Desenvolupament i produccio
local de minims productes
viables d'Internet de les coses

Minims productes viables i prototips
https://www.eic.cat/jornades/1123937 virtuals amb Low-Code |
bessons digitals populars de hardware

Xavier Pi
Vicepresident GT IoT & Embedded Systems
Comissio Industria 4.0 Enginyers de Catalunya
www.linkedin.com/in/xavierpi

COMISSIO INDUSTRIA 4.0

www.comissioindustria40.cat agrofioiis g S8 Voo



https://www.eic.cat/jornades/1123937
http://www.comissioindustria40.cat/

La Internet de les coses (lIoT o lloT)
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4 An Explosion of connected possibility
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simuladors o models en general
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La Quarta revolucio industrial (Industria 4.0)

The four stages of the industrial revolution

Connected industry is to a large extent self-organizing. The lubricant of asmart () BOSCH Moviments paral-les de DIY amb
factory is information, which tells the machinery how it should organize itself gl P impacte directe sobre el mén no

in order to complete a certain job.
- professional de totes les edats
0101
@ Stage 1 1001) Stage3 (voluntat de trencar barreres):

Late 18th century Early 20th century Early 1970s

[ ]
First mechanized Introduction of Use of electronics and “Cyber-physical Popular Mechan/cs (1902)
manufacturing mass production computers to automate  systems™ * Meccano (1898)
equipment powered with the help of manufacturing real objects and
by water and steam electrical power worldwide virtual processes
are interlinked R
g YB75 560 * PC Magazine (1982), PC World (1983)
[ ]
First mechanical First assembly line Use of electronics and Connected industry - Apple I (1977)’ IBM PC (1981)’
loom (Slaughterhouse computers to automate smart factories Si nc|air Spectru m (1982)
Cincinnati) manufacturing world-
wide

¥l £a

* Make: (magazine) (2005)
* Arduino (2008), ESP32 (2015),
Source: DFKI 2011, Bosch | Raspberry Pi (2012)
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Impacte sobre larecerca

Published: 06 April 2017
The DIY electronics transforming research

Daniel Cressey

Nature 544, 125-126 (2017) | Cite this article
537 Accesses | 34 Citations | 336 Altmetric ‘ Metrics

Cheap, stripped-down microcontrollers are allowing users to pack huge amounts of
computing power into tiny spaces.

www.nhature.com/articles/544125a
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Classificacio dels Embedded Systems

« Alany 2014 el GT va adoptar la classificacio del professor
Raj Kamal dels Embedded Systems:

5;* Embedded

« Escala petita (Arduino) ‘ Systems
.+ Escala mitjana (ESP32) TS
 Escala sofisticada (Raspberry Pi) Rej Kaml
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Elements centrals dels sistemes ciberfisics

The way so far and beyond
Two Worlds coming together

Sistemes embedded i bessons digitals

n Physical world |m Cyber-physical | E Digital world |

Manufacturing process Embedded Siamall] Internet |

Material behavior Service-oriented |
EISl-m_ulauon Simulation ] Big Data ‘
Automation
Unique Identifier SR I
Things |
'@:‘)_ Bessons digitals fqv o
% * (Digital Twins) f
-

[

“Closed” System
controllable and partly predictable by smulation

RWTH "
UNIVERSITY

Source: Sabina Jeschke

(Unknown) Asset :
(Anonymous) | ‘ machine ¢

ividually known)| | | -
Entity —

Administration shell ¢ Administration shell ¢

Asset, e.g.
terminal block

Asset, e.g.

Administration shell ¢ Administration shell %

Asset, e.g.
standard SW

(Higher-level system
provides access to
administration shell)

| Asset, e.g.
‘electr. axle<
[

Wi~

1 = Interface / data formats — L

in 14.0-compliant form (ASSe‘ provides access
to administration shell)

14.0-compliant communication ® IEC

Arquitectura (visié OT):
RAMI 4.0 (Reference Architecture Industry 4.0)
Standard IEC/PAS 63088

Arquitectura (visio IT):
IIRA (Industrial Internet Reference Architecture)
Estandaritza les nocions de Cloud i Edge

Terminologia sobre bessons digitals:
www.digitaltwinconsortium.org/glossary
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Digital Twin i la seva evolucio

(Michael Grieves 2002)

Digital Twin
evolution

Digital Twin as concept

R&D & engineering focused

Dedicated workstations
and servers

1985-2002
(18 years)

Collaboration, simulation
and workflow across
global enterprise

Browser and web access

2003-2014
(12 years)

Powerful 3D modeling
and analysis

Remote programming
CNCs, robots...

