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Abstract: How are social relations appearing in computers? How are social relations
realised in a different kind of medium, in the hardware and software of computers? How
are the organising principles of computer building related to those of the life-worlds in
a social system? Following a partly social constructivist and partly hermeneutic line a
more general answer will be presented. The basic conclusion of this approach is simple:
computers are constructed under the influence of the ideas of modernity and represent
its structure, interests and values, in contrast to computer networks, which embody the
ideas of postmodernity.

Keywords: Computers; Crisis of knowledge; Internet; Modernity; Postmodern; Social relations

1. Introduction

The social impact of the use of the computer is the usual framework for discussing
the problems of computers in society. Now we want to analyse the inverse problem:
how social relations, values and interests are appearing in computers and computer
networks. How are social relations realised in a different kind of medium, in the
hardware and software of computers? How are the organising principles of computer
building related to those of the life-worlds in a social system? Following a partly
social constructivist, partly hermeneutic-phenomenological philosophy of science
a more general answer could be presented. The most general, basic conclusion of
this approach is very simple: computers are constructed under the influence of the
ideas of modernity and represent these interests and values, in contrast to computer
networks, which embody the ideas of postmodernity. In this paper we argue for the

*This paper is based on a lecture given at the Japanese STS conference entitled International Conference on
Science, Technology and Society. Science and Society — Technological Turn, in Tokyo, March 1998. A
preliminary collection of these ideas was presented at an Austrian—Hungarian Networking workshop in
Otterthal in 1996. A part of that lecture will be published under the title ‘Society in Computers’ in the
proceedings of the workshop in the near future.
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validity of this conclusion considering the technical elements of computers, the
philosophical aspects of modernity and postmodernity, and some social and cultural
consequences of our theses.

2. Some Remarks on Method

Recently on a discussion list named ‘Hegel’ there was a debate about the Hegelian
roots of computer building. Some philosophers defend the statement, that ‘Being
and Nothing are the basis of the entire computer revolution, and thus Hegel anticipated
the binary system that underlies advanced modern technology ... computers are
machines that are capable of rapidly manipulating the two most abstract categories
of thought, and ... this capability has marvellous consequences. They represent in
other words the concrete application of Hegelian categories, and illustrate Hegel’s
prescience in opening the logic with Being and Nothing’ (Macgregor, 1995).

I doubt that these ‘Hegelian’ ideas can be considered as an important background
for the building of computers, but I suppose that they have some significance. As a
paraphrase of a Hegelian view of the organising principles of the world perhaps we
might say that society wants to recognise itself in the tools applied in society. In
other words: society accepts and gives an opportunity for such kinds of technical
tools to evolve in which society can recognise its own values, and in which its value
and interest system is embodied. These tools are used day by day; they can fit into
the social environment, they can exist, so they can evolve.

How do these processes take place in society? The social constructivist view of
science and technology suggests a general solution: the technical tools and even the
whole of ‘knowledge, as much as the state, is the product of human actions’ (Shapin
and Shaffer, 1985: 344) So, in this way it is very common experience that the social
relations of a society and the technical relations of a machine in a certain sense are
alike: both types of relations are produced by human actions governed by the value
and interest system of the given age. Following Hegel we can recognise this phen-
omenon and we can describe the common ideas in society and computers, but following
the constructivists” way of thinking we can reflect on their real common causes as
well. Accepting this opinion it would be better to say that social constructivism has
some Hegelian roots, rather than computer building itself.

It seems to us an acceptable point that the constructivist view explains the coming-
to-be and development of a scientific or technical construction. However, this view
says, perhaps, too little about the survival aspects, the ‘fitness’ of these constructions
in a given social environment. Rather, these problems can be considered by a
hermeneutic—phenomenological analysis of the situation, applying the notions of
everyday life, life-world, being-in-the-world, and the context of meaning. Confronting
such tasks in the last decades on the basis of some significant aspects of the Husserlian,
Heideggerian, Gadamerian and Schiitzian philosophy, a new type of philosophy of
science and technology has emerged. First, in the 1970s and 1980s Hesse, Stegmiiller,
Apel, Kockelmans, Heelan, Fgllesdal, Kisiel, Ihde, Rouse and Mdrkus seriously
considered these possibilities. (More recent studies can be found in the conference
papers of the International Society for Hermeneutics and Science published in a
special issue of Man and World (Crease, 1997) and in a book (Fehér et al. 1999).)
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If we want to understand the genesis and existence of a scientific or technical
construction as well, we have to apply both social constructivist and hermeneutic
views. However, in the realm of modernity the task is a little easier, because under
the rule of modernity the two views cannot lead to essentially different consequences.
We do not have the space to go into the details of the problem, so we simply suggest
the following as a hypothesis: in modern society the social system and the life-world
are organised practically by the same organising principles. Perhaps it would be
worth mentioning that a Habermasian social theory (Habermas, 1981) provides a
strong motivation for this hypothesis. Habermas describes the social system and
the life-world of modern society as the external and internal views of the same
thing. Obviously, they are imbued with the same modernist ideology, which has an
elementary, unquestionable and unlimited power over all beings and views. The
structure of modernity has a very similar facet from the outside and from the inside.
(Modernity cannot apprehend an essential distinction between the concepts of coming-
to-be and existence; in this ideology ‘the new’ is an eternal value and the eternal
revival of the same can be diagnosed.)

The situation is essentially different in the case of postmodernity. Because of the
highest prestige of plurality in postmodern ideology, the partitions of the postmodern
worlds can be organised in different ways. Postmodern ideology accepts, and moreover
supports, the coexistence of different organising principles within a system. In this
way, in a postmodern social environment the organisation and structure of the social
system and those of the life-world can be different.

