “Python” was chosen as a tribute to
the comedian group Monty Python

= executed line by line and converted into low level machine code

@ @ Rleowad d
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/usr/lib/python3.8/

Python examples Neme > Sze Changed Rights
el 09.03.2018 13:34:56 rWT-xT-X
—pycache__ 09.03.2018 13:34:56 PWXT-XT-X
Python on PLCnext Control o samve
concurrent CGjDE}jZO!S 133456 PWXT-XT-X
config-3.8-arm-linux-gnueabi 09.03.2018 13:34:56 PWT-XT=X
ctypes 09.03.2018 13:34:56 PWXT-XF-X
. . curses 09.03.2018 13:34:56 PWXT-XT=X
= Python 3.8 is pre-installed on PLCnext Controls B mscssitoi A ot
distutils 09.03.2018 13:34:56 rT-xr-x
= Pre-installed packages can be found in /usr/lib/python3.8 == prpseisberis i i
ensurepip 09.03.2018 13:34:56 PWXT=XT=X
= Python code can be executed: o st onolileh

PWXT=XT=X

. L : # admin@®192.168.0.150 = d -

o directly within the command line e
End of banner message from serwver ~

g adminfl92.1658.0.150"s password: L

Last login: Tue Jan 1% 05%:46:3% 2021 from 1%2.168.0.200
admin@axcf2152:~$ python3

Python 3.8.2 (default, Feb 25 2020, 10:39:23)

[GCC 9.3.0] on linux

Type "help™, "copyright™, "credits"™ or "license™ for more information.
>>> print ("Hello World!"™)

Hello Woxrld!

o as *.py script

# admin@®192.168.0.150

End of banner message from server A
admin@192.168.0.150"'s password:

Last login: Tue Jan 19 11:14:58 2021 from 152.168.0.200

admin@axcf2152:~$| python3 HelloWorld.py

Hello World

admin@axcf2152:~5 I V)

00D DETE O
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Python examples

Hello World project

E’Y
PLChext Tech

8ned by PHOEN cor

nology ¥
NTACT 8y —_
2 i

Demo

OO LeNAT O ¢
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Python examples

2 admin@192.168.0.150

R « Define server address
: 182.168.0.1580 \\

SRR SRR ¥ Specify whether data is to be read or written

Define register and value, then write data

BELAE. W RO WETEE: HaL Specify whether data is to be read or written

Define register(s) to be read, get value(s)

read or 'w' to write data :

@ @ Rleowad
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Python examples

Modbus TCP with Python

Demo

°
Python based 3_52%3“,,,,0,%,1
Modbus TCP client i

NX CONTacT

Modbus TCP
Test server

Q0@ Esux
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Python examples

Python code creation

[import paho.mgtt.client as mgtt
import time
import getpass

print {"\033[1;3
print ("
print ("\033

0 # function definition
1 HBdef on_connect (client, userdata,

. Useful information and examples can be found here, for example:

int ("
L Y

k ("\033

13
14
15
16

# create 5
client =1 ient ()

e BBy = hitps://pypi.org/project/paho-mqtt/
o 2. »  https://qgithub.com/eclipse/paho.matt.python/tree/master/examples

pswd = getpass.getpass("\!

# try to connect to broker

28 client. username_pw_set (user, pswd

29 client.connect (broker_url, broker puiv,

30 client.on_connect = on_connect

32 # repeat subscription until keyboard interrupt
33 [EHwhile True:

34 txy:

35 client.loop_start()

36 time.sleep(l)

37 topic = str(input("\03

38 gos_level = int (input(

35 retain = bool {(input("\ False "))
40 payload = str(input("\033

OO LeNAT O ¢
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Python examples

# admin@192,168.0.120

root@axcf2152: fopt/plcnext/# python3 Python MOTT Client Test2.py Execute the python SCfipt

Broker TURL :

Port {e.g. 1883) : . c

Username : Christiane Setup the communication to broker
Pass 4
| nl, Returned Code= 0 |
= : Hello/World

Value changes will be displayed, incl. time
: Hello/World

: b'Hello World 123'

W
O @ Rleowad
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Python examples

# admin@192.168.0.120 0
root@axcf2152: fopt/plcnext/# python3 Python MQTT Client Testl.py « Execute the python Script

Broker URL : 182.16&
Port (e.g. 1883)
Username : Christiane

Setup the communication to broker

Topic: Hello/World

QoS : 0

Retain (TruefFalse) : True
HMessage @

Publishing

Hello/World Define topic, QoS, retain and payload

Topic:
Q005 @ 1
Retain (TruefFalse)
Message : Hello again

Publishing done

mPHGNIX
CONTACT
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Python examples

MQTT with Python

Demo

Internet

public

Python based
server

MQTT client

MQTT test client

OO LeNAT O ¢
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Python examples

Further information and examples

Python in Industrial Automation (plcnext-community.net)

Modbus TCP with Python on AXC F 2152 (plchext-community.net)

OpenCV - Python, Red Light detection on PLCnext (plchext-community.net)

Machine Learning on PLCnext (plchext-community.net)

OO Lcowaa @ @
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The new era of automation

