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A New Industrial Revolution
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A new Industrial Revolution emerges

REVOLUTION

The Fourth
Industrial
Revolution |
THE NEW
INDUSTRIAL CONSUMERS. GLOBALIZATON AND
REVOLUTION THE END OF "‘.‘,f
CHRIS ANDERSON PETER MARSH
2011 2012 2016 2012
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The Four Industrial Revolutions Model

The four stages of the industrial revolution ‘QQ—

)
Connected industry is to a large extent self-organizing. The lubricant of a smart @_0) BOSCH U )
factory is information, which tells the machinery how it should organize itself - :
: R Invented for life
in order to complete a certain job.
ogic controller | mﬁmhh{rmhqim
0101 (] Modicon 084 on
D = e
Late 18th century Early 20th century Early 1970s 3. industrial revolution
uses electronics and IT to
First mechanized Introduction of Use of electronics and “Cyber-physical achieve further automation
manufacturing mass production computers to automate systems” wath slaughterhouses of manufacturing A
equipment powered with the help of manufacturing real objects and =
by water and steam electrical power worldwide virtual processes [ ] . = . =
are interlinked 2. industrial l'mllltl'n g
follows introduction of 8
1784 1870 1969 elctricaly-powered mass
First mechanical First assembly line  Use of electronics and ~ Connected industry - e o pftfdf"m" based on the
loom (Slaughterhouse computers to automate  smart factories division of labour
Cincinnati) manufacturing world- ] N .
wide 1. industrial ra!mluhun
Sssecseve) follows introduction of
water- and steam-powered
Q mechanical manufacturing .
060306609) v facilities v * v time >
Source: DFKI 2011, Bosch Eﬂfﬂmw ‘E‘?g :énww Start of 19705 Today
Sorce; OFKI 2011
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Computational and SystemsThinking

Seymour Papert
(MIT), envisions the
computational
thinking in

DISCIPLINE

The Art & Practice of

The Learning Organization

Peter Senge (MIT)
envisions the
systems thinking
in management

PEFER—M—SENGCGE

1980 1990
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Computational Thinking Logo and Scratch
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Scratch, Snap/, Blockly, Microblocks, ...)
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ucation Curricula
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Curriculum 21/2023 0 o Q @ 9
rrm— Curriculum 21/2023

© This arte is more than 7 years old

Coding at school: a parent’s guide to England’s new
computing curriculum

ve will be

m the start of the nes N"]:m " FI curriculum de l'educacio infantil integra el primer i el segon cicle en una sola etapa educativa amb identitat

leaming programming skil

pripia, Es un curriculum que posa en el centre de totes les decisions a linfant | al desenvolupament de les
Stuurt Dredge -
. seves capacitats. Que el reconeix com el protagonista del seu propl aprenentatge | del grup al qual pertany i
e h 1320 00 que respecta i sadapta a la forma globalitzada de desenvolupar-se | aprendre dels infants. Un curriculum que
etting more kids to code has boen a cause oilébee for the tochnology industry i L s i S i e Sl
foe same time, Teaching programming skills to children i seen a2 longeterm prioritza el benestar, el gaudi | l'aprenentatge. Que genera contextos educatius basats en situacions amb
salution to the "xkills gap® between the number of technclogy Jobs and the sentit, funcionals, significatives | contextualitzades, des del respecte als diferents ritmes | a la sensibilitat de
people qualified to fill them [
t letapa.
From this month, the UK is the guinea pig for the most ambitious attempt yet 1o get kids 1
coding, with changes to the national curricudum, ICT - nformation and Communications y Enaquest Decret d'ordenacio dels ensenyaments de l'educacio infantil, s'estableixen els principis generals que

Technobogy = i oat, replaced by a now “compating™ curriculum tnchuding coding lessons Sirehien L . TR i 1s oot arte dt
for children as youny as be. han de regir aquesta etapa i la descripcio de les Competencies Eﬁpenf-ques. els criteris d'avaluacid de final

d'etapa | els sabers per cada un de

cicles.
This has beent coming for 2 while: the new curriculiam was published in September 2013 |

to fanfare within the technology industry. But it seems many parents will be surprised
when their children come home from school talking about algorithms, debugging and t
Roolean Jogic. f

2014

21/20

o

23

&, de 7 de febrer, d'ordenacio dels ensenyaments de l'educacia infantil
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Systems Thinking
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Client-Server vs PubSub
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Client-server PubSub

https://github.com/pixavier/matt4snap
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https://github.com/pixavier/mqtt4snap
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Industry 4.0 Systems Thinking (OT vision)

Not an 14.0 component Examples of 14.0 component

Administration shell <

Unk i Asset, e.g. g Asset, e.g. \
P . (As“‘ machine + terminal block (RAMI 4.0)

Administration shell Administration shell <

-
N

& Asset, e.g.
standard SW

Asset, e.g.
electr. axle¢

Wi >

1 = Interface / data formats L J L J
Lsa-congianpion (Asset provides access (Higher-level system
to administration shell) provides access to
administration shell)

14.0-compliant communication = IEC
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Industry 4.0 Systems Thinking (IT vision)

Safety: Protect people from systems Security: Protect systems from people

Intelligence
creation

@ I IQ [ Administration shell ¢
i [ Asset, e.g.

