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A Fourth Industrial Revolution
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A New Industrial Revolution

2001 2013

Peter Senge (MIT), 

<The Fifth 
Discipline= (1990) 
author, detects a 

new Industrial 

Revolution

The Four 

Industrial 

Revolutions 

Acatech model, 

subsequently 

adopted by the 

World Economic 

Forum
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A new Industrial Revolution emerges

2011 2012 2016 2012
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The Four Industrial Revolutions Model
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Computational and SystemsThinking

1980 1990

Seymour Papert 

(MIT), envisions the 

computational 

thinking in 

education

Peter Senge (MIT) 

envisions the 

systems thinking 

in management
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Computational Thinking Logo and Scratch

Scratch, Snap!, Blockly, Microblocks, …)



Comissió Indústria 4.0 – Enginyers de Catalunya

Education Curricula

2014
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Systems Thinking

System Archetypes (Senge)

BPMN
SDL

UML
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Client-Server vs PubSub

Client-server PubSub

https://github.com/pixavier/mqtt4snap

https://github.com/pixavier/mqtt4snap
https://github.com/pixavier/mqtt4snap
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Industry 4.0 Systems Thinking (OT vision)
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(RAMI 4.0)
IEC PAS 63088
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Industry 4.0 Systems Thinking (IT vision)
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Edge and Cloud Computing
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Edge Servers, VPS … MS Azure, Amazon, …

Edge Cloud
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IT/OT Convergence
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Jeremy Rifkin

(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
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Embedded Systems Devices
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Embedded Electronics
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Embedded Electronics (open hardware)
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https://en.wikipedia.org/wiki/IGEPv2

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

https://en.wikipedia.org/wiki/BeagleBoard

https://en.wikipedia.org/wiki/IGEPv2
http://www.somdevices.com/
https://en.wikipedia.org/wiki/BeagleBoard
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Embedded Electronics (open hardware)

1919
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Embedded Electronics (sensors, actuators) I

2020
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Embedded Electronics (sensors, actuators) II

2121
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Digital Twins and Low-Code
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Embedded System Digital Twin example
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https://wokwi.com/projects/341895401936257620

https://wokwi.com/projects/341895401936257620
https://wokwi.com/projects/341895401936257620
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Flow and Blocks based Low-Code
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Block based is a particular case of flows based (Dijkstra 1970 – <Notes on Structured Programming=)
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Digital Twins and Low-Code
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Suitable 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

• IoT

• 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

mailto:xpi@enginyers.net
mailto:xpi@enginyers.net
mailto:xpi@enginyers.net
http://www.comissioindustria40.cat/
https://www.infoplc.net/plus-plus/eventos-ferias/autor/11950-xavier-pi
https://www.infoplc.net/plus-plus/eventos-ferias/autor/11950-xavier-pi
https://www.infoplc.net/plus-plus/eventos-ferias/autor/11950-xavier-pi
https://www.infoplc.net/plus-plus/eventos-ferias/autor/11950-xavier-pi
https://www.infoplc.net/plus-plus/eventos-ferias/autor/11950-xavier-pi
https://www.infoplc.net/plus-plus/eventos-ferias/autor/11950-xavier-pi
https://www.infoplc.net/plus-plus/eventos-ferias/autor/11950-xavier-pi
https://www.infoplc.net/plus-plus/eventos-ferias/autor/11950-xavier-pi
https://www.infoplc.net/plus-plus/eventos-ferias/autor/11950-xavier-pi
https://www.infoplc.net/plus-plus/eventos-ferias/autor/11950-xavier-pi
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
https://www.talent.upc.edu/esp/estudis/formacio/curs/202500/master-industria-4period0
https://www.talent.upc.edu/esp/estudis/formacio/curs/202500/master-industria-4period0
https://www.talent.upc.edu/esp/estudis/formacio/curs/202500/master-industria-4period0
https://www.talent.upc.edu/esp/estudis/formacio/curs/202500/master-industria-4period0

