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Dinner speech at the 25th Symposium on Information Theory in the Benelux

by

IJsbrand Boxma
Mr. President, Ladies and Gentlemen, it is a real pleasure to be here among you, 17 years after my retirement. 

However, I do feel a bit like that old Englishman who wanted to be one of the boys once more. He went to a big party and hoped to join in the dancing. But he was a bit nervous, so he sat next to the dancing floor and drank a glass of wine. And then another glass of wine, and yet another one. Later in the evening he began to feel more courageous, and when the music started to play again and the dance floor still was empty, he saw a lady in a beautiful dress sitting at the other end of the dance floor. He got up and walked towards her. Not in a very straight line, but he did reach her and asked her to dance. The lady answered: "No sir, and for three different reasons. Firstly you're drunk,  secondly they now play our national anthem, and finally I am the archbishop of Canterbury."

Today we are commemorating the fact that the first Benelux Symposium on Information Theory was held 24 years ago, and that as a result, 20 years ago the Werkgemeenschap voor Informatie- en Communicatietheorie was installed. The strong interest for these symposia not only demonstrates that our field of research still is highly relevant; it is also a reflection of the utmost care with which these symposia are being organized. The Board deserves much credit for this. 

In the years between 1930 and 1950 concepts of information measures appeared and disappeared again. These measures were based on digital computing techniques or on analog and digital communication techniques and also in some cases on the everyday use of the word information, so semantic measures. It led to some confusion until Shannon's measure appeared. On this joyful occasion I don't want to restrict myself to the 25-year period covered by the Benelux symposia. I would like to take you back to the early years of the techniques I just mentioned because these techniques eventually led to the organization of our symposia. 

Firstly I will say something about the history of digital information technology. In the first years after World War II papers began to appear about electronic calculating devices that were being developed in the United States. When I joined TNO in January 1947, my boss and teacher, Professor Van Soest, asked me to make a study of such devices. The first result that I could show was a piece of equipment that could add two numbers if the sum was less than 16. This caused a sensation, and everyone in the lab wanted to see it working. Similar research took place at PTT, Philips and in the Mathematical Centre in Amsterdam, nowadays called C.W.I. The director of the Mathematical Centre, Van Wijngaarden, invited us monthly on Saturday (a normal working day!) for an exchange of results.

In November 1947, together with Van Soest, I visited the University of Manchester, where a computer was being built. As far as I can remember this was the first computer working in a binary system. This computer was really big, but according to present-day standards its possibilities were very limited. It had a mercury memory, tubes of about two meters long, filled with mercury. A kind of loudspeaker was connected to one end, and a microphone to the other end. A series of electrical pulses was fed and transformed into a series of acoustic pulses which travelled through the mercury and, at the other end, proceeded once more as electric pulses to the entrance. Upon departure the leader of the project gave us the following advice: "Don't start research on electronic computing techniques in The Netherlands, because the large computer we are building will be so fast and has such a big memory, that it can easily do all calculations in Great Britain in a few weeks. After that The Netherlands can use it for a week, but Europe will never need more than one computer."

The second subject I mentioned as a background of information theory was the communication technique. The oldest relevant paper for us undoubtedly is a paper by Nyquist, "Certain factors affecting telegraph speed", that appeared in 1924 in Bell Systems Technical Journal. Nyquist uses the term "transmission speed of intelligence", that is the number of characters that can be transmitted per unit of time. In this publication he also discusses the shape that a signal in telegraphy should preferably have and he concludes that transporting a given number of signals per unit of time requires a certain minimum bandwidth, that is related to the shape of that signal element. That last conclusion was particularly important. 

In the next ten years no spectacular papers in the field of communication appeared, until at the end of the thirties some articles paid attention to the relation between noise and bandwidth and to uncertainty. Now the time was clearly ready for introducing a theory about information. At Bell Labs Shannon made use of logic algebra in his study on switching circuits in a telephone exchange and during the war he had to pay attention to pulse-code modulation for military communication. With this background at the end of 1948 he wrote his famous publication "A Mathematical Theory of Communication". It appeared in two volumes of the Bell Systems Technical Journal. One year later it appeared as a book, but the original paper had the nice feature that it contained several errors, which strongly stimulated my reading it with colleagues, in particular Willem Gröneveld.

The fact that Shannon's measure for information was purely quantitative and had nothing to do with the semantic contents of the message caused much confusion. Immediately after the appearance of Shannon's paper, the mathematician Warren Weaver pointed to this source of possible confusion in a paper in Scientific American. It is remarkable that nowadays every user of a PC without further thought uses the technical meaning of the word information, and not the original meaning, namely the content of the message.