PLCnext Technology — C++ Components and RSC services

PLCnext Technology™

Designed by PHOENIX CONTACT

) X O &

PLCnext Control PLCnext Engineer PLCnext Store  PLCnext Community




C++ Components
Agenda

= General introduction

= Required software for C++ Programming
= C++ project structure

= C++ Component functions

= C++ Worker thread

= C++ Component interfaces (GDS ports)
= C++ Component instantiation

= C++ Remote Service Calls

@ @ Rleowad d
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C++ Components
PLCnext Control - System architecture

User
Programs

with Real-time

Middleware for Data Access

OO Lcowaa @ @
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C++ Components
PLCnext Control - System architecture

User
Programs

with Real-time

Middleware for Data Access

OO Lcowaa @ @
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C++ Components
Agenda

= General introduction

= Required software for C++ Programming
= C++ project structure

= C++ Component functions

= C++ Worker thread

= C++ Component interfaces (GDS ports)
= C++ Component instantiation

= C++ Remote Service Calls (Overview)

@ @ Rleowad d
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C++ Components
Required software

C++ with Eclipse C++ with Visual Studio C++ with any further editor

- Eclipse = Neon - Visual Studio 2019 - Preferred C++/text editor

- Command-Line Interface (PLCnCLI) - Command-Line Interface (PLCnCLI) - Command-Line Interface (PLCnCLI)
- Software Development Kit (SDK) - Software Development Kit (SDK) - Software Development Kit (SDK)

- PLCnext Plugin for Eclipse - PLCnext Plugin for Visual Studio

Available as one bundle on the Phoenix Contact homepage

) More information: https://www.plcnext.help/te/Programming/Cpp/Cpp programming/Required Installations.htm

OO LeNAT O ¢
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C++ Components
Agenda

= General introduction

= Required software for C++ Programming
= C++ project structure

= C++ Component functions

= C++ Worker thread

= C++ Component interfaces (GDS ports)
= C++ Component instantiation

= C++ Remote Service Calls (Overview)

@ @ Rleowad d
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C++ Components
C++ project structure

'y Project Explorer i35 | 5. Connections

Project name

"""1.:-??' )5
il Includes -_— ] ]
Includes — Pre-included classes

v [ src
c| COMP_SimpleAnd.cpp [

Component files

h| COMP_SimpleAnd.hpp

l¢] PG_SimpleAnd.cpp
_ ]

;g L

Program files

[h] PG_SimpleAnd.hpp

Folder with compilation output

= bin

CMake list for cross-compilation

@ @ Rleowad
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C++ Components

Templates for *.cpp and *.hpp

[A COMP_SimpleAnd.hpp 53

1 lpragma once

2 #include "Arp/System/Core/Arp.h"

= #include "Arp/System/Acf/ComponentBase.hpp”

4 #include "Arp/System/Acf/IApplicaticn.hpp”

5 #include “Arp/Plc/Commons/Esm/ProgramComponentBase. hpp”
#include "COMP SimpleAndProgramProvider.hpp”
#include "Arp/Plc/Commons/Meta/MetalibraryBase.hpp”

8 #include "Arp/System/Commons/Logging.h"

namespace LIB_SimpleAnd

using namespace Ar
using namespace Arp:
using namespace Ar
using namespace Ar

System: :Acf;
Plc::
Plcs:

18 //#comp

9= class COM

_Simpleand : public CompenentBase, public ProgramComponentBase, private Loggable<COMP_SimpleAnd>

4
public: // typedefs

public: // canst on/de on
comp_SimpleAnd(Iapplication® application, const String® name);
virtual ~COMP_SimpleAnd() = default;

public: // IComponent cpera
void Initialize() override;
void LoadConfig() override;
void SetupConfig() override;
void ResetConfig() override;

public: // ProgramComponentBase operations
void RegisterComponentPorts() override;

COMP_SimpleAnd.hpp

[ COMP_SimpleAnd.cpp 5

55 COMP_SimpleAnd: :COMP_SimpleAnd(IApplication& application, const Stringd name)
a ::LIB_SimpleAnd: :Proj_SimpleAndLibrary::

#include "COMP_Simpleand.hpp”

#include "Arp/Plc/Commons/Esm/ProgranComponentBase. hpp"

#include "Proj_SimpleAndLibrary.hpp”

= namespace LIB_SimpleAnd

n (application,
P amProder (FEhEs)
» ProgramCompenentBase(::LIB_SimpleAn
{
}
= void COMP_SimpleAnd::Initialize()

/ never remove next line

from the event

255 void COMP_SimpleAnd: :SetupConfig()

// never remove nex
ProgramComponentBas

/ setup p

ProgramCompenentBase: : Initialize();

Proj_SimpleAndLibrar

e

GetInstance() . Getliamespace(), programProvider)

(Nm) here

COMP_SimpleAnd.cpp

@ 0 [leoNTAG
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C++ Components

Demo 1: Project creation

Create a new C++ project and use the following names in it:

Project name: Proj_AddTwoValues
Component name: COMP_AddTwoValues
Program name: PG_AddTwoValues
Project namespace: LIB_AddTwoValues

@ @ Rleowad d

INSPIRING INNOVATIONS



C++ Components
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C++ Components

Demo 2: Real-time execution via user programs

1. Program within the user program that two values provided via ports can be added.
The result should be provided by the C++ program.

Save and compile the project.
Insert the created library into your PLCnext Engineer project.

