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αWe live in a digital worldάΥ  ¢Ƙƛǎ terminology is dangerous! Some interpret  
it as meaning that old media (text, pictures, movies,..) are converted to  
digital form. 
   
Clearly this issue is an important part of the story (and I will disscuss it a bit), 
but more important are other implications of computerization and automation. 

Before I talk about some interesting positive applications of computers,  
and also some own work, and then about possible implications of other  
technologies let me  first  discuss a few criticial issues concerning digitalization  
and Big Data. 
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Digitization of information has many advantages as you all know.  
So let me point to  some issues that are dangerous and are often overlooked. 

Computers, computer peripherals, and formats obsolete rapidly. Hence  
information will be lost with new generations of devicesΦ vǳƻǘŜΥ α¢ƘŜ ǘƛƳŜ  
between 1980 and 2030 may turn out to be one of the the worst  
documented  times in human historyάΦ  ό²ƻƭŦ wŀǳŎƘύ 
  
Example: Cartoons of a famous Dutch artist drawn in 1980 at my institute. 
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I hope the story of  the αalmost lost cartoonsά has amused you. But,  
will it also amuse you if in 50 years time your PDFS ŎŀƴΨǘ be read any more? 

Worse, all highly interactive modules for mechanical engineering, architecture,  
games,  e-Learning, complex simulations: all ǿƻƴΨǘ work in 20 years time! 
 
All require special HW, SW, OS and tactile devices. Even mouse interfaces will 
disappear. Replaced  by speech input and gestures? 

Only avoidable, if an initiative like VDE (FME) is started soon.  I do not  
see such an initiative!!! 



5 

Also overlooked: Algorithms on computers fail in some exceptional cases.  
Take arithmetic: 

Result on an IBM 4381 under VM and VS FORTRAN with  
extended floating point arithmetic: мΣ мтнслпΧΦΦ  
 However, real value is:  :   - 0.827386...... 

Very dangerous since many simulations (atomic bombs, design of buildings  
or aircraftsύΣΧ  are done by simulations that can be totally wrong! 

Computers also fail in other areas, e.g. algorithmic geometry! 
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Big Data analysis is necessary, but has to be used with care: 
 
On the one hand, computer calculations can be wrong (as explained), 
 on the other hand  analysis of BIG DATA may give valuable results.  

The most famous oneΥ ¢ƘŜ αtartletά example of Victor Mayer-Schoenberg:  
BIG  DATA analysis showed that in case of tornado warnings people stock  
up first on what you expect (water, certain types of non perishable food,..) 
But then also on trivial items like certain αtartletsάΦ 

Why is unknown. But knowledge has helped to eliminate shortages of tartlets.  
Why has also not been investigated: Facts make research superfluous. 
 Fact A just implies fact B, that is all we need to know. 
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However, Calude and Longo have shown in an exceptional paper: 
The deluge of Spurios Correlations in Big Data, Foundations of Science  21, 1, 2016 
that in  Large Data just about any correlation can be found! 

IMPORTANT: A correlation does not imply a causal relationship.  
If A happens, B also happens does not mean that A implies B, nor vice versa.  
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There are areas of clean ocean and clean air. 
These areas are particularly prone for pirate attacks. 

Time magazine Sept. 18, 2017: Ą 
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Before more positive examples, one important criticism of WWW. 

In  Austria we  had a precursor of WWW with an important function: pages 
could have a fee.  Thus, a large encyclopedia was offered  with ½ cent per  
page. Affordable for customers, but income essential for publishers. 

Berners-Lee did not know enough of how networked systems worked  
commercially. (WWW was designed for free distribution of physics reports). 
Without αpage feesά ²²² made all commercial publishing impossible.  
Page-fees would be essential but seem very hard to incoproate them now.   

¢ƘǳǎΥ ¢ƘŜ αDemocratisationά of WWW (everyone can publish) has reduced  
reliabilty of information. This is why I have introduced austria-forum.org  
(quality controlled, by now over 900.000 objects). The SW is also use  
elsewhere, e.g. in serbia-forum.org as heritage portal. 
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Computers are essential to our society in many ways as all of you know. 

However there are also many unnecessary gadgets or even dangerous  
applications, also in connection with IoT. 