On the basis of the above-mentioned ideas it can be concluded that a social
constructivist and a hermeneutic~phenomenological approach to the problems of
modernity would not yield very different results, but this is not the case in post-
modernity. Applying this methodological conclusion to our recent analysis, in the
first part of the paper — where the organising principles of computers will be considered
— we will follow a mainly constructivist line, but in the second part of the paper,
where computer networks are our topic, we will somehow combine the constructivist
and hermeneutic approaches.

The harmony between social environment and ‘socialised’ tools can be demon-
strated in a very attractive form by the developments of the scientific revolution in
the seventeenth century. For example, Shapin and Shaffer (1985), Freudenthal (1986)
and many others described the history of science and technology of this period,
applying a moderated constructivist approach.

The clockwork metaphor expresses one of the most important relations of this
age. A clockwork is a kind of automaton. Everything can be considered (moreover
must be considered) as a clockwork: living organisms, the human body, the soul and
even the world as a whole. The first ideas of computing automata (computers) were
born in this way, suggested by Pascal and Leibniz. These tools fitted quite well into
the framework of the clockwork universe. In other words, the first period of computer
history shows very clearly that the ideas about early computers were basically governed
by a mechanistic paradigm: these machines were discussed as a special kind of
clockwork. Generations of computers were produced using this way of thinking.
Now we would like to demonstrate that most, if not all, the important characteristics
of modern computers are determined by these ideas, by the mechanistic philosophy
of the seventeenth and eighteenth centuries, by the ideology of modernity.
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3. The Ideas of Modernity in Computers

At a first glance it is obvious that these machines — the historical clockworks and
the more recent computers — have very simple, clearly separated, unambiguously
identified and related elements, which with the whole mechanism have a well-defined
state at every moment of their working, with all the processes predictable and count-
able, having the possibility of representation in a very simple language. Their actual
state, processes, aims and applicability are determined from ‘outside’ — they have
no ‘inner’ freedom.

Below, we will discuss in detail that the ideas of modernity are represented at all
levels in these machines; they can be demonstrated in the constituents of machines,
in the functioning of these constituents, in their relations, in the basic principles
of their building, and in human—machine relations too. In the language of computer
engineering the values of modernity can appear in both hardware and software. (How-
ever it is obvious enough that even the hardware—software distinction reproduces
the Cartesian mind—body problem of the seventeenth century.)

In computer hardware, social relations can be found at least in two forms: on the
one hand in the relations which are determined by the actual social environment of
the manufacturing process of a concrete computer, and on the other hand in those
relationships in which the basic principles of computer building, working and using
are formulated. Of course, the elements of the hardware — the transistors, chips,
discs, various cards, monitors — are realised in socially concrete workplaces. Here
‘socially concrete’ means the know-how, discipline, level of cooperation between
the agents of the working process, and so on. These relations determine many aspects
of the possible products. (This is expressed in a very clear form in a joke which
circulated in the 1980s in Eastern countries: ‘Tass has reported that with a lot of
hard effort the biggest chip in the world has been successfully produced in a Soviet
factory!”) From this point of view, in the history of computers many important
changes can be seen (Goldstine, 1972; McCorduck, 1979; Virtual Museum of
Computing, n.d.). Replacement of mechanical elements with different generations
of electronic ones led to many new possibilities in computer building. Some of these
have been realised (e.g., the speed and effectiveness of manipulations). Moreover,
the basic characteristics of these machines and the very nature of their clements
essentially did not change. In other words, the social values (interest, intentions,
goals) built in and represented by the elements and the whole computer are essentially
the same throughout all the computer generations.

3.1 The Principles of Mechanistic Philosophy in Computers

The nature of elements built into computers is very simplified in relation to natural
beings, the entities of our life-word and the complexity of real systems. The state of
an element can be characterised by one or very few markers, usually by numbers.
All elements can be replaced with another one, which is a functionally equivalent
copy: the individual character of the elements would be a possible source for mistakes,
so they have to be eliminated.

In the normal working of the elements of a computer predictability, countability
and reproducibility are the essential characteristics. To support these features a high
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level of redundancy is acceptable. In the course of redundant events the different
processes lose their identity; the unique right result is the goal and the path leading
to this goal is unimportant. All the processes are deterministic; the stochasticity —
the accidental events — would result in errors, so they have to be avoided. All (past
or future) states of a computer can be calculated exactly — even without any Laplace
demon. The processes are localised, they are reversible and sequentially executed; the
space—time relations in a computer have an obviously classical mechanical character.

The interrelations of the elements of a computer are fixed. Every element has its
own role, which is predetermined and unchangeable. The interaction of the elements
produces a new unit, a special whole, but this whole is a simple collection of its ele-
ments, nothing more. There is no spirit in the machine, i.e. the computer does not think.

Among others, these mechanistic features of computers guarantee that it is a
mechanical tool; such a machine expresses the ideas of the mechanical world view —
the world view of modermity. Of course, these features characterise not only modern
computers, but any kinds of mechanistic machine too. Here we wish to emphasise
exactly this relationship: computers are mechanistic constructions, independent of
the micro-electronic production and electronic working of their components. Moreover,
it can be stated that the computer is the best realisation of the idea of a perfect
machine imaged in the eighteenth century. Perhaps it would be worth mentioning
that these features of computers should not necessarily be accepted. For example,
applying the principles of cellular automata we would be able to construct other
types of computer, with no strict mechanistic characters. However, we build only
mechanistic machines, so at this point a value-choice — preference of the mechanistic
type — is playing an important role. Why do we choose these machines? What kind
of relations influenced us?