Call the program within a cyclic task and assign the ports.

o > w0 D

Download the project to the PLCnext Control and check whether the result can be
calculated correctly.

6. Then switch back to your C++ project, open the component files and gain an overview
about the content therein.

@ @ Rleowad
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Agenda

= General introduction

= Required software for C++ Programming
= C++ project structure

= C++ Component functions

= C++ Worker thread

= C++ Component interfaces (GDS ports)
= C++ Component instantiation

= C++ Remote Service Calls (Overview)
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Pre-defined functions

void Initialize()
void SubscribeServices()
void LoadSettings(const String& SettingsPath)

void SetupSettings()

void PublishServices()
void LoadConfig()
void SetupConfig()
void ResetConfig()

void Dispose() OO LeNAT O ¢
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C++ Components

Demo 3: Pre-defined functions

1. Look at the functions declared in the component header file template. Add "Dispose”.
2. Change to the *.cpp file of the component. Place a programming here, which creates a
different log file entry in each function.

Save and compile the C++ project.

Download the synchronized PLCnext Engineer project to the PLCnext Control.

Establish an SFTP connection, e.g. via WinSCP and open the log file.

o o kW

Analyze the order and number of calls of the C++ functions. Also restart the firmware
processes via command-line ( sudo /etc/init.d/plcnext restart )and see which

function is called when.

@ @ Rleowad
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Agenda

= General introduction

= Required software for C++ Programming
= C++ project structure

= C++ Component functions

= C++ Worker thread

= C++ Component interfaces (GDS ports)
= C++ Component instantiation

= C++ Remote Service Calls (Overview)
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C++ Components

Demo 4: Worker thread

—

Include the needed header for working with worker threads within the header file.

Add the namespace as used namespace within this project.

Create a function declaration for the thread function to be processed cyclically.

Declare an instance name for the thread.

Save your changes and open the *.cpp file. Here configure the thread.

The thread must be started with the call of “LoadConfig” and stopped with “ResetConfig”.
Add the thread function and program that a log file entry can be created cyclically.

Save and compile the C++ project. Then send the PLCnext Engineer project to the PLC.

© ® N O a0 &~ 0D

Now open the log file and check whether you can see the log entries.
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Agenda

= General introduction

= Required software for C++ Programming
= C++ project structure

= C++ Component functions

= C++ Worker thread

= C++ Component interfaces (GDS ports)
= C++ Component instantiation

= C++ Remote Service Calls (Overview)

@ @ Rleowad d

INSPIRING INNOVATIONS



C++ Components

Port definition within the header file

gl COMP_Simplefnd.hpp &2 =
3 A
65 public: /* Ports
7 =====
8 Component ports are defined in the following way:
a
2 [/#attributes(Hidden)
. struct Ports
2 {
3 [/ f#name (NameOfPort)
4 / #attributes(Input|Retain|0pg)
5 Arp: :boolean portField = false;
] // The GD5 name is "<componentName>/NameOfPort™ if the struct is declared as Hidden
7 // otherwise the GDS name is "<componentName:/PORTS.NameOfPort”™
8 i
g
a //#port
1 Ports ports;
2
3 Create one (and only one) instance of this struyct.
L1 Apart from this single siruct instance, there must be no other Component variables declared with the #port comment.
5 The only attribute that is allowed on the struct instance is "Hidden™, and this is optional.
6 The struct can contain as many members as necessary.
7 The #name comment can be applied to each member of the struct, and is optional.
g The #name comment defines the GDS name of an individual port element. If omitted, the member variable name is used as the GDS name.
=) The members of the struct can be declared with any of the attributes allowed for a Program port.
2 */
1} \.

OO LeNAT O ¢
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Exemplary port configurations

public: public:

//#attributes(Hidden) //#attributes(Hidden)

struct Ports struct Ports

{ {
//#name (OUTPORT_xLED) //#attributes (Output|Opc)
//#attributes (Output|Opc) Arp::boolean OUTPORT _XxLED = false;
Arp::boolean LED = false; }s

}s

T //#port

Ports ports;

Ports ports;

LED is used as variable name within the C++ code,
but OUTPORT _xLED is the port name

OUTPORT _xLED is to be
used in the code and as port name

@ @ Rleowad
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C++ Components

Demo 5: C++ Component ports

1. Open the *.hpp file again. Here, create a component port structure with three input port
elements (two for the summands, one for the result)

2. Save the changes and open the *.cpp file of the component. Then insert a programming

for the worker thread function. The function should make it possible that whenever the

result value changes, the new equation is written to the log file.

Save and compile the C++ project.

The port assignment can be done within the general port list in PLCnhext Engineer.