Digital design, virtual
assembly, and simulation
before physical commitment

3D printing goes mainstream

= *Dr. Michael Grieves and John Vickers — University of Michigan

Connected devices - Data
unification between physical
and virtual worlds

loT, big data analytics, cloud

2014-2016
(3 years)

Rapid feedback across design,
manufacturing, operation

Products augmented
with digital services
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Holographics and AR/VR
Cognitive services

Artificial Intelligence

2017

Guided interactions

Blended human-machine
collaboration

Autonomous and self healing




Emergencia del Low-Code

Combining low-code programming and SDL-based modeling with snap! in the industry 4.0

context
op— . Pi Palomeés, Xavier
Tuset Peiro, Pere
i Fonseca Casas, Pau (@) (] :
Andmtry 48 Content
e i ks o e Sty Tipus de document: Text en actes de congrés

oY Data publicacié: 2021
Condicions d'accés: Accés obert

Abstract

One of the main challenges to implement Industry 4.0 technologies within the industrial fabric is
the lack of suitable concrete models and tools that demonstrate the potential benefits of
embracing the digital transformation process. To overcome this challenge, over the past years,
various Industry 4.0 automation and robotics providers have presented solutions based on visual
block programming languages, which follow an emerging low-code approach to reduce the entry
barriers of digital technologies. However, block-based low-code tools typically lack the formality
introduced by specification... [+]

DR
LEdit

" !li

Descripcio
Visualitza/Obre © 2921 IEEE. Personal uge of this material is perml.ttec.j Per.mlssmn. from IEEE must pe
. ) obtained for all other uses, in any current or future media, including reprinting/republishing this
K Main article (964,4Kb) material for advertising or promotional purposes,creating new collective works, for resale or
redistribution to servers or lists, or reuse of any copyrighted component of this work in other
works

https://upcommons.upc.edu/handle/2117/363087
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Cicle de vida | cadena de valor digital

80 percent of production
costs are determined in
the design phase.

Jeremy Rifkin

DATA
INFORMATION
DECISIONS

VALUE

Digital Twin
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Bessons digitals en linia per al
desenvolupament de sistemes IoT

« Tinkercad
« www.tinkercad.com

e  Wokwi
e  WWW.WOKwi.com

* Infineon (TinaCloud)
 https://design.infineon.com/tinademo/tina.php
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Tinkercad (I)

< C' @ tinkercad.com/things/bh9baKEivhw-practica-ldr/editel

(7] 1[N .
[EC  Practica LDR T = &
c[AD]

a~ @ @ . - — P Iniciar simulacién Enviar a

Bloques - + 1 (Arduino UnoR3) ~
@ salida @ Control
@ https://didactronica.com/niveles-de-luz-con-fotorresistencias-ldr @ Entrada @ Matemsticas
@ Notacion @ Variables

definir LED integradoen  ALTA =

ARDUINO

definirpasador 0 v en ALTA v

definirpasador 3 * en o

girar servoen el pasador 0 v a o esperar @ milisegundos ¥

repetir mientras * " =0 o

definir |luminosidad * en leer pasador anai]

reproducir altavoz en el pasador 0 » cg

desactivar el altavoz en pasador 0 »

r LED RGB de pines

Monitor en serie -
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Tinkercad (ll)

<« C' @ tinkercad.com/things/bh9baKEivhw-practica-ldr/editel
(7] 1)

@E  PracticaLDR = Jn\
[c|AlD] n E
4~ @ @ . - | — P Iniciar simulacién Enviar a

(C2) Texto - + A\~ 1 (ArduinoUnoR3) ~
// ct++ code

I

int luminesidad = 0;

@ https://didactronica.com/niveles-de-luz-con-fotorresistencias-Ildr

void setup()

{
pinMode (A0, INPUT);
Serial.begin(9600);

10| 1

11

12 woid loop ()

13| {

14 while (1 == 1) {

15 lumincsidad = analogRead (A0);

delay(500); // Wait for 500 millisecond(s)
Serial.println(luminosidad) ;
1

}

Ltesssssraeasey

2 Monitor en serie -
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Wokwi

&« C # wokwi.com/arduino/projects/324549436880454228
WOKWI - # sHaRe @

sketch.ino diagram json PubSubClienth PubSubClient.cpp Library Manager ~

1

2 // From https://randomnerdtutorials.com/esp32-mqtt-publish-subscribe-arduino-ide

3

4 #include <WiFi.h>

5  #include "PubsubClient.h"

6

7 const char* ssid = "Wokwi-GUEST";

8  const char* password = "

9 const char* mgttServer = "broker.emgx.io";
1@ int port = 1883;

11 string stMac;

12 char mac[5e];

13 char client1d[s0];

14

15 WiFiclient espClient;

16 PubSubClient client(espClient);

17

18 const int ledrin = 2;

19

20 void setup() {

21 serial.begin(115200);

22 randomSeed(analogRead(®));

23

24 delay(10);

25 tin();

26 serial.print("Connecting to ");

27 serial.println(ssid);

28

29 wifiConnect();

e

31 serial.println("");

32

J
J

Simulation

n("Wiri connected");
.

SVl addenaa. M

https://wokwi

B & @

Docs

.com/arduino/projects/324549436880454228
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Gracies |
Xavier Pi
xpi@enginyers.net

www.comissioindustria40.cat
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