The mechanistic world view is an essential element of modernist ideology. The
main purpose of modernity is to build a world, to build or at least to define a system
which is absolutely controllable. The total control of events (natural, social and even
mental ones) is our goal if we are to follow the ideology of modernity. For these
purposes we can use computers; we would emphasise, however, that the computer
itself shows these characteristics, too. The computer has become part of the huge
clockwork of power of modern society and at the same time it is a construction of
power, a power-machine; i.e. the most important characteristics of the modernist
power structure are built in and expressed in it.

3.2 Modern Political and Economic Relations in Computers

It is well known that in modern computers a sharing of tasks takes place. Disregarding
the input—output problem computers have three separate tasks: controlling, operating
and storing. On the basis of the earlier description it is evident that computers have
three main, separate units for these different purposes. The central control unit
determines, organises and controls the operation of the commands; the operational
unit operates and actually executes the commands; and the memory unit stores and
keeps the relevant data. These characteristics of computers have already appeared in
the ideas of Charles Babbage in the nineteenth century and of course in the so-called
‘Preliminary Report’ created by von Neumann and his co-workers in 1946. In this
‘Preliminary Discussion of the Logical Design of an Electronic Computing Instrument’
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they declared that a general-purpose computer must have a control unit, an arithmetic
and logic unit, a unit where instructions and data for the actual problem can be
stored, and an input—output unit. As Rheingold (1985) says: ‘They very strongly
suggested that their specification should be of the general plan for the logical structure
and fundamental method of operation for all future computers. They were right: it
took almost forty years, until the 1980s, for anyone to make a serious attempt to
build “non-von Neumann machines’.”

It is easy to recognise a functional analogy of this computer structure to the
political structure of the modern state regarding the treatment of tasks. In a modern
civil state one can identify similar forms of the division of power, an important
result of the political struggles of the seventeenth and eighteenth centuries. The
parliament determines and controls the social system by laws — which in a certain
sense are the universal versions of commands. The government operates under these
laws in the field of real matters, and the law court preserves and keeps alive the laws
and certain significant details of cases.

Moreover, if we go into the details of this analogy we find that the digital
representation of both the data and the commands of a computer program, i.e.
Neumann’s so-called ‘stored program’ principle, has a very important role. From
the point of view of our recent analysis this technical aspect has an ideological
message as well: everything can be interchanged, and everything can be expressed
with a series of digits. The universality of digital representation of the different
things reminds us of the universal role of money in modern society. The universal
way that money is used in modern society expresses the universal interconvertibility
of all kinds of social values. Serving the ‘calculations’ of customers the actual prices
of different products are represented by quantities of money. Furthermore, money
also represents a special kind of universal power which determines essentially the
actions of citizens in modern society.

Here we would mention that our analysis concentrates on digital computers,
because of their more significant social role; however, this view would also be
applicable to analogue computers. As an illustration we would mention that there
are many similarities, dissimilarities and interrelations between real and monetary
economic processes and also between analogue and digital computers. Analogue—
digital conversions take place in the commercial sphere, where values of products
are converted into money and vice versa.

Based on these views it is very easy to recognise that another, more fundamental
triad works behind the triadic structure of computers (and political institutions): this
is the economic triad. In the real sphere of economy three different units can be
recognised in close analogy to computer units, namely the institutions of the market,
which exercise control of processes; the real economic units (firms, employers,
etc.), which realise real economic (production, commercial, etc.) processes; and the
banks, which are used to store properties. They are interconnected by direct material
relations, but their monetary interconnectedness is the essential organising force. In
this way, following the very nature of social constructions, computers, as much as
the state, are the product of those human actions, which are trained and which can
be observed in the economic praxis as well. Therefore it can be concluded that some
political, economic and technical systems of modernity have a similar organisation.
In the Table 1 we try to summarise these relations.
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Table 1. Organisation of different systems in society and computers.

Functions of special units Units in state power ~ Units in computers Units in economy
Controlling Parliament Central control unit  Institutions of the market
Executing Government Operational unit Real economic units
Storing Courts Memory units Banks

Univalents Laws Digits Money

Perhaps these ideas may seem to be very peculiar ones; however, they are not
based simply on mere speculation: there are some historical indications of their
validity. It is well known that von Neumann, who influenced so fundamentally the
organising principles of modern computers, in his last work (Neumann, 1959) com-
pared these principles to the organising principles of the human nervous system and
studied the details of their possible similarity. However, from the point of view of
our recent analysis another, not so well-known, field of Neumann’s activity has more
basic significance. From the 1930s until his last years he had been working on the
theoretical-mathematical description of economic systems (Neumann, 1963). In these
studies he applied, for example, general physical principles and mathematics (e.g.
game theory) to describe economic processes. The hypothesis seems to be reasonable
that the ideas of the organising principles of an economic system and a general-
purpose computer influenced each other in his extraordinarily universal mind. In
such a way perhaps he was the person who consciously called into play social forces.
(According to the memoirs, one of the most surprising aspects of Neumann’s character
was his ability to make connections between very different fields of knowledge.)

A very typical function of a modern computer is its data-processing activity.
There are at least two fields of modern society where the significance of this processing
is high: administration and economic life. Taking a glance at the common histories
of these fields and computer building some important parallels can be considered
(Beardon, 1994). In this interesting paper the relations between the features of com-
puters and the ideas of the Enlightenment and those of logical positivism are discussed.