Save and download the project to the PLC.

o o kW

Change the summands several time, e.g. via overwrite in debug mode, and check

whether the corresponding entries appear in the log file. & [ e (]
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Manual GDS configuration for Component Ports (1)

= Custom GDS file can be stored anywhere on the PLC but must be linked in the default
GDS configuration file

- /opt/plcnext/projects/Default/Plc/Gds/Default.gds.config

<?xml version="1.0" encoding="utf-8" ?>

<GdsConfigurationDocument
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema™
xmlns="http://www.phoenixcontact.com/schema/gdsconfig"
schemaVersion="1.0" >

<Includes>

<Include path="$ARP_PROJECT_CURRENT_DIR$/Plc/Gds/*.gds.config" />

<Include path="/opt/plcnext/projects/SimpleAnd/SimpleAnd.gds.config" /> Example
</Includes>

</GdsConfigurationDocument>

@ @ Rleowad d
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Manual GDS configuration for Component Ports (2)
= Custom GDS configuration needs to be done in XML

<?xml version="1.0" encoding="utf-8“ ?>
<GdsConfigurationDocument xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"” schemaVersion="1.0"
xmlns="http://www.phoenixcontact.com/schema/gdsconfig">
<ComponentTaskRelations />
<Connectors>
<Connector startPort="Arp.Io.Ax1C/0.INOO" endPort="COMP_SimpleAnd_Testl/INPORT_xVarli" />
<Connector startPort="Arp.Io.Ax1C/0.INO1" endPort="COMP_SimpleAnd_Testl/INPORT_xVar2" />
<Connector startPort="COMP_SimpleAnd_Test1l/OUTPORT_xResult" endPort="Arp.Io.Ax1C/0.0UT@0" />
</Connectors>
</GdsConfigurationDocument>

000 [BlRSShX
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Agenda

= General introduction

= Required software for C++ Programming
= C++ project structure

= C++ Component functions

= C++ Worker thread

= C++ Component interfaces (GDS ports)
= C++ Component instantiation

= C++ Remote Service Calls (Overview)
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Component instantiation

User
Program1
User
Program?2

User
Program3

... iIs used to manage
components with user
programs.

l *.plm.config

... is used to manage
components without
user programs.

g

... can also be used for
components without
user programs.

.acf.config

*.plm.config

OO Lcowaa @ @
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Comparison of PLM and ACF instantiation

Program Library Manager (PLM) Application Component Framework (ACF)

Both use XML as language within the configuration file, and the XML structure is very similar

Only components managed by the PLM can also ACF components can not provide user programs.

provide programs that can be instantiated in ESM

tasks

Only components that are managed by the PLM can For components managed by the ACF, the firmware

be stopped, changed and started by downloading must be stopped, started, or restarted.

from the PLCnext Engineer. This also applies to So, components managed by the ACF will persist

ESM tasks and the programs instantiated therein. even if the PLC program is stopped, deleted or
started.

Access to the GDS can be done by using ports.

@ @ Rleowad
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Manual PLM configuration files

= Custom PLM file can be stored anywhere on the PLC but must be linked within the default PLM
configuration file

= Example:

Links to

[\ /opt/plcnext/

projects/Default/Plc/Plm/
default.plm.config

/opt/plcnext/
projects/MyComponents/

My.plm.config \—/

-
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ACF configuration files

—> /opt/plcnext/projects/Default/<constum name>.acf.config

<?xml version="1.0" encoding="UTF-8"?>
<AcfConfigurationDocument
xmlins="http://www.phoenixcontact.com/schema/acfconfig"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://www.phoenixcontact.com/schema/acfconfig.xsd"
schemaVersion="1.0" >
<Processes>
<Process name="Proj_ RSC_ServicesProcess" settingsPath="$ARP_ACF_SETTINGS_FILE$" />
</Processes>
<Libraries>
<Library name="LIB_RSC_Services.Proj RSC_ServicesLibrary" binaryPath="/opt/plcnext/projects/MyComponents/libProj RSC_Services.so" />
</Libraries>
<Components>
<Component name="COMP_RSC_Services1" type="LIB_RSC_Services::COMP_RSC_Services"
library="LIB_RSC_Services.Proj RSC_ServicesLibrary" />
</Components>
</AcfConfigurationDocument>
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C++ Components

Demo 6: Creation of an ACF component

1. Create a new C++ project, but now choose ,PLCnext ACF project” as project template.
2. Use the following names:  project name: Proj_RscServices
Component name: COMP_RscServices

Project namespace: RscServices
Then create a worker thread like before for the PLM component.
Save and compile the project.
Copy the shared object ( *.so ) and the adjusted ACF configuration file to the PLC.

Restart the PLCnext processes via command.

S -

Open the log file to check if the ACF component and the worker thread can be executed .
O ) LeoNTAG d
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Agenda

= General introduction

= Required software for C++ Programming
= C++ project structure

= C++ Component functions

= C++ Worker thread

= C++ Component interfaces (GDS ports)
= C++ Component instantiation

= C++ Remote Service Calls (Overview)

@ @ Rleowad d

INSPIRING INNOVATIONS



C++ Components

Remote Service Calls (RSC services)

User
Programs

Middleware for Data Access

OO Lcowaa @ @
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Services

Service

IAcyclicCommunicationService
IAcyclicCommunicationService
IDevicelnfoService
IDeviceStatusService

IDataAccessService

Namespace

Arp/lo/Axioline/Services
Arp/lo/ProfinetStack/Controller/Service
Arp/Device/Interface/Services
Arp/Device/Interface/Services

Arp/Plc/Gds/Services

Functions

PdiRead,
PdiWrite

RecordRead,
RecordWrite

Getltem,
Getltems

Getltem,
Getltems

Read, ReadSingle,
Write, WriteSingle

@ @ Rleowad
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C++ Components

Demo 7: RSC services for Axioline

1. Open the header file of this ACF component and include the needed header file.

2. Add the namespace for the RSC service manager as used namespace.

23. [)EBfITIEB \/Eir|23t)|5355: Arp::Io::Axioline: :Services::IAcyclicCommunicationService: :Ptr pAxioAcyclicCommunicationService;
Arp::Io::Axioline: :Services::PdiParam AxioPdiParameters;
std::vector<uint8> vAxioPdiData;
bool xProductNameWritten = false;

4. Save the changes and open the *.cpp file. Here, subscribe the RSC service and read the
. The result of this read process has to be written to the log file.

