


Was ist denn nun diese Digitalisierung?





Gottfried Wilhelm Leibniz postulierte 1666 in Analogie zu Ramon Llull 
die Ars Combinatoria, durch die man alle Erkenntnisse auf 
algorithmische Weise gewinnen kann. 

1693 konstruierte Leibnitz seine legendäre Rechenmaschine und 
begründete dies mit dem Wunsch, den menschlichen Geist von den 
trivialen Aufgaben des Rechnens zu befreien ... 



A. Kircher, Tabula 
Combinatoria, Rome, 
1641

Schematische 
Darstellung 
eines 
Convolutional 
Neural 
Networks, 2019

Athanasius Kircher, 

1602 – 1680



Badīʿ az-Zaman Abū l-ʿIzz ibn Ismāʿīl
ibn ar-Razāz al-Jazarī (1136–1206)

The elephant clock was one of the most 
famous inventions of al-Jazari





Kitāb al-Daraj (The book of degrees), 
by Ibn Shākir, Aḥmad ibn Mūsá, 
as found in the Saladin library, Bagdad 9.Jh AD



Antikythera mechanism

The instrument is believed to have been designed and 

constructed by Greek scientists and has been variously 

dated to about 87 BC, or between 150 and 100 BC



The Codebreakers 
of 

Bletchley Park

up to 10,000 people worked there in 1944



Xia Peisu would go on from a PhD in electrical 

engineering to designing China’s first home-

grown electronic digital general purpose 

computer

In April 1960, China’s first home-grown electronic digital general 

purpose computer – the Model 107 – went live. Xia Peisu, the 

machine’s engineer and designer, had just made history.

After decades of war with Japan and the Chinese Civil War in the 

first half of the 20th Century, the country’s technological innovation 

had fallen behind much of the developed world. Later, caught in the 

politics of the Cold War, the newly established People’s Republic of 

China was cut off from aid and exports from capitalist nations in the 

West. Chinese scientists relied heavily on hardware and expertise 

from the Soviet Union to build up their computing power.

But when that relationship dissolved in 1959, China was once again 

isolated and it had to look inward for a way forward in an 

increasingly computerised world. Within a year of the Soviet Union 

withdrawing aid, Xia delivered the 107 – China’s first step on the 

road to independence in computing.

Today, China is a global leader in computer production. In 2011, 

China surpassed the US to become the world’s leading market 

for PCs, and the desktop PC segment of their computer 

industry alone is projected to bring in a revenue of over $6.4bn 

(£4.9bn) this year.

But there was more work to be done than making computers. To 

build a new computer industry – and a new field of computer 

science to support that industry – China needed trained personnel. 

Here, too, Xia was essential.

She helped shape some of China’s first computing and computer 

science institutions and developed their training materials. She 

taught the first computer theory class in the country. Over her 

career, she would usher hundreds of students into the country’s 

burgeoning field of computer science.



With electronics, a progressive element has come 
into our world whose influence is not limited to 
industry and research, but extends to all areas of 
life. A development has thus been set in motion 
that opens up astonishing and fantastic aspects.
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Das Zeitalter der Digitalisierung ist

das Zeitalter der Partizipation



1979 

2 years before the 
first Personal 
Computer from IBM, 

3 years before the 
first CD-Player from 
Sony,
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1979 

2 years before the 
first Personal 
Computer from IBM, 

3 years before the 
first CD-Player from 
Sony,



1979 

The Beginning of the 
Age of Participation

...and a new Dream of 
Mobility

1979

1981

1982



A major component of the Walkman 
advertising campaign was personalization of 
the device. Prior to the Walkman, the 
common device for portable music was the 
portable radio, which could only offer 
listeners standard music broadcasts.

Having the ability to customize a playlist was 
a new and exciting revolution in music 
consumption.

The ability to play one's personal choice of 
music and listen privately was a huge selling 
point of the Walkman, especially amongst 
teens, who greatly contributed to its success

A diversity of features and styles suggested that there would be a product which was "the perfect 
choice" for each consumer. This method of marketing to an extremely expansive user-base while 
maintaining the idea that the product was made for each individual "[got] the best of all possible 
worlds—mass marketing and personal differentiation".



First types of personal computers in 1977. 
Commodore PET, Apple II, TRS-80 Model I.



Doesn‘t look very different ... but
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You can decide what you want to listen

We decide for you what you want to listen



We have to change the question:

Not what technology can do
but

What do we want to do with it?



To change the way we think about 
technology, 

we need to change the way we 
talk about technology.





It‘s not AI that does or achieves 
something ... It‘s always us who do it 
with the help of AI

Its not about technology but always 
about us and the way we deal with it!