3.3 Hierarchical Subsystems, Information and Society

Another aspect of our analysis is a consideration of the relations between information
processes in computers and society. Because of the special nature of information
this demands, at least, a ‘two-level’ process analysis carried out on both fields. We
have to consider the processes on the one hand in the substratum or medium level of
the given information process, and on the other hand in another, evaluating level,
where the information itself appears as information. Moreover, we have to consider
the question how the processes of these different ‘levels’ are interrelated in these
systems. These levels can be identified, for example, as the physical and computational
processes in a computer or as the production of goods and their values in a social
system. It is clear that the disjunction of these ‘levels’ is usually virtual; i.e., we can
conceive of the same thing in different contexts, for example, on the one hand as a
physical process, and on the other hand as a special interpretation of the same
process — as a change in the value of a parameter. Because of the nature of information
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one is faced with important questions at this point. How many levels can be
distinguished in computers and in society? How can we recognise or produce different
interpretations of a process in the computer and in society? How do these different
levels of the information process interrelate in this concrete case? It would be
interesting to know whether these problems have been considered in a similar way
in the case of computers and society.

In this respect the main part of the usual descriptions of the information society
(Masuda, 1980) simply accept and apply — more or less deliberately — the Hegelian
position: the information society wants to recognise itself in the tools applied in
society, so the computer can be considered as an information machine, which pro-
duces, exchanges, analyses and distributes information. (However, in these studies
only one side of the society—computer relationship — how computers act on society —
is emphasised.) ,

If we are interested in the more fundamental relationships of this problem we
have to study the above-mentioned questions. Until now we have spoken about
computers disregarding their input—output units. However, these are obviously essential
parts of them. (Actually both Babbage and Neumann emphasised the fundamental
role of input-output units in computers.) In our view the input-output units of a
computer appear and work on the borderline of different ‘levels’ of the system of
the computer and its environment. These units interconnect, mediate and represent
to each other the signs of the different ‘levels’ (i.e. inside and outside of the computer,
the electronic and visible or sensible representation, the machine code and the higher-
level programming languages, etc.) Here the input—output concepts are conceived of
in a very general sense: they have hardware elements (screen, keyboard, etc.) and
software elements (e.g. compiler and interpreter), and even the operating systems
belong to this category. In other words every element of computers, which are
situated at the borders of different levels of the machine, and which we call input—
output units, are related to the signs of both levels of the system and in this way they
can interpret the signs of a substratum level as information on the other: the evaluating
level. These general input—output units are actually interpretation devices. Thus
these units are the level-bound sources of information.

The modern computer is a hierarchical, multi-level system. The whole computer
can be identified as the highest-level unit. In this case its input—output devices
interpret the electronic signs of the inner processes as visible, audible or perceptible
(forms of) information for the user and vice versa. These input—output units have
hardware (e.g. monitor) and software (the so-called interface) elements. Within the
computer the operating system (Unix, MS-DOS, OS/2, etc.) treats the hierarchy of
levels. In a computer of our days more than 10 levels can be distinguished. Each
level can consist of hardware and software elements. Every level is built on the
lower levels, but the details of its processes are hidden from the higher level. Thus
the operating systems are the most significant interpretation devices in computers;
they organise the transformation of data between the levels and interpret the signs
of a level as information for another level.

Modern society is a hierarchical, multi-level system as well. Let us think of
Parsons’, Habermas’ or Luhmann’s ideas on modern society. This structure appears
in the superposition of the economic, political, cultural, etc. fields (or levels, if you
like) and even within these levels we can find more and more sublevels. It is obvious
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that in social systems the input—output equipment appears too, and like the input—
output elements of computers they organise communication between social levels.
For example, in political life, different kinds of global and local communities express
their will. Many social problems have their roots in the communication disorder
between the levels of these communities; i.e. the interpretation of the will of a given
community as information for the actors of the other levels might be false or bad.
The whole political system is organised and operated by the political institutional
system, which tries to interpret the processes going at the political level as information
for the communities of another level, in another context. Following the democratic
tradition the ‘input—output units’ in politics are the democratic institutions (being
the ‘hardware’) and the elected delegates, councils and politicians (being the
‘software’). Thus the political system of a society and the operating system of the
computer have an analogous role and the same structure. This is the case in the
fields of culture and economy, too.

Accepting these statements it is very natural that the information technologies
in computers and in society are similar, although concerning the idea of an information
society this similarity and some of its consequences are realised without any reflection
on their origins. Moreover, applying the above-mentioned analogy between economic
and computer processes we can take into account the similarities of information pro-
cesses in computers and the money transfer in society; on this basis we can correlate
these processes to each other and in this way we can speak about the monetary
aspects of information and the information aspect of money in society, respectively.

3.4 Selfishness, Alienation and Division of Labour in Computers

From a philosophical point of view, of course, there are some other, equally important
ideological characteristics of modernity: among others, selfishness and alienation.
How do these characteristics appear in computers? We can identify them first of all
in the social context of computers, in human—computer relations and in software.