Unnecessary (?): 
 α¢ƘŜ fridge orders milk when necessaryά 
α¢ƘŜ toothbrush of a kid informs parents how rhorough the kid is brushign the teethά 
Χ 

Important: 
Medical applications  (IoT in combination with Big Data) 
Traffic and transport applications (semi autonomous vehicles) 
Increased productivity with robots  (assemblyrobots, agricultural robots, Χύ 
 



Guiding harvesting tractors by GPS 

Ą 

 New: Fully autonomous haresting vehicles Ą
 



There are uncountably many positive applications of computers as you all know.  
Some typically new ones: 

--- Further automation of production e.g. using robots of all kinds  
--- Use of drones (Observation, agricultural use, delivery of goodsΣΧύ 
--- Archival of knowledge and passing it on to younger generations 

Society will develop without major upheavals  
only if work and wealth is distributed more evenly.  
 
 

BUT: Will automation not introduce more unemployment?  
--- Population pyramid ƛƴ 9ǳǊƻǇŜ αhelpsάΣ ōǳǘ immigration is a danger 
--- Reducing annual hours of work further is likely: 1900: 3200 h/year,  
     today 1.600 h/ year,  2100: 1200 h/ year. 



Are Internet/ WWW, smartphone, etc. not making us stupid? 

YES: Competence for calculations, reading and writing has gone down.  
Conclusively shown by Tara Brabazon first, many followers like Nicolas Carr,  
Andrew Keen, and many others.  

BUT: New technologies have always lead to the reduction of some human ability.  
Example: My grandfather was able to carry a heavier load further and faster  
than I can do. However, I beat my grandfather: I carry heavier loads faster  
and further using a car.  

Thus: If new technologies over-compensate capabilities we have lost due to  
them then the situation is less dramatic than it first sounds. 

Danger remains that human creativity is reduced if we externalize too much! 
 



    Some big dangers to our world  

Premature death of many people due to air- pollution since 2015. 
Air pollution is caused by use of fossile fuels for energy generation  
and cars. Let us look at  some figures: 

People killed in car accidents since 2015:   3,5 Million 

People killed by terrorists attacks since 2015:  30.000 (?) 

People killed by accidents of nuclear power plants: 0 

People killed by air pollution since 2015:   9 Million  
(according to WHO) 

So, what are our real enemies?  



Further dangers for mankind: Increasing overpopulation 

  World population 1930 :        2    Billion    

World population today:        7,5 Billion 

World population 2050:        10   Billion 

Countries growing by more than 100% between now and 2050: 

Uganda                 34     Ą     104                             205% 

Tanzania               47     Ą     129                             174% 

Congo                   71     Ą     148                             108% 

Ethiopia                90     Ą     187                             107% 

Nigeria                183     Ą    440                             149% 

For information:  

China              1.370      Ą 1.384                                 1%   

India                1.272     Ą 1.620                               27%  

Pakistan              190     Ą    271                              43% 

USA                    321     Ą    400                              25% 

Russia                 146     Ą    120                            -18% 



Why did I show those slides?  

 Because we have to minimize the dangers indicated 

 

---  Less airpollution 

---  Better traffic systems 

---  Reduce population growth 

     For this we need better information- and communication technologies. 

     But above all: 

We need much more energy without endangering environment. 



Why do we need more energy? 

--- More people need more food and water 

--- Everyone wants  higher living standards 

--- Automation is necessary but also requires engery 

--- Only with energy can we control climate and make use of resources beyond 

     our planet 

Radical methods required for:  

--- Desalination 

--- Cleaning the environment   

      



You know the  alternatives for producing energy, but do you know the  
figures? Look at how energy is produced in the world today: 

Distribution of  Energy generation world wide by  sources 2014   
(from http://www.statista.de)  
 
31,3% Oil  
28,6% Coal  
21,2% Natural Gas  
10,3% Biofuel  
4,8%   Nuclear generation  
2,4%   Hydropower 
1,4%   Other: Wind, Solar power (heat and photovoltaic), geothermal energy 
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Geothermal Energy 
Earth radius some 6.700 km.  
Converting heat in 30 km upper crust would 
give enough energy for  all of mankind  
for 100.000 years 

