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This lecture will be addressed to problems of a conceptual
nature, all of which we constantly have to deal with in the context
of computer usage. In my opinion it is very necessary to attack such
problems in two directions simultaneously. Firstly we must collect
the advice of the best professional workers in the field and act upon
it, advice such as which is useful in guiding and structuring our
thinking about the solving of today's tasks; and secondly to begin
now to develop solid conceptual foundations and theories in the style
of the exact sciences, the results of which would then be available
for the use of the next generation and the solving of the tasks of
tomorrow. Immediately, of course, comes the question: theories about
what? It is clear that practical experience alone cannot tell us what
should be the subject matter of such theories. We need, in addition,
the highest level of today's ‘philosophical’ outlook on the historical

development in order that we might appreciate what computers are good

for.

And if someone says, ‘well, computers are good for computing,’
then my answer would be that they can do far more than computing (and
that the question still stands: What is computing good for?). I shall
be concentrating my attention on the upper levels of Figure 7 of my
lectures, namely that of problems concerning human society and human
organisation. By no means should this subject be considered to be

exclusively concerned with computer science

In answering the question, I shall first present a strictly
subjective view of the position of computers in our social and
technological system. According to this view computer technology

supplies us not with a medium for artificial intelligence nor with
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a machine which may be used solely for computation but with a medium

for communication and for strictly organised information flow, a

medium which may induce major changes in the modalities of co-operation
between human beings. I also believe that these changes will be
beneficial only if our understanding of the new medium of the computer
in terms of communication is substantially increased. To promote this
understanding I have tried to categorise a list of problems which have
presented themselves to me; I would like to propose twelve disciplines

of computer-mediated communication. These disciplines may be thought

of as exactly those functions of the communications media which, apart

from conventional functions such as information storage, transmission

and message dissemination, are capable of strict formalisation.

First, however, let me say more about my opinion as to the role
of the computer. There has been a development of such opinions varying
from extreme to extreme but in my view converging to a certain point
(Figure 1). 1In the beginning, the computer was considered merely as
a fast, automatic and reliable calculator. A counter-movement heaved
it up into heaven by hailing the computer as eventually being capable
of surpassing every human in intelligence and of evolving a self-

subsisting type of super-intelligence. There was then a violent

reaction to that, in which the computer was considered as a mere

tool in the hand of its user although capable of more than just

computing. After the introduction of on-line computing, the computer

was thought of as mainly a partner in communication. In my opinion

this is still an overestimation; the computer cannot do certain things
that we expect our human partners to be capable of doing, such as
taking responsibility. People recognising this developed the notion

of the computer as a generalised communication medium, that is a

communication medium in the conventional sense but with a few extra

facilities and functions.

Extrapolating from this development, it is my guess that in the

long run the computer will be seen as a general medium for strictly

organised information flow.
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All these ideas would be mere opinions, and technically useless,
were it not that we can observe different kinds of activity, mainly
isolated from each other, each of which is based on one of these views.
The great intellectual effort to investigate the limitations of
computability stems from the viewpoint that the computer is good for
computing. If, on the other hand, somebody considers the computer
as a medium capable of evolving some high kind of intelligence then
he is likely to put his money into projects concerning artificial
intelligence. The currently existing large body of down-to-earth
software is based on the idea of the computer as a tool. I don't
wish to say that all these standpoints are wrong; rather, they evolved
and have all existed historically. If you consider the computer a
generalised communications medium you will quite likely have to
develop new software ideas and to construct quite a different kind
of hardware. 1 am glad,however, to observe that most hardware and
software in use is constructed below the 'line of convergence' of

Figure 1; +that is, on the safe side, in terms of raised expectations.

Having thus established the role of the computer, I shall now
go on to try and determine the functions of a generalised medium
of communication. First let us state the functions of the conventional

media of communications which are transmission, storage and dissemination

of messages. We are interested in the additional functions of a

generalised medium.

One approach would be to add some new functions in order merely
to be able to include conventional computers in the resulting notion
of a generalised communications medium. These functions would be
calculation (which is something that cannot be readily expressed in
terms (mere transmission ete,) of meSSages) and ordering (for example
sorting). Apart from specifying these additional functions we would
also have to concoct criteria which would allow us to define the
'good-ness' of the medium; namely that it performs its functions

quickly, reliably and at low cost. At this point we realise that

this approach is rather trivial and is going to get us nowhere; and
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