In the typical realisation of the human—computer relation the human has the role
of a ruler: she/he declares her/his commands and the computer executes them.
(Unfortunately, exactly those commands, which were given.) Applying different
software the user defines the actual work of the computer and in a certain sense the
human being can determine the actual nature of the computer. However, within this
special nature the very fundamental nature of all kinds of computers is expressed:
being the perfect slave. (In this respect the computer differs from other machines,
because it can be ordered to solve not only special and standard, but also universal
and flexible tasks.) In a way programming is a kind of creative exercise: the pro-
grammet is in the position of the creator, which is a special version of the divine
position. It is enough to declare (more exactly: to write down) our commands and
they will be conceived of as absolute, unquestionable laws by the computer and it
will execute them without hesitation. It is clear enough that any kind of creator has
a selfish character, so selfishness belongs fundamentally to the position of the
programmer or the user of the computer. Of course, it would not be necessary to
enter fully into the spirit of this attitude and to follow it in other aspects of human
relations. But this is the case, sometimes. For example, this attitude operates in the
phenomena of creation and distribution of computer viruses.
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The history of programming shows a very similar development to the history of
hardware. It started obviously with the mechanical paradigm and later went through
many stages up until now, but its role has not changed during this history: to force
the concrete human will into the dead machine. However, the fundamental principles
and tools of programming were already present in ancient societies; their practical
application and improvement was already occurring in the mills of the Middle Ages.
In this process the cam-shaft (interludium) and later the barrel had a fundamental
role (Endrei, 1992). Applying these tools the continuous movement of the mechanical
machine (e.g. certain wheels of a watermill) can be interrupted and restarted in such
a way that its movement could be programmed. These programming tools were
applied in the automata of the seventeenth and eighteenth centuries. Later versions
of these kinds of tool (punch ribbon and punch card, magnetic tape and disc) more
or less preserve the mechanical features of the programming tools and even their
material structure and processing. (The fundamentally mechanical parts of a computer
interacting with these mechanical programming tools used to go out of order most
frequently.) However, it is more important that the principles of programming also
contain mechanical ideas. First, the prescription of the states of the automata
(computers) are absolutely strict; a rigid determinism is prevalent in these machines.
It is well known that most programming languages are procedural ones, which means
that they prescribe all the steps of the processes leading to the final result. In the
case of a modern computer, of course, we cannot comprehend all details of the pro-
cesses and relations, but the operating system can. For us, as for an everyday user, it
is enough to know the possible states and processes at the highest or nearly the
highest level of the computer, which is closest to the human sphere. The development
of programming languages is partly driven by this aspiration (Sammet, 1969).

The structural aspects of a programming language express clearly the method-
ological ideas of modernity. It has fixed basic elements (tokens), definitions and
descriptions (e.g. identifier definitions, rules), several executable statements (e.g. editing,
data handling, control statements) and a few declarations and non-executable statements
(e.g. procedure and subroutine declarations). It has a simple and unambiguous syntax.

It has a special universal character: in principle every problem and task can be
described by and treated with this type of language, like a mechanical one, which, in
principle, could treat all the problems of the mechanistic universe of the eighteenth
century. The concept of the Turing machine formulated this possibility more precisely
in 1937, at the time of construction of the first modern computers. McCorduck
(1979: 51) summarises its main content: ‘If we can express precisely the steps
needed to accomplish a task, the task itself can be programmed and carried out by
the machine in this astoundingly abstract way. Turing’s universal machine can in
theory carry out any computing task that any special-purpose automaton can do.’
The idea of universal machine (e.g. the computer) seems to be a perfect expression
of the aspirations of the Enlightenment to find a universal method; thus the computer
is a very characteristic tool of modernity.

In the case of programming languages an opposite tendency occurred as well:
they often have an explicit task-oriented character. Moreover, the concept of univer-
sality has another meaning: programming languages have to be machine-independent.
These features of the languages highlight another aspect of modernity: the highly
developed state of the division of labour in modern society. The concrete task or
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sub-task, expressed and mediated by the program, only realises certain possibilities
of the ‘individual’ machines.

Philosophers sometimes ask whether a computer is a tool or a medium. For example,
Webb (1995) discussed the problem on the Net. He found that understanding the
notion of the computer as a tool or a medium runs into some substantive definitional
and conceptual problems. In our opinion hardware is the tool for the everyday person
of modernity, but it is a medium for the programmer; furthermore, software is the
tool for the programmer also, and finally the whole computer is the tool for modernity
to control a part of the world and, at the same time, it is a medium which expresses
the will to power of modern man.

However, the will to power resulted in contradictory success: modern man was
not liberated from the rule of necessities, but at the same time, in some respects,
became a victim of his own aspirations. It is easy to recognise the most obvious
case of alienation in our problem: modern man becomes not the lord, but the
slave of his technical environment, including computers. (Perhaps it would be worth
recalling again Hegel and his analysis of the relation of the lord and the slave.)
Of course, there are some important conditions for interchanging roles in the power
situation: first, the mechanisation of human nature, the coming into being of the
human—machine, as the absolutely alienated form of human nature. This idea emerged,
as is well known, also in the seventeenth and eighteenth centuries. (In this case the
old idea of modernity was realised by our century again — however, the point was
shifted in the most dangerous direction (Adorno and Horkheimer, 1974).) The other
important difficulty in the interchanging of human—computer roles is whether
computers are endowed with human characteristics. Obviously, thinking is the most
important question. Can computers think or not? Many works in the field of cognitive
science and artificial intelligence research try somehow to answer this question. An
alienated conception of thinking is another important condition for the development
of an alienated man—machine relation. Although such a notion of thinking has appeared
in different forms during the last centuries, it is now perhaps enough to draw attention
to the fact that most recent approaches to artificial intelligence have in fact a mech-
anistic character (Tamburrini, 1997). In these views the intellect is mechanised (i.e.
it is forced to work as a Turing machine: going ahead step by step, following and
combining some predetermined rules, etc.); when some authors go further and,
by interpreting certain results of anatomy, speak about the brain as a computer
(Churchland and Sejnowski, 1992), it can be stated that this route leads us exactly to
an alienated concept of thinking. Thus the two parts of the alienated human nature
(the human as a machine and the machine as a thinker) can reinforce each other and
can produce a very natural element of the enormous clockwork of modern society.