Academia Europaea: άDŜƻǘƘŜǊƳŀƭ ǇƻǿŜǊ ƛǎ Ŏƻǎǘ ŜŦŦŜŎǘƛǾŜΣ ǊŜƭƛŀōƭŜΣ  
sustainable, and environmentally friendly, but is at the moment  
fairly negligible in ǘƘŜ Ǝƭƻōŀƭ ŜƴŜǊƎȅ ƳƛȄέΦ  

Environmentally friendly fracking techniques are now available, and should  
be pushed more. Nanotechnology may offer still better solutions! 
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Fusion Energie 

Fusing two Hydrogen atoms into one atom of Helium (as the sun 
does it). The loss of mass in this process gives huge amounts of energy  
due to the formula    E=mc   
 

2 

When will Fusion be a reality?  

In 1970 we were told in 50 years. Today we are told in 50 years.  

However, Sibylle Guenter, Director, Max Planck Institute for Plasmaphysics, 
Germany is, like many physicists, convinced that Fusion Energy will provide the  
base load electricity long before the end of the century. 
 

More cautious physicists: It is clear that fusion works. It is not clear whether it 
will work economically.  
 



A  key for success of mankind will be whether  
we learn to properly handle CO2! 

It is often said: Reduce emissions of CO2.  This is a misunderstanding.  
Rather, efforts needed to filter CO2 from the air (Carbon Capturing  
and Storage CCS) and store it, until we learn how to use it. 

Many alternatives. On example: Some algae are converting 10 times more  
CO2 into bio- mass than the usual green plant. Thus, using algae we can  
reduce CO2 content in the air, in the process creating food, fertilizer,  
pharmaceudicals, and much more. 



If we have enough clean energy,  CO2 is a fantastic resource: 
 
--- We can regulate climate by the amount of CO2 we use/ destroy 
--- We can produce fuel  
--- Let us try artificial photosysntheses:  
--- With Nitrogen and fermentation processes we can produce protein 
--- There is no longer a reason to not use resources like oil (40 years), 
     natural gas (160 years), coal (410 years) for some time, until  
     we can start mining asteroids and planets  
 

A  key for success of mankind will be whether we  
learn to properly handle CO2! 



Autonomous cars are particularly interesting for 

computer scientists: 

--- Sensors 

--- Picture analysis 

--- Communication 

--- GPS 

--- Mechatronik 

--- Huge amounts of Data  

--- Huge amounts of SW  

--- Ethical problems 

--- Psychological Problems 

--- Procedure in case of mechenical malfuction 

--- How much intervention is premitted 

--- Cyberattacks 

--- Disqualification of humans by reducing them       

      to mere observers 

I believe autonomous cars in cities are further in the future as some expect. 



Other effects of increasing automation 

--- Too much reliance on automation and virtualization will lead to catastrophic 
break-downs 

--- Less globalisation, more regionalisation, more seasonal life,  
     back-up solutions, more redundancy, more concentration on repairs instead  
     of replacements    

 Χand then one day the Internet collapsed 



Regionalization and local production is getting easier: 

3D Printers are getting cheaper, more fexible and work with an increasing 
number of materials. Hence many modules can be produced locally. 

Radical proposal: Big components can be assembled from small ones using  
assembly robots, or else they are taxed heavily. Also, instructions for  
printing smaller modules have to move into public domain. 
 

Thus, regional construction and maintainance of much becomes possible.  
This is a true revolution caused by IT, robotics and 3D printers. 



 

Let me present two examples of somewhat unusal 

applications of drones and robots 

            Photo: https://pixabay.com/de/drohne-quadcopter-quadrocopter-1579120/ Pixabay  

Waste disposal sites 

Robots  with many sensors searching gold mines of  
the future: 

Photo::  https://pixabay.com/de/spinne-spinnentier-tier-roboter-1615195/ 

Drones  for delivering  goods 
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One main point I want to make today and need your help: 
 
Politicians, journalists, the public, have to fully understand that computers   
have changed and will continue to do so. Every decision maker   
has to understand how deep and broad computers affect us.  
 
For this we (a number of prominent persons and organisations) have started an  
initiative to show how important computers are.  JOIN US!  