5. Save and compile the C++ project.

6. Overwrite the shared object on the PLC

7. Restart the firmware processes and check if you can see the product name in the log file.

@ @ Rleowad d
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Demo 7: RSC services for Axioline

Manual for AXL F DI8/1 DO8/1 1H : 8670_en_03

Diagnostics state (0018;,.,: DiagState)

This object is used for a structured message of an error.

0018y,.,: DiagState (Read)
Index |Object name Object |Data type AL Rights |Meaning C/ |Subindex |Datatype Length in Meaning Contents
(hex) lype bytes
Manufacturer 1] Record 8 Diagnostic state Complete diagnostics information
0001 | VendorName Var Visible String |1 [16 R Manufacturer name  |Pl |1 Unsigned 16 |2 Error number 0... 655354,
0002 | VendorlD Var Visible String |1 |7 R Manutacturer identifi- |00 (2 Unsigned 8 1 Priority 00pey Mo error
cation Olpey Error
0003 |VendorText Var Visible String |1 [49 R Comment on the o] 02y, Warning
manufacturer sy Blpo Errorremoved
b 82y, Warning eliminated
0012 | VendorURL Var Visible String |1 [30 R URL of the manufac- |ht [ Unsigned 8 1 Group 0040 No etror
turar o FFhex entire device
Module - genernl g . 4 Unsigned 16 2 Error code See table below
0004 | DeviceFamily Var Visible String |1 [19 R Device family 14
L 5 Unsigned 8 1 More information fol- | 004, (not supported)
0006 |ProductFamily Var Visible String |1 |33 R Product family A lows
sf ==
000E | CommProfile Var Visible String |1 |4 R Communication pro- | 6! . AT o |1 e b i
file
000F | DeviceProfile Var Visible String |1 |5 R Device profile 0010
0011 | ProfileVersion Record |Visible String |2 [11;20 |R Device profile version | 2011-12-07; Basic
Profile V2.0
003A | VersionCount Array  |Unsigned 16 (4 |4*2 |R Version counter e.g., 0007 0001
0000 0000
Module - special
0005 |Capabilities Array | Visible String |1 |8 R Properties Nething
0007 | ProductName Var Visible String |1 |21 R Product designation J:kﬁL F Dia/1 DOBN . mPHGNIx
NA | Sanalin \ar Visihle Strina [1 111 R Sarnal numhar vexyyrxxxy (@ N CONTAG
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C++ Components

Demo 8: RSC services for Profinet

1. Open the header file of the ACF component and include the needed header file.

2. Define variables:

Arp::Io::ProfinetStack::Controller: :Services::IAcyclicCommunicationService: :Ptr pPnioAcyclicCommunicationService;
Arp::Io::ProfinetStack::Controller: :Services::RecordParam PnioRecordParameters;

std: :vector<uint8> vPnioRecordData;

bool xPnioDiagDataWritten = false;

3. Save the changes and open the *.cpp file. Here, subscribe the RSC service and read the
. The result of this read process has to be written to the log file.

4. Save and compile the C++ project.

5. Overwrite the shared object on the PLC

6. Restart the firmware processes and check if you can see the data in the log file.

@ @ Rleowad d
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Demo 8: RSC services for Profinet

" . . . RDREC_1
. The diagnostic status register can be read using =
Manual for AXL F BK PN : 105737_en_05 g nchronous services (index 2210, ,,, 8720, RDREGC
P e P R i o e o s VALID ®
The diagnostic status register is located in byte 0 and byte 1. Striletute;of the HEgNoUS Stanis regicter 1
In the example, the following response is stored in variable Bit Designation Meaning BUSY —@
RECORD: 00 F_PW _BIT 1/O warning At least one device indicates an I/O warning. 0
R 01 F_PF_BIT Peripheral fault At least one device indicates a peripheral fault. R
ord 02 F_BUS_BIT Bus error A bus error has occurred. ERROR ) '
) 16#00 03 - Reserved b
[2] 16#E0 04 o Reserved STATUS -_.
[3] 16#00 05 F_RUN_BIT Run Data cycles are being exchanged, the output data is en- 16400000000
2 16%00 abled.
[ ] 06 F_ACTIVE_BIT |Active Configuration is active, PDI to the devices is possible, data LEN .
[5] 16#00 g
exchange with invalid/non-enabled process data. 6
[B] 16#00 07 F_READY_BIT |Ready The local bus master is ready for operation, no data ex- —RECORD Record
[?] 16#00 change over the bus.
[3] 16400 08 F_BD_BIT Bus different A device which does not belong to the current configuration
915 16800 has been detected at the last interface.
B8] 09 F_BASP BIT [SYS FAIL The controller is in the STOP state or no application program | | block
2 has by loaded. The tput data is blocked (substitut:
In this example, the diagnostic status register has the value v:ﬁjeiir!:;r?ofis actﬁr:,‘:-.l put data is blocked (substitute
?gtJIEJOEEIT{hODOD 0000 11 1d0 EIUDDinn:. B“'s:E‘,E‘ and ';Ere 10 F_FORCE_BIT |Force Mode Force mode (startup tool/l/O check is active).
o i mEﬂr,Ls tha.l B3 cyclas ara haing s , nged, 1" F_SYNC_BIT Synchronization Synchronization between higher-level system and local bus
the configuration is active, and the local bus master is ready. master has failed,
12 F_PARA_REQ |Module error At least one device is requesting parameters.
13..15 |- Reserved