However, principles of other kinds have also been applied in computer building;
nevertheless, on the basis of our analysis of the above-mentioned fundamental
principles we can conclude that a computer can be regarded as the very objectivisation
of the ideas of modern society. Of course, there are different realisations of the
ideas of modernity in different computers. As an illustration of this fact we would
like to quote some of Umberto Eco’s (1994) famous sentences:

Insufficient consideration has been given to the new underground religions war which is modifying the
modern world. It’s an old idea of mine, but I find that whenever I tell people about it they immediately
agree with me.
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The fact is that the world is divided between users of the Macintosh computers and users of MS-
DOS compatible computers. I am firmly of the opinion that the Macintosh is Catholic and that DOS
is Protestant. Indeed, the Macintosh is counter-reformist and has been influenced by the ‘ratio
studiorum’ of the Jesuits. It is cheerful, friendly, conciliatory, it tells the faithful how they must proceed
step by step to reach — if not the Kingdom of Heaven — the moment in which their document is printed.
It is catechistic: the essence of revelation is dealt with via simple formulae and sumptuous icons.
Everyone has a right to salvation.

DOS is Protestant, or even Calvinistic. It allows free interpretation of scripture, demands difficult personal
decisions, imposes a subtle hermeneutics upon the user, and takes for granted the idea that not all can
reach salvation. To make the system work you need to interpret the program yourself: a long way from
the baroque community of revellers, the user is closed within the loneliness of his own inner torment.

You may object that, with the passage to Windows, the DOS universe has come to resemble more closely
the counter-reformist tolerance of the Macintosh. It’s true: Windows represents an Anglican-style schism,
big ceremonies in the cathedral, but there is always the possibility of a return to DOS to change things in
accordance with bizarre decisions...

And machine code, which lies beneath both systems (or environments, if you prefer)? Ah, that is to do
with the Old Testament, and is talmudic and cabalistic ...

4. The Ideas of Postmodernity in Computer Networks

The social values and goals represented in and served by the modern computer are
essentially the same ones as those which can be connected with the machines of
the eighteenth century. Of course, a recent computer works in a better, quicker and
more effective way.

In our age some new social values and interests emerged as well. Among others,
postmodernism collects them and tries to form a new type of world view. Of course,
the followers of postmodernism want also to recognise and represent their values in
art, science and in the medium of technology as well. In the technical sphere, for
example, the coming into being of networks realises these aspirations. After some
early versions of the interconnected systems of special machines (telephone, telex,
radio, television) the worldwide networks of universal machines, i.e. computers,
have been born and used. The special machines and the networks of special machines
are rather consciously constructed and they served modern purposes first of all.
Computer networks are rather ‘tinkered’; they consist of modernist computers, but
their goals, usage and functioning differ absolutely from those of the earlier machines,
including the machine elements of networks.

Our main thesis is that the fundamental ideas of postmodernity are built into
computer networks, so in that way they are finally built up into the network of
networks, the Internet. This is probably not a very surprising statement: there are
many studies concerning the various details of this relation. There exists an enormous
amount of literature in the Internet also (Agre, 1998), which is available for further study.
Here we would underline only some of the most important aspects of this relation.

It is not so easy to characterise postmodern ideology because of its very basic,
pluralism-loving, pature. The traditional descriptions consist of some parallelisms
between the preferences of modernity and those of postmodernity (Lyotard, 1991;
Habermas, 1985; Hassan, 1984). Regarding this comparison the most important
statement is that postmodernism is not separated from modernism as the successor
of it, but postmodernism includes modernism as an aspect of itself. On the other
hand, while modernism follows the tradition of the Enlightenment, postmodernism
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rejects this tradition of thinking. Postmodernism includes different, often opposing
aspirations, values and goals, and rejects all kinds of absoluteness of them.

The network of computers interconnects such computers which have modernist
features in themselves. Moreover, it is very clear that in the networks a lot of typical
modernist activities can occur, which are functioning in a more convenient, quicker
and effective way. It is well known that the first interconnected computers and their
network served the quicker exchange of data for military purposes. But electronic
correspondence, electronic publications of peer-reviewed journals and the popular
commercial activity on the networks can also be considered as the modernist use of
this artefact. However, certain ways of using networks have broken these frames
down and at this moment they seem to be very authentic ways of using the Net —
some years ago creating and searching gopher sites; nowadays creating and visiting
personal, institutional and/or thematic web pages, representing and investigating all
products of human culture on the network, including oral, textual and visual aspects,
official and very personal versions, the very significant and the absolutely negligible
parts of it. During very extended internetworking activities, including hypertext and
multimedia usage, every user can contact directly and actively sources of the entire
human culture. However, this culture seems to be a fragmented, chaotic, virtual and
plural one. It includes, of course, e-mail messages, electronic mutations of newspapers,
reclaims and different business actions as well. In the process of networking the
whole context structure of the culture is continuously destroying and rebuilding. All
these show clearly that computer networks are such tools, which have a very different
nature in relation to mechanistic ideas. How could we characterise this different —
not modern, but postmodern — nature of the Internet?

It is very important that the emergence of postmodern thinking and that of the
Internet have been running at the same time, in a parallel process, starting in the
mid-1960s. In both cases, the formation of a radically new cultural construction can
be considered, which is based on some earlier traditional productions. Their homeland
in this case is not Europe but the American continent, where they have parallel,
sometimes common histories (Zakon, 1996). Many, well-distributed computers are
needed for building computer networks. The construction and spread of personal
computers had a fundamental role at the beginning of the 1980s. By that time
the relevant networking tools (e.g. TCP/IP) had been elaborated and network-
ing activity had significance. However, the explosive development of networks
started about 10 years later, when PCs had started being used in large numbers,
and networking activity became a standard part of everyday life — at least in the
Western part of the world.