Wem gehört die digitale Welt

Selbstbestimmung – Verantwortung – Demokratie

im Zeitalter von

Social Media und Artificial Intelligence



Wem gehört die digitale Welt

Selbstbestimmung – Verantwortung – Demokratie

im Zeitalter von 

Social Media und Artificial Intelligence

...und nach

CORONA



Demographie der digitalen Welt 

>4,83 Mrd. Menschen sind im Internet

>5,11 Mrd. Menschen haben ein Smart Phone

>3,78 Mrd. Menschen nutzen Social Media

>2,7 Mrd. Menschen nutzen Facebook

2.Quartal 2020





Germany … 72.3 Mio – 89,6%

Nigeria …     91,6 Mio – 47,7%

Russia …   109,5 Mio – 76,4% 

Japan ...        118,6 Mio – 93,3%

Indonesia ... 143,3 Mio – 53,7%

India ... 452 Mio – 34,1%

China ...772 Mio – 54,6%

according to data from ITU







• Wem gehört die digitale Welt?

• Wer kontrolliert was wir in der digitalen Welt 
können und dürfen?

• Wer kontrolliert welche Themen wir in der neuen 
„digitalen Öffentlichkeit“ diskutieren?

• Wem gehört die öffentliche Meinung in der 
digitalen Welt?













Digitale Transformation

Alles kann digitalisiert werden.

Was digitalisiert ist kann vernetzt 
werden und überall gleichzeitig 
genutzt werden.

Die Digitalisierung verändert nicht die 
Welt aber grundlegend wie wir in und 
mit ihr agieren können.



"digital" is an ontological state of 
information

"digital" is an aggregate state of 
information



Digitale Transformation

Alles kann digitalisiert werden.

Was digitalisiert ist kann vernetzt 
werden und überall gleichzeitig 
genutzt werden.

Die Digitalisierung verändert nicht die 
Welt aber grundlegend wie wir in und 
mit ihr agieren können.

Machine Learning / Künstliche Intelligenz



Digital Transmutation – Game Changer AI

Digitalisation of the  
industrial world

Automatisation Autonomisation

Digitalisation of thinking 
and decision making

autonomos, 

from αὐτο- auto- "self" and 

νόμος nomos, "law"









We must juxtapose the 
power of data-technology 
with a proper 
empowerment of the 
people.



Eine optimierte Welt, 
eine genormte Gesellschaft 

eine „gefakte“ Realität ...

manipulation by manufactured realities



Everything these systems can analyse they can 
also manipulate.

... everything we can analyse with these 
systems we can also manipulate.



Schachtürke ist die umgangssprachliche 
Bezeichnung für einen 
vorgeblichen Schachroboter, der 1769 
von dem österreichisch-ungarischen 
Hofbeamten und Mechaniker Wolfgang 
von Kempelen konstruiert und gebaut 
wurde. 

Der Erbauer ließ bei den Zuschauern den 
Eindruck entstehen, dass dieses Gerät 
selbständig Schach spielte. 
Tatsächlich war darin aber ein 
menschlicher Schachspieler versteckt, der 
es bediente. 



2017



2018



Mittlerweile reicht ein einzelnes Bild oder Foto aus um daraus animierte Sequenzen zu 
erstellen ... Man kann damit Mona Lisa zum sprechen bringen

2019



2020



2021





GPT-2 is a large transformer-based language model with 1.5 
billion parameters, trained on a dataset of 8 million web pages 
(~40GB). 

GPT-2 is trained with a simple objective: predict the next word, 
given all of the previous words within some text. 

We created a new dataset which emphasizes diversity 
of content, by scraping content from the Internet. In 
order to preserve document quality, we used only pages 
which have been curated/filtered by humans—
specifically, we used outbound links from Reddit which 
received at least 3 karma. This can be thought of as a 
heuristic indicator for whether other users found the 
link interesting (whether educational or funny), leading 
to higher data quality than other similar datasets, such 
as CommonCrawl.





GPT-3

GPT-2 (2019)
1,5 Mrd Parameters

GPT-3 (2020)
175 Mrd 
Parameters







Who will be able to use the 

possibilities arising from the powers 

of these new technologies?



Economically?



Politically?



Who owns 
the crime in 
Cyberspace
?



... and who will be able to control such powers?











New Job:
Content Moderator





Wovor sollen wir uns fürchten?



Was bedeutet die Digitale Transformation 
für das Bildungssystem ?







Studie von Ernest & Young: https://assets.ey.com/content/dam/ey-sites/ey-
com/de_de/news/2020/10/ey-studierenden-studie-2020-ziele-werte-perspektiven.pdf



The key is:

Competence, Literacy, 
Self- determination,
Self-confidence 
Creativity



Embracing new technology: students at No 1 Primary School, affiliated to Shanghai Normal 
University, learn about the solar system via VR

Education 
for the 
digital 
age
is 
not 
about 
Laptops, 
Tablets,
HMDs
etc...



...but about: 

• understanding the basic structures of our digital world

• social competences
• critical thinking
• self-determination
• being able to participate and contribute in and to society
• self-confidence and the will to take action

• Creativity

• Entrepreneurship
• Economic competitiveness



(Aus)Bildung

Nicht nur um in den Erfordernissen des 
Arbeitsmarkt zu etsprechen...

sondern um den Arbeitsmarkt der Zukunft 
erfinden und gestalten zu können.



ars.electronica.art


