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Una Quarta Revolucid Industrial
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Una nova Revolucio Industrial

Innovating Our Way to the
Next Industrial Revolution

What's so new about the New Economy?

BB our ret future s in buikcing sustainable
entaphioes and 2 scscinic ey

that connects industry, society and the
emironment.

Peter M. Senge and Goran Carstedt

Peter Senge, de
MIT, autor de “La
Quinta Disciplina”
(1990) detecta una
nova Revolucid
industrial

FSacatech

Securing the future of German manufacturing industry
Recommendations for
implementing the strategic
initiative INDUSTRIE 4.0

Final report of the Industrie 4.0 Working Group

2013

Es publica el
model de
I’Acatech de las 4
Revolucions
industrials,
posteriorment
aceptat pel
World Economic
Forum
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MIT 2004, Com sera la industria del futur?
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El model de les 4 revolucions industrials

The four stages of the industrial revolution

) BOSCH

Connected industry is to a large extent self-organizing. The lubricant of a smart
factory is information, which tells the machinery how it should organize itself
in order to complete a certain job.

Invented for life

'] stage1
Late 18th century

First mechanized
manufacturing
equipment powered
by water and steam

1784

First mechanical
loom

Early 20th century

Introduction of

mass production
with the help of
electrical power

1870

First assembly line
(Slaughterhouse
Cincinnati)

28

Early 1970s

Use of electronics and
computers to automate
manufacturing
worldwide

1969

Use of electronics and
computers to automate
manufacturing world-
wide

Lo

0101

“Cyber-physical

systems”:

real objects and

virtual processes
are interlinked

Connected industry -
smart factories

199000000
Source: DFKI 2011, Bosch

7' 2%
—

seseessesseesss it programmable logic caniroller | 4. industrial revolution
(PLC), Modicon 084 based on Cyber-Physical
1969 Systemss
3. industrial revolution
uses electronics and IT to
achieve further automation
of manufacturing :
¢ 2. industrial revolution EL
follows introduction of g
electrically-powered mass
ij mechanical loom production based on the
i division of labour
1. industrial revolution
follows introduction of
water- and steam-powered
mechanical manufacturing
____f v h 4 4 time ’
End Start of Start of 1970s today
18th century 20th century

Source: DFKF 2011
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Una nova revolucio industrial, altres visions

o ‘ L
REVOLUTION The Fourth \F
Industrial A4 ————
Revolution INHIHIS | RIAD
o o ama = “..'.‘“;'I“T):“ :J‘:; ' t Y
THE NEW EVULU TIUN
INDUSTRIAL MERS, GLOBALIZATION ANO
REV LUT‘ON THE E’.»."‘.‘ OF ','.‘c."f.‘;‘i:‘;){)'.-.f.‘w-.’}.:‘.‘-’
CHRIS ANDERSON PETER MARSH

2011 2012 2016 2012
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Corrents de fons (fets observats)

Mass production

per varianb

Product volume

Billions of Devices 2010
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2014 !
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20 2012 : 3 1
87B g
2003
i @ 0.8 % ) |
Lot-size 1 1992 1 — | loT! .’

2nd Rev

™ | | Inceptlon‘
i 4 é
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Product varietyl Font: Cisco Systems - Ericsson
Font: Boér &
Dulio (2004)
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Digitalitzacio (Visio OT)

Not an 14.0 component

Examples of 14.0 component

(Unknown)

(Anonymous)
(Individually known)
Entity

Asset

11 = Interface / data formats
in 14.0-compliant form

Administration shell <

Asset, e.g.
machine <

Administration shell

' Asset, e.g.
electr. axle<¢

L J

(Asset provides access
to administration shell)

14.0-compliant communication =

Administration shell <

" Asset, e.g.
terminal block

Administration shell <

Ve N\
Asset, e.g.
standard SW

L

(RAMI 4.0)
IEC PAS 63088

J

(Higher-level system
provides access to

administration shell)

Comissio In

IEC
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Digitalitzacid (Visio IT)

Safety: Proteccid de les persones del sistemes Security: Proteccio dels sistemes de les persones

Administration shell ¢ Administration shell ¢

Ve N
Asset, e.g.
machine ¢

Administration shell ¢

“Asset, eqg.

terminal block
Intelligence
creation

Administration shell ¢

14.0 Components o
“components 4.0”

[ Asset, e.g.
standard SW

Asset, e.g.
electr. axle<

Wi~

~

Raw data & data

(“campana digital”) processing

Sensors &
Actuators

1INDUSTRIE4.0

iiE Industry IoT
.Consortium.  (IIRA) (RAMI 4.0)
IEC PAS 63088
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Convergencia IT/OT

.O’oosnuun:."-

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

Jeremy Rifkin

Administration shell ¢

DATA

INFORMATION

. DECISIONS
INDUSTRIAL INTERNET o

| T 0 | ~ N - 4 e

| ol N \ —

Q'// \ N /'\./ @/ \ /‘\ /'\.0/ =) / \ LN

N\l /\// = \/\\

I KA

Bessons digitals (Digital Twins)
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Sobirania Tecnologica
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Europai la sobirania tecnologica

C inCODiaS ELPAIS ECONOMIA

— Companias Mercados Economia MiDinero Fortuna / Cotizaciones

ELFOCO -

Soberania tecnologica y
soberania digital

GRUPO

DE
Europa no tiene que adquirir una posicion autosuficiente, sino fortalecer LG
sus capacidades para fomentar colaboraciones mas igualitarias DE