The most important features of postmodern ideology appear in the working and
the proper praxis of networking. This is so obvious that a short enumeration will
probably be enough.

* Plurality both in the hard and soft structure of the Internet: The network is a
collection of different domains — sub-networks which follow different goals
(educational, scientific, business, military, etc.) with different kinds of computers.
All kinds of information (‘valuable’ and ‘invaluable’, right and wrong, traditional
and original, etc.) have taken up equal positions and have become mixed into a
more or less inseparable system of knowledge.
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* Fragmentation both in the hard and soft structure of the Internet: The network has
no unified, predetermined or even known structure or creators. It is not being
built by one or a few persons as its designers, but it is built, used and destroyed by
anybody and/or nobody. It is a self-organising formation similar to any other
products of evolutionary ‘tinkering’ (Jacob, 1982). The statement about fragmen-
tation can be strengthened by the uncontrollable, changing, and unstable working
of the network as well. (As a consequence of these characteristics it can be seen
that, from time to time, some of the references in our paper may become unavailable.
However, sometimes traditional libraries are closed also ...) The Internet influences
even network-free domains through the use and programming of PCs. Nowadays,
users usually do not write programs, but they do compile the programs needed
from program fragments downloaded from Internet sources.

 Virtuality: One of the most important aspects of the postmodern ideology is the
blurring of the difference between reality and virtuality. Most networking activity
is a stalking, through the reality—virtuality border. The various fields of virtual
reality (different virtual communities, institutes and exercises) strongly influence
our everyday life. Various transitional forms of network-dependent life emerge
and the birth of ‘netizens’ can be realised (Rheingold, 1994; Hauben, 1996).

¢ Included modernity: The Internet includes modern computers and modern
knowledge as its parts. Thus the unlimited open character of postmodernity is
confirmed again. Recalling our earlier description of the modernist features of
computers it can be stated that none of them is valid in the case of computer
networks. The whole network has no stable structure and its working is essentially
unpredictable and non-reproducible; exchanging its elements the whole network
is changing also, and so on. Modern knowledge is represented on the Internet, but
its context is an absolutely different one. We can study the body of knowledge
in a proper way as a picture or a sculpture which is constructed in hypertext
style and not as linear text. Applying a browser program we are able to ‘read’ 10
million pages at the same time. The space—time of the Internet definitely has no
classical physical nature, although its parts have. The social values of modernity
appear and operate also on the Internet: for example, the public sphere of
communities and the democratic tradition are included and transformed here
(Thornton, 1996).

» Against power: The very citizen of the Internet galaxy, the netizen, tries to reject
the power structures of modernity; the netizen is a supporter of a special kind of
anarchy; she/he tries to defend networking against the expansion of commercial
and financial activities. The very application of plurality demands equality of any
kind of ideas, approaches, values and goals, so in this spirit most network users
protest radically against any control or regulation on the Internet. A special type
of representative of these values are the hackers of the network.

* Individuality: A being on the network is a being in an individual world. The
netizen wants to form her/his own world, developing a personal context between
pieces of culture and her/his life. For the modern person the structure of culture
and life, and their relations are (pre)interpreted by the knowledge experts (scientists,
philosophers, artists, politicians, etc.). The netizen becomes — more or less — free
from these constraints and her/his world-building activity based on her/his own,
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personal life-world. The netizen’s science, art and philosophy — if these fields
preserve their independent meanings at all — have some new, ‘expert-free’, naive,
original, plural characteristics (Agre and Horswill, 1997). The modern individual
is born into his own world, and the netizen has to tinker with it.

So, even if we accept that the network embodies the postmodern ideology, the
question is whether there are any consequences of this circumstance. To consider
this question we would like to overview briefly the social conditions of the emergence
of postmodernist ideology. Here we try to show that the postmodernist attitude is a
product of social crisis.

5. Postmodernity and Crisis

First we would like to briefly characterise the world view of a society in crisis.

Here we suppose that, in crisis, every process and every element of the social
system becomes interrelated, commensurable and interconnected with all other
processes and elements of society. The whole society becomes similar to an infinitely
sensitive body. Very big reactions can very quickly be produced by relatively small
and far-away actions. The value of independence and individuality decreases and
the value of uniformity, similarity and cooperation increases.

In a crisis, the main goal is common and very clear — to avoid the continuation of
the crisis state — and this is the dominant component which motivates the members
of society. In a crisis it is unquestionable for the majority of society that some
kind of generality (God, State, Capital, Big Brother, the Law, etc.) rules absolutely
over the individual.

The main challenge of a crisis is the decision between the many different values,
alternatives and goals. In a society without crisis there is a usual order of the events,
a universal, dominant organising principle — expressed in a rule-based ideology,
style, paradigm, etc. — that can be found, but in a crisis the usual organising principles
lose their power and validity; thus, the realm of the One transforms into the realm of
the Many. (Here we use the concepts of One and Many in the sense of the ancient
Greek tradition.) The situation can be characterised perhaps by the statement that
the world view of crisis is a world view of the Many, instead of the world view of
the One. In the world of the One there is no freedom, one cannot decide anything —
that is the realm of necessity. All of these relations can be found in a perfect form in
the mechanistic world view. In this way the world view of crisis differs radically
from the mechanistic world view (Ropolyi, 1991).

