surreal numbers'”-'® (B. E. P. Clement, P. V.
Coveney and P. J. Marcer) have also been
proposed. Excellent reviews of ‘Com-
putation, measurement, communication and
energy dissipation’ have been published by
Rolf Landauer,” and on ‘The limits and
capabilities of machines’ by Ian White.?® Tom
Stonier has also published several papers
‘Towards a general theory of information’.”!

I hope therefore that Gordon Scarrott’s
article heralds a significant increase of inter-
est in this so far peripheral area of computer
science, but one which I feel will become of
central importance.

Yours sincerely,

PETER J. MARCER

Chairman, Cybernetics Machine Group.
53 Old Vicarage Green,

Keynsham BS18 2DH
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Algorithmic information theory

Dear Sir,

In connection with your editorial® which I
interpret to call for a new theory of infor-
mation and computation, I would like to
point out that an extremely theoretical new
theory has indeed been developed; I refer to
‘algorithmic  information theory.” Two
books'-? have recently been published on this
subject, as well as a number of nontechnical
discussions.**>7 The main thrust of
algorthmic information theory is twofold: (1)
an information-theoretic mathematical defi-
nition of random sequence via algorithmic
incompressibility, and (2) strong inform-
ation-theoretic versions of Godels’s incom-
pleteness theorem. The halting probability of
a universal Turing machine plays a fun-
damental role.

Yours faithfully.

G. J. CHAITIN

IBM Research Division,

P.O. Box 218,

Yorktown Heights, NY 10598, U.S.A.
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Dear Sir,
Inanimate objects may not be living in the
same sense as we consider organisms based
upon carbon chemistry, but in an organised
system such as the universe — or part thereof —
they do react to certain circumstances. The
reactions are entirely due to the substances
from which each object is made and which
elements form those substances.

The attribute which causes chemical reac-
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tions is known as valency, and the factor
which causes reactions between elements is
the position of the element in the electrolytic
table.

Therefore in any collection of inanimate
objects there is stored the vital information
which pre-determines how each substance
will react in any given situation. The same
applies to the physical laws to which the
objects are subjected. Indeed without such
an inanimate organised system there would
be no solar system and no planet earth.

If matter is viewed simply as being nothing
more than locked up energy, then the motiv-
ation or release of that energy provides the
driving force in all reactions. Who caused the
initial action to start the whole thing off we
do not actually know; we therefore normally
ascribe the initial design and action to our
Creator.

The important point is that the vital infor-
mation is stored in all forms of animate and
inanimate objects; all systems comprising
these objects depend upon the communi-
cation of information. Mr Scarrott is quite
right: we do need a better and more precise
understanding of information and its role in
life. We also need to educate the computer
industry in avoiding the delusion that the
computer is the panacea for all ills; it is not.
Logical systems have their limitations and in
order that we humans are able to effectively
use the machines as an aid to judgements, we
must fully understand those limitations, . . .
and work within them. Mr Scarrott’s expo-
sition is a step, but only a step, in the right
direction.

Yours faithfully,

B. G. GOOCH
Myrtle Cottages,
Deane Road,
Stokeinteignhead.
Newton Abbot,
Devon TQ12 4QQ.

Dear Sir,

I am responding briefly to your editorial
‘Information and Information Systems’ [The
Computer Journal 32 (3), 193 (1989)], and
Gordon Scarrott’s article in the same issue.

I have long admired Scarrott’s efforts to
develop a theory of information. However,
there is an alternative view: Information is a
basic property of the universe. Information
has as much physical reality as do matter and
energy. Information is not confined to living
organisms but is contained by any system
which exhibits organisation. That is, as mass
is a manifestation of matter, and momentum
of mechanical energy, so is organisation a
manifestation of information. This means
that not only do cells and viruses contain
information but so do crystals, molecules,
atoms, and nucleons. Not only all organised
matter, but also energy may exhibit organ-
isation. Light waves represent organised pat-
terns of energy and, as such, contain
information.

Once it is understood that information is
not merely a construct of the human mind,
or even a property of those sophisticated
feed-back systems which we recognise as life,
we will understand that information involves
a multi-layered hierarchy of phenomena. The
upper end of that hierarchy involves human
information being processed by the human
brain utilising humanly invented information
tools such as language and computers. Inter-
mediate are the living systems alluded to by
Scarrott. Still farther down are the self-organ-
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ising crystal systems. At the botton of the
scale are particles of information, infons.
That is, just as matter and energy may mani-
fest themselves in particulate form, so may
information. To the two great classes of par-
ticles elucidated by physicists — fermions and
bosons - representing matter and energy —
we must add a third class: infons. Infons
consist of particles which possess neither mass
nor momentum but whose movement affects
the organisational properties of a system.
Obvious candidates for this class of particles
include phonons, excitons, and the holes left
in atomic shell structures upon ejecting elec-
trons.

No sound theory of information will
emerge until we undertand that information
is a basic property of the universe — as ‘real’
as are matter and energy. The theory explor-
ing the physical basis of information will be
developed in a forthcoming book: Infor-
mation and the Internal Structure of the Uni-
verse which is expected to be published in the
Spring of 1990.