AMETIC
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Europai la sobirania tecnologica

C inCODiaS ELPAIS ECONOMIA

— Compainias Mercados Economia MiDinero Fortuna / Cotizaciones f

Oplnlén 6 DIC 2022 - 07:32 GET

ESCRITO ENELAGUA =

Europa es poca cosa para
alcanzar soberania j.

tecnologica e industrial e

VEGA

La Union quiere reforzar sus posiciones en energia, sanidad v defensa,
compitiendo a varias bandas, v también con EE UU
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Sobirania en dades
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Europai la sobirania tecnologica

PROYECTO EUROPEO GAIA - X: REFUERZO DE LA SOBERANIA
TECNOLOGICA

Y sihablamos de economia del dato, tenemos que hacer referencia obligada a Gaia-X, el proyecto publico-
privado europeo que persigue la soberania tecnologica y de los datos en el cloud. O dicho de otramanera: que los
datos europeos, los que se generan en Europa, se queden en suelo europeo (mejordicho, enla nube europea) bajo
principiosy leyes europeasy no sean trasladados a Estados Unidos, donde el nivel de proteccion es muy inferior.
Se quiere evitar que conlos datos industriales pase lo que ya hemos visto conlos datos personales europeos: en

su gran mayoria, han acabado en Estados Unidos.
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Europai la sobirania tecnologica

INTERNATIONAL DATA
SPACES ASSOCIATION

Data Provider Data Consumer

Position Paper | Version 1.0 | May 2022

Data Sovereignty -
Requirements Analysis of
Manufacturing Use Cases

International
Data Spaces

iy
&4 -
L)
-

I oT-Connector DS-Connector 3
]

El blockchain garantitza la transparencia i no manipulacio de les dades
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On-Premises laaS PaaS

Infrastructure as a Service Platform as a Service Software as a Service

Applications Applications Applications Applications

Data

Middleware Middleware Middleware Middleware

o/s o/s

o/s o/s

Virtualization Virtualization Virtualization Virtualization

Servers Servers Servers

Storage Storage Storage

Storage
L3

Networking Networking Networking Networking

EDGE Computing nos empuja a
incorporar Micro Data Centers
(MDC) en la topologia de la

Edge OVH MS Azur‘e' Amazon’ . infraestructura

Comissi6 Industria 4.0 — Enginyers de Catalunya




Sobirania en dispositius
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Electronica embedded (propietaria)

Raspberry Pi

https://en.wikipedia.org/wiki/Raspberry Pi
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https://en.wikipedia.org/wiki/Raspberry_Pi

Electronica embedded (open hardware)

Serie IGEP (Dissenyada per Agusti Fontquerni al 2008 - www.somdevices.com)

https://en.wikipedia.org/wiki/IGEPv?2 https://en.wikipedia.org/wiki/BeagleBoard
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http://www.somdevices.com/
https://en.wikipedia.org/wiki/BeagleBoard

Exemple: Monitoreig de la condicio

» A {
/) |
V4 "

-3
Power and productivity “ l. I'
for a better world™ " .' l'

(2016)
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Exemple: Monitoreig de la condicid

‘ ® new.abb.com/motors-generators/service/advanced-services/smart-sensor B % ‘ & Qt

A\ IR
’\ l' .' HOME + OFFERINGS * MOTORS AND GENERATORS * SERVICE + ADVANCED SERVICES * SMART SENSOR @ GLOBAL SITE v

ABB's website uses cookies. By staying here you are agreeing to our use of cookies. = Learn more | agree

Motors that let you know when it’s time for a service
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Exemple: Monitoreig de la condicid

pE—

P

lﬂ'__—__ .

° TESTMOTORS

TESTMOTORS

Cerdanyola

12 Ronda finangament
(2013)
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Exemple: Monitoreig de la condicid

Press Analog Devices Acquires Test Motors to
Release Expand Condition-Based Monitoring
Offerings for Industry 4.0

Contact

Linda Kincaid, Global PR
Manager
=

Oct 29 2019 - Norwood, MA

Analog Devices, Inc. (ADI) today
announced the acquisition of Test
Motors, a company specializing in
predictive maintenance of electric
motors and generators. Based in
Barcelona, Spain, Test Motors
offers products and services that
detect faults in electric motors
before they cause damage to
production cycles and advises on
how and when to repair them. The
acquisition expands ADI's portfolio
of condition-based monitoring
solutions capable of identifying
equipment faults before downtime
and catastrophic failure occur.
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Sobirania en software
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Open Source, oportunitat per les PIME

*  Linux és un projecte d’origen europeu (Finlandia)
Elwww.digitaltwinconsortium.com esta impulsant els bessons

digitals open source per garantir I'interoperabilitat (gran repte)
«  Hi ha molt software d’'lA obert (TensorFlow)

« Desde EEUU han fet una acceleracié: ChatGPT (OpenAl no és
open source)

« A Catalunya s’esta creant un ecosistema molt potent d’start-ups en
Intel-ligencia Artificial
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Gracies |
Xavier Pi
xpi@enginyers.net

https://www.eic.cat/content/gt-embedded-systems-iot

www.comissioindustria40.cat
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