To involve many persons with little effort we try to collect personal reports  
from all over the word (in English or in German) from all professions affected.  
Such a personal story (short or long) is only about experiences made personally  
or by friends how computers have changed the profession at issue.  
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Computer developments in the last decades in my profession: Personal Reports.  
 
The collection of reports as started on  
https:// austria-forum.org/af/Computerstories 
is to show how much professional life has been influenced by computerization. 
Reports can be short or long, with pictures or without. Just send a word or text-
PDF file (or questions if needed) to hmaurer@iicm.edu.  
 
We invite, indeed ask, all whose professional life has been influenced by 
computerization to participate. We think this includes also YOU. 
 
Non exclusive examples are: medicine, space research, most areas of natural science and engineering, banking, trading, 
logistics, traffic, education, architecture, art, jurisdiction, geography and cartography, military, robotics, delivery methods, 
communication, media, electronics, computer science itself, etc. etc.  

 
Reports can be submitted in English or German.  

https://austria-forum.org/af/Computerstories
https://austria-forum.org/af/Computerstories
https://austria-forum.org/af/Computerstories
https://austria-forum.org/af/Computerstories
https://austria-forum.org/af/Computerstories
https://austria-forum.org/af/Wissenssammlungen/Essays/IT_Entwicklungen_der_letzten_Jahrzehnte


Some of the finished contributions are on: 
https://austria-form.org/af/Computerstories 
 
Breitenstein, Horst: Ein Organisator der Datenverarbeitung  
Kriesche, Richard: Vom Kunstraum in den Weltraum  
Kulisch, Ulrich: Begegnungen eines Mathematikers mit Informatik  
Leberl, Franz: Vom digitalen Bild zum maschinellen Sehen  
Mencer, Oskar: The story of change  
Milutinovic, Veljko: From Serbia to USA and back 
Schinzel, Britta: Vom Lochstreifen zur Cloud   
Walk, Kurt: Aufbruchstimmungen  

Even more important than current contributions are commitments of well-known 
persons to contribute. There are also persons and organisations that not only  
will contribute, but will act as αactive supporterά by getting further participants.  
 

We need many more, most (please) in English, and not from computer science  
but from some of the hundreds of application areas! 

https://austria-form.org/af/Computerstories
https://austria-form.org/af/Computerstories
https://austria-form.org/af/Computerstories


The idea is to produce hundreds of pieces, like for a big mosaic, that in 
summary will show the breath and depth of computerization and the need to 
prepare new generation well for this.  
 

Examples of Active Supporters: 
 
Matthias Jarke, Professor for Computer Science, Aachen,Germany, Long-time president of GI 
John Belcher, Professor of Physics, MIT, USA  
Horst Breitenstein, Former CEO of IBM Austria/ Eastern Europe  
Georg Gottlob, Professor Computer Science, Oxford, UK 
Oskar Mencer, Imperial College London  
Kurt Walk, Former Head of IBM Research, Vienna/Austria  
Hans Zima, Professor of Computer Science, CALTECH,Los Ageles, USA  
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Participate in this effort, as person or as organisation.  
 
 
Convince others to participate in any area, not just computers! 
 
 
  
The importance of IT will be spread this way to the public and decision 
makers much more effectively than through a few public talks. 
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Let me now briefly mention some of the main ideas of Austria-Forum.org and its  
English part: global-geography.org. 

Main philosophy of Austria-Forum.org 
(1) Quality controlled material of general interest, mainly for german  
speaking world and dialogue with users before they start a search 

Main philosophy of global-geography.org  
Same as (1) above, but all in English, presenting countries in a special way: 
όнύ LƴǘŜǊŀŎǘƛǾŜ αlabsά and on the fly produced graphics 
(3) Emphasis on checking of data and that definitions are presented to users 
(4) Much emphasis on well-described pictures and stories typical for a  
country and emphasis on culture (famous people, UNESCO Heritage sites,  
National parks, etc.) 



Austria-Forum entry page shows indication of αdialogue with usersά 
before searching 
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How do we get quality control of contributions? 

--- Contributions are written by an editorial board (some 200 persons)  
and are shown as authors with CV and picture (no anonymity) 
 
--- Or contributions come from recognized journalists 
 
--- Or material is presented in only readable books  with important 
special featurs: arbitrary links between web-pages and book-pages 