Further information:

@ @ Reowad
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Demo 9: RSC services for device interface data

1. Open the header file of the ACF component and include the needed header file.

2. Define the needed variables:

Arp::Device: :Interface::Services::IDeviceInfoService: :Ptr pDeviceInfoService;
RscString<512> Parameter;

RscVariant<512> DeviceInterfaceServiceData;

bool xDevicelnterfaceDataWritten = false;

3. Save the changes and open the *.cpp file. Here, subscribe the RSC service and read the
. The result of this read process has to be written to the log file.

4. Save and compile the C++ project.

5. Overwrite the shared object on the PLC

6. Restart the firmware processes and check if you can see the firmware in the log file.

@ @ Rleowad d
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Demo 9: RSC services for device interface data

The following parameters are available in the IDeviceInfoService RSCinterface for calling of information:

F Datatype |Description
General.DeviceClass Ulnt32 The DeviceClass parameter specifies the device class. At the moment, only “ProgrammableLogicCantroller” is supported.
0: Undefined

1: ProgrammableLogicController
2. BusCoupler

3: Switch
General.VendorName String The VendorName parameter indicates the name of the manufacturer.
General. ArticleName String The ArticleName parameter indicates the device name.
General.ArticleNumber String The Articlenumber parameter indicates the order number of the device.
Coporal Fialhl b Cteim o Tho 357 amls acamaiacindicaiac il Galbumbor fiho Ao
General.Firmware Version String The FirmwareVersian parameter indicates the firmware version of the device. Here, the 5-level notation (Major, Minor,
Patch, Build, Status) is used.
General.Firmware VersionMajor Byte The NTmuware version year is indicated without the first two digits. E.g.,“lt}la is indicated as “19"
General.Firmware VersionMinor Byte FirmwareVersionMinor
General.Firmware VersionPatch Byte FirmwareVersionPatch
General.FirmwareVersionBuild Ulnt32 FirmwareVersionBuild
General.Firmware VersionStatus String FirmwareVersionStatus
General.Firmware.BuildDate String FirmwareBuildDate
150 8601 format <YYYY=-<MM=-<DD=
General.Firmware.BuildTime String FirmwareBuildTime
IS0 8601 format <hh><mme:<ss>
General. Hardware Version String The HardwareVersion parameter indicates the hardware version of the device.
Ganeral Fhoa Vercinn String Tha FPGAVAradnn narameter indicates the FPGA varcinn nf the devies Here the -laual nntatinn (Mainr Minar Pateh)ic

Further information:
https://www.plcnhext.help/te/Service Components/Remote Service Calls RSC/RSC device interface services.htm
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Demo 10: RSC services for GDS access

1. Open the header file of the ACF component and include the needed header file.

2. Deﬁne the needed variables: Arp::Plc::Gds::Services: :IDataAccessService: :Ptr pDataAccessService;

RscString<512> PortName;
Arp::Plc::Gds::Services::ReadItem PortData;
Arp::Plc::Gds: :Services::ReadItem prevPortData;

3. Save the changes and open the *.cpp file. Here, subscribe the RSC service and read the
. The result has to be written to the log file.

4. Save and compile the C++ project.

5. Overwrite the shared object on the PLC

6. Restart the firmware processes and check if you can see the result in the log file.
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Further information

E-Learning to ACF Component and Axioline RSC service >> Link
Program Library Manager (PLM) >> Link
Application Component Framework (ACF) >> Link

. . . >> [
General information to RSC services #ﬁzg
Axioline RSC service >> [ink
Profinet RSC service >> [ ink
Device Information Service >> Link
GDS access via RSC service >> [ink
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= Node RED

- MQTT

= DOCKER
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Node-RED e
nede

JavaScript
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Agenda

General introduction to MQTT
MQTT with Node-RED
= Subscribe data from a public broker
= Publish data to a public broker
MQTT with Python
= [|nstallation of the paho-mqtt library
= Subscribe data from a public broker
= Publish data to a public broker
MQTT in IEC61131 (preview)
PLCnext Control as MQTT broker
Q&A
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MQTT examples

MQTT (Message Queuing Telemetry Transport)

=  TCP/IP message protocol for machine-to-machine communication
= Published in 1999 by IBM

= Standard since 2014

= Uses a publish-subscribe messaging pattern

= Client connects to a server which is called ,broker*

= Client can publish or subscribe information

= The broker distributes a message to any client with a subscription.