Raw data & data standard SW

Administration shell ¢ Administration shell ¢

[ vAssel. eqg.
terminal block

| Asset, e.g.

Axast machine

&
14.0 Components e

‘ Asset, e.g.
electr axle¢

.' > SR Network Edge é
Sensors & = " @6@ |
Actuators -

.1INDUSTRIE4.0

Ilnlndust ry loT
Consortium.  (IIRA) (RAMI 4.0)
IEC PAS 63088
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Edge and Cloud Computing

= <\ @ ( 'P\\)
\\_// !) \\\_// @ Edge CIOUd

On-Premises laaS PaaS SaaS

JCture as a Plattorm as a Service

Applications Applications Applications Applications

Middleware Middleware Middleware Middleware

|EHI

O/s

o/s

o/s

o
o

Virtualization Virtualization Virtualization Virtualization

Servers Servers Servers

Storage Storage Storage Storage

Networking Networking Networking Networking

incorpora
(MDC)

Edge Servers, VPS ... MS Azure, Amazon, ...
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80 percent of production
costs are determined in
the design phase.

DATA

INFORMATION

DECISIONS

VALUE

(Digital Twins)
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Software Roadmaps
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https://www.freecodecamp.org/news/2019-web-developer-roadmap
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Hannover Messe 2023

Extending OPC UA to the connected world including
AAS, digital twin, data spaces and the metaverse

- OPC UA Basics
- OPC UA for Cloud: Digital Twin, DataSpaces, Metaverse
- Discussion paper AML, AAS, OPC UA

Stefan Hoppe
President & Executive Director OPC Foundation
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Embedded Systems Devices
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Embedded Electronics

Raspberry Pi 3 Raspberry Pi 3 B+ Raspberry Pi Zero WH = Raspberry Pi Zero
Mode| A+ w

2019 Jun 24 2018 Nov 15 2018 Mar 14 2018 Jan 12 2017 Feb 28

US$35.00 US$25.00 US$35.00 US$15.00 UsS$10.00

Raspberry Pi A+ Raspberry Pi 3 Raspberry Pi Zero

2014 Nov 10 2016 Feb 29 2015 Nov 30 2015 Feb 1 2012 Feb 15
US$35.00 US$35.00 US$5.00 US$35.00 US$35.00
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Embedded Electronics (open hardware)

IGEP series (Designed by Agusti Fontquerni- 2008 - www.somdevices.com)

https://en.wikipedia.org/wiki/IGEPv?2 https://en.wikipedia.org/wiki/BeagleBoard

Comissio Industria 4.0 — Enginyers de Catalunya


https://en.wikipedia.org/wiki/IGEPv2
http://www.somdevices.com/
https://en.wikipedia.org/wiki/BeagleBoard

Embedded Electronics (open hardware)

s
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Embedded Electronics (sensors, actuators) |
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Embedded Electronics (sensors, actuators) li
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Digital Twins and Low-Code
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Embedded System Digital Twin example

C @ wolwicom/pr

'y

upython #

diagram jsan umgttsimplepy
[from umgttsimple import MGTTClient
from machine import Pin
from time import sleep
import network
import random
ledBlue = Pin{2, Pin.OUT)
def callbackr({topic, msg):
print{topic)

if topic.decode() == "namefon’:
ledglue.valus{1)
elsa:

ledelue.value(o)

wlan = network.WLAN(network.STA_IF)

wlan.active{True)

wlan.connect( " Wokwi-GUEST', ')

while not wlan,isconnected():
sleep(8.1)

myttc = MOTTClient {str(random. random{)},
mtte. connecty{)
mgttc.set_callback{callbackf)

mgtte. subscribe( name/on’)

mgttc. subscribe( name/off")

"broker. engx. 10",

print {‘Waiting for MQTT messages”)

while True:
mgttc.check_msg(}
sleep(@,85)

1883, user='

", password="",

kee

Simulation

2 % 0@ :

https://wokwi.com/projects/341895401936257620
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Flow and Blocks based Low-Code

Task Type:
Warkflow Controls l

+ Start

repeat until approved

User Task Ur o UpRt i o payment confirmation

« Time Start PummtnaTmt — ma:ﬁtm — ‘“ﬂﬁ'“ 'rggmt

= End T

b Conditional Sent Bock to ritiator ocgntﬂimd Task

+ Parallel 'I'I'mqrnmiﬂun

& Join User Task Condition - 3 ; =
Human Tasks SAP Update SAP update

2 Task S .

m Approve é 1

Block based is a particular case of flows based (Dijkstra 1970 — “Notes on Structured Programming”)
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Digital Twins and Low-Code

Webinar - ABB Wizard easy programming for single arm YuMi

Wizard

Move instruction

pressad do this

ST Finger ~ W quickly - 113
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Swtable Digital Mindset for Industry 4.0

Computational Thinking (algorithms)
«  Communications (architectures: client-server, PubSub)
«  Systems Thinking
«  Barriers (software and hardware)
«  Diversity, complexity
 Licenses models
*  Low interoperability

Key tools
« Low-Code
« loT
« Digital Twins
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Thank You !

Xavier Pi
xpi@enginyers.net

www.comissioindustria40.cat

https://www.infoplc.net/plus-plus/eventos-ferias/autor/11950-xavier-pi

https://www.talent.upc.edu/esp/estudis/formacio/curs/202500/master-industria-4period0
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