Yours faithfully,
TOM STONIER

CORRESPONDENCE

Science and Society,
University of Bradford,
Bradford,

West Yorkshire BD7 1DB

Gordon Scarrott replies:
Dear Sir,
In informal discussions the terms ‘organ-
isation’ and ‘structure’ are often used as
though they were interchangeable. To avoid
confusion in my formal paper I included a
definition of an organised system (OS) that
is close to accepted convention but perhaps
more restrictive. Thus in my definition
‘organisation’ refers to a set of active
elements that are cooperating for a purpose,
ultimately survival. ‘Structure’ on the other
hand refers to a passive pattern that may be
regular as in a crystal or irregular as in a glass.
For example a living sponge has an ill
defined irregular structure but exhibits organ-
ised activity directed to survival. In contrast
a crystal has a regular structure but displays
no activity at all so that it cannot be said to
exhibit ‘organisation’. Certainly atoms, mol-
ecules and crystals are structured but by the

definition in my paper they do not qualify as
organised systems. Even the solar system fails
to qualify as an OS despite its continuous
motion. If the orbit of an asteroid, obeying
the well established laws of motion, should
intersect the orbit of the earth there is no
mechanism to prevent it nor is there is any
survival imperative to steer such a mechan-
ism. It would appear to me that perhaps Prof
Stonier and Brian Gooch have not distin-
guished between structure and organisation.

However, I fully support Prof Stoniers final
assertion that information is a feature of the
universe. Life is manifestly an observable
feature of the universe so that even if my
suggestion that information is a feature of life
survives, information will still be a property
of the universe. Indeed we might hope that a
link between information and life could shed
light on the nature of life as well as the nature
of information.

Yours faithfully

GORDON G. SCARROTT
34 Parkway,

Welwyn Garden City,
Hertfordshire AL8 6HQ

Announcement

5-9 NOVEMBER 1990
ICCC 90, New Delhi

Theme Technology for Mass Applications

India invites all those interested in computer
communication and its application to attend
the 10th biennial International Conference
on Computer Communication — ICCC 90 to
be held in New Delhi.

ICCC

The International Council for Computer
Communication (ICCC) was founded in 1972
as a non-profit organisation. The objective
of ICCC is the advancement of computer
communication throughout the world. Spon-
sorship of the well-known ICCC international
conferences, held every alternate year, is one
of the principal activities of the Council.

India - the Host

ICCC 90 is being hosted by the Department
of Electronics (DOE), and the Department
of Telecommuniations (DOT), Government
of India.

A series of conferences on computer com-
munication beginning with Networks 80,
have been milestones, marking scientific,
technical and industrial development in this
part of the world. They have given a signifi-
cant impetus to developments in Information
Technology in the developing world.

Conference City

New Delhi - the capital of India, steeped in
history and tradition, is a very modern city.
It has excellent facilities for the tourist as well
as for conferences and conventions. It is fast
becoming the conference capital of Asia, pro-
viding the best in conference facilities: large
well-equipped conference halls, an excellent
set of hotels, entertainment programmes of
a high standard and aesthetic value, and fas-
cinating pre and post-conference tours. New
Delhi offers numerous opportunities to the
visitor for picking up attractive products of
traditional Indian arts and crafts, from air-

conditioned emporia or directly from the
craftsmen. A visit to New Delhi holds the
promise of an unforgettable experience.

Venue

4 November 1990

Inauguration: at Vigyan Bhavan - or Siri Fort
Auditorium.

3-8 November 1990

Tutorials, Technical Sessions, Executive
Trace and Exhibition: at the Ashok Hotel,
New Delhi.

The Conference Venue is the well laid out,
majestic Ashok Hotel. It has the distinction
of having hosted several prestigious inter-
national conferences and conventions.

Language
English will be the official language of the
conference.

Registration Fees

® Conference — $400

® Tutorials/Workshops - $175
® Executive Track — $200

® Accompanying person — $125

Conference Registration on-site

Sunday, 4 November-Monday, 5 November
1990.

Technical Programme
Tutorials/Workshops

Saturday, 3 November - Sunday, 4 November
1990.

Topics under consideration:

® Academic and research networks

® Computer communication for agriculture
and meteorology

® Industrial communication networks
(For factories and industrial plants)

® Integrated services digital networks

® [ocal area networks

® Networks for healthcare and disaster man-
agement

® Network management and network secur-

ity.

Executive Track
Monday, 5 November 1990

Details:

® For senior executives — Chairmen, Presi-
dents, Chief Executive Officers or Man-
aging Directors

® Will cover information technology devel-
opments relevant to business and industry.

Technical Sessions

Monday, 5 November to Thursday, 8 Nov-
ember 1990

® 4 plenary sessions, including 2 panel
discussions
® 36 parallel sessions

Technical Visits

Friday, 9 November 1990.

It is planned that visitors would be able to
choose from technical visits to Organisations
in:

Bangalore, Bombay, or Delhi

Exhibition
Saturday, 3 November—Friday, 9 November
1990.

A non-commercial exhibition will project the
state-of-the-art developments from the world
over.

Conference topics

1. Communication aspects

2. Computer communications impacts on
society

3. Data transmission

4. Networking

5. Open Systems Interconnection (OSI)

For further information contact:

Ms Saroj Chowla, Oganising Secretary,
ICCC 90 Secretariat, CMC Limited, A-5,
Ring Road, South Extension Part-I, New
Delhi-110049 India
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