In the same year 1948 a book was published by Norbert Wiener: "Cybernetics, or Control and Communication in the Animal and the Machine". In this book Wiener arrives at the same formula for the amount of information as Shannon does. In his book "I am a Mathematician", where he does not excel in modesty, he calls this formula "The Shannon-Wiener definition of information", explaining: "for it belongs to the two of us equally". But while Shannon is mainly interested in communication, Wiener focuses on biological applications. Shortly thereafter, Wiener began to see large economic and social risks in the introduction of information technology in society, and therefore in 1950 he wrote the book "The Human Use of Human Beings", to warn against increasing automation.

In the fifties several symposia were organised on information, sometimes in a very broad sense. In January 1951 the first symposium on computing techniques took place in Paris. It was my first international conference, and I was excited to meet many famous researchers. Norbert Wiener gave a brilliant lecture, and I was thrilled to attend it. He had a beautiful beard, that's how a real professor ought to look like. What was even better was that after his lecture he came to me and asked where I came from, and started a conversation about The Netherlands in Dutch, one of the twelve languages that he spoke fluently. It turned out that he knew our country well, and he made the joke to ask me: "You guys have a Zuiderzee, isn't it?" When I agreed to that, he said: "Nee, het is IJsselmeer!". Subsequently he proposed to sing "Zie de blanke top der duinen" together. He started right away, and I'm afraid I didn't really give him much vocal backing. In the meantime, the next lecture had started and the chairman came out of the auditorium with an annoyed look on his face. When he saw who was singing so loudly, he gave a deep bow and returned.

Also in the fifties, the so-called London Symposia on Information Theory were held. These symposia paid also attention to applications outside of technology. This is clearly illustrated by looking at the list of participants of the third London Symposium on Information Theory that took place in 1955. One sees here representatives from such fields as anatomy, anthropology, computer engineering, economics, electronics, philosophy, physics, neurophysiology, psychology, statistics, linguistics and mathematics. Half of the 250 participants were British. Holland came third, which shows that the interest in the application of information theory outside the technology was strong. These symposia undoubtedly contributed to the popularity of information theory. But Shannon gave a warning against all these applications far away from technology. He advised to look at subjects as coding theory and cryptography.

That information was indeed becoming a popular topic, is evident from the literature of those days. For example I received a request to write a review of the Dutch translation of Rolf Strehl's book "Die Roboter sind unter uns", "Hersenen zonder ziel". I didn't like the way computers were presented in this book as living creatures. So I'm afraid my review will not have done much to boost the sales figures of that book. However, even in my own laboratory we were inclined to see our computers as nearly human. For example, our first computer that was built from a bunch of test transistors supplied to us by Philips performed well at the start, but when we returned from the coffee break, everything went wrong. The next morning exactly the same problem occurred, which led some people to claim that the machine was angry with us for leaving her alone in the coffee break. The cause of the malfunctioning turned out to be that these transistors were sensitive to light, and started to work as diodes when the sun shone upon them. Philips then gave them a black coating, and now the computer was not angry anymore.
Now I am approaching the birth of our own symposia. In the middle of the sixties, Van Soest retired as professor of information theory in Delft, and I succeeded him. At about the same time Pieter Schalkwijk was appointed as professor in Eindhoven and Willem Gröneveld in Twente. We were all pupils of Van Soest. In Leuven another Dutchman was appointed: Edward van der Meulen. In 1979 I attended a symposium on information theory in Tbilisi, organised by the Soviet Academy of Sciences. Schalkwijk and Van der Meulen also attended, and we spoke to each other about the work being done in our research groups. This made me remark how strange it was to travel all the way to Tbilisi to hear about what was going on in our neighbouring groups. Their reaction was: "Then do something about it." That's when we decided to organise a symposium in May 1980. As Gröneveld was also happy to participate we four did the organisation in a close cooperation. Researchers in our four groups, plus some other institutes, gathered to tell each other about ongoing activities. It was considered to be a success, and I was asked to organize it twice more, after which it should rotate among the participating institutes. These first three symposia, thanks to the efforts of Gröneveld, led to the foundation of the "Werkgemeenschap voor Informatie- en Communicatietheorie". I want to mention here that at the end of the first symposium Gröneveld expressed the feelings of most participants by giving the precondition for the next two symposia that I had to take care of better food. But tonight I am sure that he and we all are most satisfied. And all of you present know how the rest of the story went.

Ladies and Gentlemen, thank you for your attention.