Moreover, it is very important that the crisis is not only a state of the system in
question, but also an evolving process. In this respect, the most significant changes
during the crisis can be considered in the One—Many relation. From this point
of view, at the beginning of a crisis process the validity of the old, stable, usual
One—Many relation begins to pass away, and we have not yet been able to create the
usual unique world order out of the many constituents of our world. In the course of
the advancement of the crisis, the old One—Many relation declines and a new one
emerges. But in the middle of a crisis the dominance of plurality is absolute, and the
world becomes pluralist and unstable. The main task of the crisis age is to find a
new type of organising principle instead of the old and wrong one, which can then
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produce unity in the world again. We have to find a new organising act of totality,
a new unity of the plural world.

There can be distinguished three stages in the development of crisis if we apply
the Aristotelian view of processes, considering the processes from the position of
possibility, actualising and being actualised. These are the critical, the crisical and
the dialectical.

In the critical stage of the crisis development process the unique existing actuality
has ruled possibilities. However, this position, which was previously accepted without
doubt, can be questionable, so the possibility of changes has already appeared here.
The very typical ideologies of this stage of the process are the different forms of
criticism: critical philosophies, utopias, avant-garde movements in art, etc. Every
kind of criticism belongs to the universe of modernity.

In the crisical stage of the proceeding crisis the unique existing reality as a basis
for our searching activity is destroyed. Actuality loses its ruler position, because the
difference between actuality and the possibilities cannot be identified, so reality is
relativised and pluralised. Here we have many actualities and we are not able to
make a comparison between the alternative values and actualities. The crisical attitude
is a prod of deepest crisis. The typical ideologies of this stage are versions of
irrationalism and postmodernism.

The third stage of the crisis is the dialectical one. From this position we can
comprehend the change of world order as a change which has been actualised. Here
it is evident that everything is commensurable, interconnected and interrelated. (These
types of relations are very important to the working of principles of self-organisation.)
Actuality is developing, and in this process lots of possibilities are actualised, so the
world has a complex and open nature. In this stage the typical ideologies are the
dialectical philosophies.

6. The Reformation of Knowledge

If we accept this approach to the crisis the question arises: What kind of crisis is
expressed in the postmodern nature of computer networks? The answer is the
following: This is a crisis of knowledge, the whole of modern human knowledge.

Considering an analogy a more detailed answer can be presented. There is a close
analogy between the situation of citizens of the fifteenth and sixteenth centuries and
that of the netizens of our age. In the late Middle Ages the crisis of belief, and now
the crisis of knowledge, can be diagnosed.

The citizens of the Middle Ages lived in a very restricted, hierarchical and static
society. This was a safe, well-known and familiar social environment for them, but
in this framework the strict, practically absolute limits prevented the development
of the individual. Later the change in historical conditions made possible the start of
the process of individualisation. The emergence of the new, individual ideology
first appeared in religious form, in the movement of the Reformation of the Catholic
Church. Reorganisation of the relation of man to God was one of the most important
purposes in this movement: the reformers wanted to eliminate the entire Church
institution system from this intimate relation. The goal was individual freedom in
matters of belief. Faith was conceived of as a personal and direct relation to God,
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without the interpretations of the experts of faith, of the priests. It is well known that
for this direct relation to the Word of God printing ensured the ‘“technical’ background.

However, the individual so developed soon found himself in an alien world,
which was full of danger, including the aspirations of the other individuals, and with
nobody to defend him from these actions. The fundamental experience of the primitive
individual is the radical lack of safety; his dominant feeling is anxiety (Fromm,
1969; Szildgyi, 1992). The essential character structure of the individual was deter-
mined by these historical conditions, and the process resulted in a selfish individual
existing in an alienated world.

That old crisis produced a new era with the emergence of human knowledge, but
now this (modern) knowledge has arrived at a similar crisis situation. Experiencing
the horrible developments of modern history, fidelity to the values of modernity
decreased radically. The whole body of modern knowledge and its most important
product, the modern individual, are disintegrating and decomposing in front of us.
The power of pure, abstract reason has become dark or even dangerous for mankind.
Now the question is the following: How can we emancipate ourselves from the
rule of uncontrollable, abstract reason? The relation of individual human beings to
knowledge is situated now in a similar position to the faith of the citizens of the late
Middle Ages. The reformers of knowledge have to eliminate the power of the experts
of abstract reason, and the scientific institution systems (universities, academies,
publishers, libraries, etc.) and they have to build up a new, direct and personal rela-
tion between man and knowledge. They have to bridge the gap between thinking
and life, to build up new ‘units’ from meaningful pieces. Fortunately, modernity has
produced some ‘technical’ tools which can be of use in this task: these are the
various networks of computers.

However, surfing on the network we are in an uncertain epistemological situation.
In networking activity the scientific institutions lose their interpretative and ruler
positions and everybody has to relate to the pieces of knowledge directly and
personally, without any mediation and interpretation by the official experts of that
piece of knowledge. This freedom to reach all human knowledge seems to be a
constraint; we are thrown into the freedom and nobody can save us. On the Internet
we are alone in the whole universe of knowledge, in an alien world. Can the alienation
become stronger? Does this new anxiety produce a new type of selfishness? A new
type of personality is emerging. This is the time of the reformation of human
knowledge, five hundred years after the reformation of belief.

7. Summary

It was argued that computer building is based on modernist principles of the
seventeenth and eighteenth centuries. Nowadays these ideas have lost their dominant
role and new types of ideologies are emerging. The characteristics of computer
networks represent not modern but postmodern ideas of our age. Now we can observe
the birth of a new being in the chaos of the information highway. This is a re-
emancipated person who wants to throw off the yoke of abstract feeling and of
abstract reason. Her/his values and interests are mostly unknown at this moment —
to find valid, perhaps new values, or a new environment in exchange for the old
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ones — perhaps this is the most important task for recent philosophy in the library
or for philosophy on the Internet.
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