@ @ Rleowad
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MQTT examples
Example of an MQTT connection

Connect

Value: 23 °cC

< Publish to topic: tank/temp

Subscribe topic: tank/temp >

Publish topic: tank/temp
Value: 23 °C

Disconnect >

OO Lcowaa @ @
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MQTT examples
Multiple subscriptions

Publish to topic: tank/temp
Value: 23 °C
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Quality of Service (QoS)

= Determines how the message is sent

= 0:,at most once” > message is sent without acknowledgement of the receiver

N
QoS 0 \/

Publish to topic: tank/temp
Value: 23 °C

broker

N 4

OO Lcowaa @ @
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MQTT examples

Quality of Service (QoS)

= Determines how the message is sent

= 0:,at most once” > message is sent without acknowledgement of the receiver

= 1:,atleast once* > message is sent at least once, with acknowledgement

+60°

QoS 1

Publish to topic: tank/tem
Value: 23 °C

%

(o]
-20 PUBACK
publish
acknowledgement

Al
N

broker

N 4
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MQTT examples
Quality of Service (QoS)

Determines how the message is sent

0: ,at most once” - message is sent without acknowledgement of the receiver

1: ,at least once” - message is sent once, with acknowledgement

2: ,exactly once” - 2-level handshake between sender and receiver to ensure that
only one message is received

QoS 2

Value: 23

Publish to topic: tank/temp

°C

)

PUBREC

< publish receive

PUBREL

publish release

)

A
N

broker

PUBCOMP

< publish complete

N
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Agenda

= General introduction to MQTT

= MQTT with Node-RED
= Subscribe data from a public broker
= Publish data to a public broker

= MQTT with Python
= [|nstallation of the paho-mqtt library
= Subscribe data from a public broker
= Publish data to a public broker

= MQTT in IEC61131 (preview)

= PLCnext Control as MQTT broker

= Q&A
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MQTT examples
Required hardware and installations

= PLCnext Control with Node-RED

= Steps for installation via docker:

https://www.plchext-community.net/en/hn-makers-blog/481-node-red-and-getting-
started-with-docker.html

https://www.plchext-community.net/en/hn-makers-blog/482-node-red-with-docker-tips-
and-best-practice.html

= Steps for offline installation:

https://www.plchext-community.net/en/hn-makers-blog/418-install-node-red-and-pm2-
offline.html

OO Lcowaa @ @
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MQTT examples

MQTT with Node-RED

Demo
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MQTT examples
Example: Publish and subscribe topics in one flow

= Task: In this example of a Node-RED flow, a string value should be
subscribed and published via MQTT.

= The topic name is: MyHome/LivingRoom/Light.

= The payload string can be: “1” or “0”.

@ @ Rleowad d
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MQTT with Node-RED
= Subscribe data from a public broker
= Publish data to a public broker
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= Publish data to a public broker
MQTT in IEC61131 (preview)
PLCnext Control as MQTT broker
Q&A
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MQTT examples
Installation of paho-mqtt

Download the paho-mqtt library:

Transfer the*.tar.gz file to your PLCnext Control, e.g. via WinSCP.

Extract the file with the command: tar -xf paho-mqtt-<version>.tar.gz
Login as root user.

Move the source files to the Python3.8 library folder:

mv paho-mgtt-<version>/src/paho /usr/lib/python3.8/

@ @ Rleowad
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MQTT examples
Alternative installation of paho-mqtt

1) Install the Python package manager PIP as described here:

2) User the following command to install paho-mqtt via PIP: pip install paho-mqtt

@ @ Rleowad d
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MQTT examples
Python code creation

[import paho.mgtt.client as mgtt
import time
import getpass

print {"\033[1;3
print ("
print ("\033

0 # function definition
1 HBdef on_connect (client, userdata,

. Useful information and examples can be found here, for example:

int ("
L Y

k ("\033

13
14
15
16

# create 5
client =1 ient ()

e BBy = hitps://pypi.org/project/paho-mqtt/
o 2. »  https://qgithub.com/eclipse/paho.matt.python/tree/master/examples

pswd = getpass.getpass("\!

# try to connect to broker

28 client. username_pw_set (user, pswd

29 client.connect (broker_url, broker puiv,

30 client.on_connect = on_connect

32 # repeat subscription until keyboard interrupt
33 [EHwhile True:

34 txy:

35 client.loop_start()

36 time.sleep(l)

37 topic = str(input("\03

38 gos_level = int (input(

35 retain = bool {(input("\ False "))
40 payload = str(input("\033

OO LeNAT O ¢
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MQTT examples

MQTT with Python

Demo
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MQTT examples

# admin@192,168.0.120

root@axcf2152: fopt/plcnext/# python3 Python MOTT Client Test2.py Execute the python SCfipt

Broker TURL :

Port {e.g. 1883) : . c

Username : Christiane Setup the communication to broker
Pass 4
| nl, Returned Code= 0 |
= : Hello/World

Value changes will be displayed, incl. time
: Hello/World

: b'Hello World 123'

W
O @ Rleowad
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MQTT examples

# admin@192.168.0.120 0
root@axcf2152: fopt/plcnext/# python3 Python MQTT Client Testl.py « Execute the python Script

Broker URL : 182.16&
Port (e.g. 1883)
Username : Christiane

Setup the communication to broker

Topic: Hello/World

QoS : 0

Retain (TruefFalse) : True
HMessage @

Publishing

Hello/World Define topic, QoS, retain and payload

Topic:
Q005 @ 1
Retain (TruefFalse)
Message : Hello again

Publishing done

mPHGNIX
CONTACT
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C++ Components

