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Information to be of any value must produce a social effect; this is evident from the
semiotic framework showing that signs are formed by adding to the physical tokens
layers of different properties that enable them to generate or modify features of
our social reality. Informatics has confined itself to the three lower levels where its
formal methods have been highly successful. I want to indicate how to extend
informatics from the engineering of information—handlingartifacts into the formal
science of information on all levels.

Social level: norms, attitudes, commitments, contracts,

Pragmatics: intentions, conversations, power,

Semantics: meaning, validity,

Syntactics: structure, form, deduction,

Empirics: variety, channel capacity, entropy,

Physical level: signals, tokens, place, material / energy used, cost.

All signs have a physical form and consume some scarce material or energy, al
though usually in trivial quantities, so that on this physical level we account for the
material costs of information. Whatever the physical realisation of the sign—tokens,
they must be instances of sign-types that can be repeatedly recognised and these
have to be transmitted and stored with sufficient empirical reliability before they can
be used to make syntactic structures of any sophistication, such as software and data
bases. These three lower levels are the primary concern of computer science but the
true character of this discipline can only be understood by noting that the signs
handled by computers and telecoms have no value unless they are also correctly
used on the upper three levels.

The upper levels concern the functions of signs that can only be established by
human action. Well—formedsigns ad sign structures can be given meanings —the con
cern of semantics. Meaningful signs can then be used to express the intentions of
people —the concern of pragmatics. Finally, interpreting the communicated inten
tions results in the changing of the dispositions people have to act in various ways,
whether on particular matters or according to principles applied universally. Collec—
tively, these dispositions constitute what we experience as our social world.

The norms, the universal dispositions, can be used to model the social fabric that
persists through the shifting attitudes concerning particular matters. This observa
tion was the starting point for a study of how to understand social structures as
systems of norms. For the practical purposes of engineering information systems, this
concept leads to elegant solutions because the norms define the information required
for the functioning of the social structure: every sign that plays a social role does so
by virtue of its place in the condition of some norm and every sign that is social in
origin is the direct or indirect result of the consequent of some norm. What this mo
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del suggests is that we should consider signs and norms together as the two ,,elemen
tary particles” of the social domain.

Our research on formalising norm structures and their relationships with signs led
us to the problem of semantics which then raised the more basic problem of what
underlying metaphysical position to adopt. The work made limited progress so long
as we maintained the objectivist position. But a break—thoughcame when we adop~
ted two metaphysical principles quite different from the naive realism that informs
most work in computer science and data base work in particular. They are:

1. There is, for all practical purposes, no reality without an agent;
2. The agent only knows about reality through his/ her/ its behaviour.
In fact, the agent does not perceive a ready-made reality but has to construct that

reality in the process of learning to perceive. The agent must take responsibility for
the reality so defined, so the agent is always a person or a group. These principles
give rise to a wff

agent behaviour (this is a wff in Norma)
where the behaviour should be thought of, in the sense introduced by Gibson in his
psychology of perception, as an ,,affordance” which is a repertoire of behaviour that
is invariant while the agent has access to it. Byextension, norms define repertoires of
social behaviour. We can distinguish the realisation of particular instances of these
invariants from the realisation of universals which are the abilities to realise particu—
lars. Working at the universal level we can model the dependencies of one invariant
upon another. Given

(agent behaviour)
as a modified agent, it can then enjoy some other behaviour

(agent behaviour) behavibur —e.g. Stamper upright walk.
This illustrates a particular realisation of the persistent ability to be upright or to

walk. Each of these abilities is also an affordance of a universal kind, like a data-type,
enabling us to use a compact graphical notation for Norma (a language for norms
and affordances), as illustrated in this social case:

Society nation company ======= contract - - —- propose
\ /

It shows that instances of items on the right can only exist during the existence of
appropriate ,,ontological antecedents” to the left. The broken line indicates that the
antecedents is not the contract but a sign for the contract. Each of the universal and
particular invariants has a start and a finish event, each of which is governed by the
authority of an agent or a norm, a device that links the formal structure to the social
system in which it is embedded.

This model has nothing particular to do with computers; it is concerned with a
social structure viewed from an information or semiotic perspective. The figure
shows an ontological structure which is the basis for a formal analysis of meaning in
terms of behaviour (affordances). The pragmatic aspects can be handled by treating

30



intentions as affordances involving the use of signs (as in the instance of ,,propose”
in the figure). The social level of analysis is provided by the agent term in the wff
which, in the illustration is Society at the root, Society being the source of our
commonsense meanings. But the nation and the company, or pair of companies
entering into the contract, are more specific agents. Every instance of every
affordance has its start and finish events with which are associated responsible
authorities in the form either of agents who exercise discretion or of norms that
distribute the discretion over a number of agents.

The resulting formal structure can be interpreted directly by computer. And an
,,ontological schema“ of the kind illustrated above can be used as a schema for a
semantic, temporal database which generates a technical information system to serve
the people in the problem domain. The version of the system which also handles the
norms we call a Normbase because it allows all the social norms to be separated from
the computer programs and treated as a purely social resource.

The practical value of semiotics in informatics is demonstrated by the fact that,
using these methods, we have achieved, in comparison with a package for a large ad
ministrative system, reductions in development costs by a factor of three even on our
first attempt, and reductions in support and maintenance costs by a factor of seven
over a period of several years.

These ideas are presented in a chapter of the book Signs at Work, edited by
Andersen 8: Holmqvist, de Gruyter 1996,in which they are applied to the analysis of
concepts on each of the semiotic levels introduced above. By means of this kind of
formal analysis, I hope that semiotics can also be given greater precision than seems
the rule today.

The study of information outside its social framework is incomplete. Inside that
framework informatics or computer science extends naturally into the social domain
where it derives its value.
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