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be attached to the terms cited and it is also possible, under these circum-
stances to obtain an index of correct belief (Chapter 1), The reality or the
relevance of the self-organisation is guaranteed by any scheme that renders
any decrease in H, which is used as a control signal by the regulator, con-
tingent upon either an increase in correct belief or a constancy of correct
belief.

In practice, schemes of this kind work very effectively. They have a much
wider field of tutorial application than the domain of structured skills
discussed up to this point.

9 Descriptions of Processes

A description, of any sort, entails a language in which the description is
expressed and which can be interpreted by someone or something. For
instance, one can describe, in natural language, the events going on in one’s
room or one’s mind, in the street, in an aquarium or in a motor car's engine.
The widespread idea that a static skeleton of things must first be described
(e.g. the pistons of the engine, its cylinders, crank shaft, and so on), and that
events become obtrusive later as happenings to things is a misconception.
Often this approach is convenient and logicians have achieved formal
elegance by adopting it. But there is nothing in man or nature to enforce this
world view and (as particle physicists, amongst others, have found) it is
sometimes better to notice events first and to build things, either real or
fictional, around them.

The outstanding distinction between a static description and the descrip-
tion of a process lies in the capabilitics assumed to exist in a user (recall,
from Chapter 1, that there is only potential information in a description, i.e.
literally it has a pattern, it does not have an information). Both static patterns
and processes may represent classes ordered by the writing and connection
rules of a language or functions and relations, For example, a table specifies
a relation and abstract automata may be represented by a table (for in-
stance, Ru of section 1.2 in Chapter 2), But if a pattern is depicted then the
processor that uses it must be equipped with an order of execution or a
specially operated clock (a seeking-out program) that reconstitutes the
table in its own storage and refers to it. If a process is represented (the
specification Ru/ in contrast to the specification Ru, for example), then order
of operation is carried as part of the pattern; it prescribes the process to be
executed directly and it may prescribe or permit many execution orders.

1. Little or nothing is said, in this volume, about the deseription of static objects
and patierns; still less concerning the important topic of description, efficiency. Without
an efficiens description, most problem solving operations and control operations are
utterly impracticable. The reader is referred to Banerji (1970, 1971) fora
as well as elegant discussion of the field and the most lucid available account of what a
description ix. Perhaps the best technical accounts of pattern recognition, learning, and
search are found in Ivahnenko and Lappa (1967) and Fu (1968).
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2.7  The other category of processes, non-serial processes, is & mixed
bag. A non-serial process contains junctures at which the order of execution
is irrelevant. If it happens that simultaneity involves no conflict (that is, the
execution of one command does not preclude the execution of another) then
execution of the process can be represented by placing several tokens on
positions that stand for commands and moving these tokens independently
as the commands are obeyed. Holt (1968) refers to non-serial processes of
this type as ‘occurence systems’ which is the best canonical form for repre-
senting ‘parallel computation’ of one kind or another. The prescription for
a non-serial process of this type can be accepted by any executive agent that
comprehends the language; provided that it is made up from sufficient small
processors, which act independently but are fully synchronised, Because of
that, the combination of processor and inscribed prescription is character-
ised by as many loci of control as there are marker tokens but it has a well
defined state at any instant of execution. Further, the loci of control do not
interact though the supervisory synchronising mechanism will combine the
separately computed data at instants determined by the prescription, The
performance of such systems has a general interest; it represents reality
quite well and parallel processing saves time and occasionally space. But
nothing very new emerges whilst the control loci remain independent. The
most penetrating analysis of parallel systems is given by Minsky and Papert
(1969), in the context of a special class of pattern recognising machines
(the more elementary versions of Rosenblett's 1961 ‘Perceptrons’, Chapter
2, Fig. 196).

2.8  This type of non-serial process devoid of conflict, has an execution
tree rather than an execution chain. Several tokens could be moved down the
tree to represent simultaneous command executions. For example, several
property tests can be evaluated at once and variables may be assigned
several values, thereafter isolated and separately treated. Perhaps the most
significant difference between the serial and the (restricted) non-serial
process s that a subjunctive imperative command may lead to several results
(studied as distinet, however, unless there is a directive to coalesce them in
a specific way). Whereas, in serial execution, these commands are neces-
sarily resolved as one value by a metalinguistic ranking or maximum finding
operation (Shimura, 1973; Zadeh, 1973) or to yield one alternative (by a
biassed random selection).

Non-deterministic programmes (in the sense of Manna, 1970) are pre-
scriptions of this type. So are the fuzzy algorithms of Zadeh (1973). If
executed by a serial device, the conditionals lead to a numerical solution
signifying grade of membership in a fuzzy set; whereas, if’ executed in
parallel the fuzzy members of the fuzzy set, or its extremum, form a non-
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More interesting possibilities appear if a suitable non-serial prescription
is addressed to an executive agent having several loci of control that are not
necessarily independent. These loci are most conveniently regarded as
distinct but initially asynchronous processors that can be drawn into
synchronisation in so far as the execution of & command by one of them
interacts with the command being executed by another, Since the processors
are not synchronous, there is not always a state of the entire system. More-
over, the cooperative and synchronising interactions between loci of control
amount to (non-trivial) information transfer. Subjunctive imperative
commands, in particular, give rise to this type of interaction (the simul-
taneous execution of fuzzy conditionuls, where the fuzzy solution from one
control locus is the input to a computation at another locus), Let us call
the process obtained by executing this type of non-serial prescription a
concurrent process, as was the case for machine processes of Chapter 2.

3 Some Defects

The following concurrent process descriptions all have certain defects (to
be discussed in a further volume) as they are tailored to suit very different
applications, Combinatonic networks (Barralt-Torrijos and Chiarviglio,
1971; Chiarviglio, Poore and Barralt-Tormjos, 1971) derived from a
combinator logic approach to computation, represent both parallel, serial
and concurrent processes, Petri nets (Petri, 1965; Holt, 1968) are slightly
more general but correspondingly intractable. Dienes (1972) has discussed
the matter.

One concealed (some say ‘obvious') assumption underlies all of these
prescriptions and processes, Whether serial, parallel, or concurrent, the
process has a beginning and an end,; at these points any processor does have
a well defined state.

Personally, I do not find it at all obvious that all processes do have
beginnings and ends. “Process’ could be defined as having this property, of
course, but many applications of the term *process’ to real activities would
be prohibited as a result of such a definition. I shall try to justify this point
as well as illustrating the other distinctions by reference to executive agents
less restricted than most general purpose computers; namely, human beings
who compute with complex- and variable-order principles.
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