Agenda

= General introduction to MQTT

= MQTT with Node-RED
= Subscribe data from a public broker
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= MQTT with Python
= [|nstallation of the paho-mqtt library
= Subscribe data from a public broker
= Publish data to a public broker

= MQTT in IEC61131 (preview)

= PLCnext Control as MQTT broker

= Q&A
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Preview
MQTT examples

Preview IEC61131 MQTT library

RA Wk 4— Sear:
KN AR b e s f

~ [E@ Programming (255)

» B Local (1)
» H Extended (72)
» B IEC 611313 (125)
» B MOQTT_Client_Library_1 (1)
~ [F Funcfions & Function Blocks (1)
w Jal MQTT_Client_1 —
@ IsComplete
@ Disconnect
() GetPendingDeliverylDs
@ Connect
() Publish
@ StartConsuming —
@ Subscribe
@ TryConsumeMessage
@ Unsubscribe
@ StopConsuming

@ Reconnect 4
» H safety IEC 61131-3 (56)
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Preview
MQTT examples

Preview IEC61131 MQTT library

Demo

OO LeNAT O ¢

INSPIRING INNOVATIONS



C++ Components

Agenda

General introduction to MQTT
MQTT with Node-RED
= Subscribe data from a public broker
= Publish data to a public broker
MQTT with Python
= [|nstallation of the paho-mqtt library
= Subscribe data from a public broker
= Publish data to a public broker
MQTT in IEC61131 (preview)
PLCnext Control as MQTT broker
Q&A

@ @ Rleowad

INSPIRING INNOVATIONS



MQTT examples
Mosquitto broker

= lightweight open source message broker
= implements MQTT versions 3.1.0, 3.1.1 and version 5.0
= free of charge for everyone (and business-friendly licensing thanks to EPL/EDL)

= Available for Linux and Windows systems

Documentation:
Github:

@ @ Rleowad d
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MQTT examples

Installation of the mosquitto broker via docker
1) Create a PUTTY session

2) Login as root

3) Use the following command to install mosquitto:

balena-engine run -it --name mosquitto -p 1883:1883 eclipse-mosquitto
4) Restart balenaEngine:  /etc/init.d/balena stop
/etc/init.d/balena start

5) Start mosquitto: balena-engine start mosquitto
O ) GleoRTAa
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MQTT examples
Creation of a new user

1) Open the container console: balena-engine exec -it mosquitto /bin/sh
2) Change to the mosquitto directory: ¢d /mosquitto

3) Create a new password file and your first user:

mosquitto passwd -c passwordfile <Username>

4) Enter the password twice (It will be stored within the file in encrypted form)

* To create further users enter: mosquitto_passwd -b passwordfile <Username> <Password>

@ @ Rleowad
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MQTT examples
Make password file known

Change the directory: cd /config
Open the mosquitto.config file in the vi editor: Vi mosquitto.conf

Press “G” to jump to the file end ([E +[E0)

Add the following two lines: allow_anonymous false
password file /mosquitto/passwordfile

Safe and close the file with: m , then- + n+ n then m

Close the container console with: exit

Restart the mosquitto broker [ 1 [RJeoNTAC
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MQTT examples

PLCnext Control as MQTT broker

Demo
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MQTT examples
Some alternatives

See: https://www.plchextstore.com/#/

connect-Gateway m Mosquitto MQTT

; e} mosauitte
MQTT Trial "~ Broker
verlinked GmibH Phoenix Contact GmbH & Co. KG
NEW | Fo Fxtens MEW L
An MGTT client and Broker for your Eclipse Mosquitto MOTT Broker
PLCnext. Collect data from variables of vour {https: fmosquitto.org) for the PLCnext
PLCnext project and send t_h'l‘l'ﬂ via MQTT to controller AXC F 2152, Eclipse Mosquitto is
any MQ'_T BFDkC_F- Or provide a MQTT an open source (EPL/EDL licensed) message
Broker with realtime data of your PLCnext broker that implements the MOTT protocol
P-.. VE...
Free Free

OO Lcowaa @ @
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*docker

Get Started with Docker

We help developers and development teams build and ship apps

Speed Delivery of Modern Apps to the
Cloud

Docker Partnerships
Integrating the Docker experience you already know and love.

AWD

.-P Bl o) 005/545

Docker Docker.com Balena engine  ;Qué es?
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P »l o) 642/945

01.- ; Que es Docker? Y ;Realmente lo necesito? [Tutorial en Espanol]

@ @ Rleowad d
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Crear contenedores Windows y Linux en Docker Desktop
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Seleccion y nivel Basico

PLCnext Engineer

Cucrema ynpaeaiHHA eaepaTopom Ha Bazi PLCnext Technology

PHOENIX CONTACT
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PLCnext Technology PROJECTS .... Applications of Products
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Much more

than just a great vision—:

o enhanced automatlon today'

" PLCnext Technolog)i =

Designed by PHOENIX CONTACT .. ",

PLCnext Technology[:ﬂ

Designed by PHOENIX CONTACT
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