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Tilapiine fishes of the genera 
Sarotherodon, Oreochromis and 
Danakilia. By Ethelwynn 
Trewavas. 
A definitive account of these economically 
important mouth-brooding fishes, written with the 
interests of both taxonomists and fish culturists 
very much in mind. 1983, about 600pp. 
188 illustrations. 0 565 00878 I. 
Hard covers. 
If ordered before December I st. £45.00. 
Afterwards £50.00. 

Seaweeds of the British Isles. 
Volume 1 Rhodophyta Part 2A 
Cryptonemiales (sensu stricto), 
Palmariales, Rhodymeniales. 
By Linda M. Irvine. 
This is the second in a series of books that will 
when completed cover all of the British and the 
majority of northern Atlantic seaweeds. It will 
provide a standard reference work for the marine 
algae of the north Atlantic and beyond. 1983. 
120pp, 28 illustrations. 
0 S6S 00871 4. Water resistant soft covers. 
£13.00 

A new look at the dinosaurs. 
By Alan Charig. 
All the known facts and theories about the 
dinosaurs are explained for the non-sp«ialist with 
the aid of superb restorations, maps, charts and 
photographs. A series of colour plates depicts the 
animals in their likely habitats. First published (in 
hard covers) in 1979. This edition with 
amendments 1983, 160pp, illustrations include 16 
pages of colour. 
0 565 00883 8. Paperback £3.95. 

Fossils - the key to the past. 
By Richard Fortey. 
A lively and authoritative account of how the past 
is reconstructed from fossils, from microscopic 
coccoliths to the gigantic dinosaurs. The book is 
illustrated throughout in line, halftone and colour 
while the text includes notes on collecting, 
preserving and identifying fossil specimens. 1983, 
176pp, illustrations include 32 pages of colour. 
0 565 00884 6. Paperback £6.50. 

Classification. By Susan Jones & 
Anne Gray. 
A beginner's guide to three currently used systems 
of biological classification - phenetics, cladistics 
and orthodox classification. Each is clearly 
explained by drawings and diagrams to take the 
reader step by step through this complex subject. 
The work is based on the exhibit ''Classification'' 
at the Natural History Museum, South 
Kensington. 1983, 32pp, illustrated throughout. 
0 565 00876 5. Paperback £0.95. 

British Mesozoic fossils, 
6th edition. 
This latest up~dating of a classic work of reference 
incorporates extensive stratigraphical and 
nomenclatural revisions to bring it fully into line 
with current concepts. 1983, xi+207pp, including 
73 line plates, coloured map. 0 565 00872 2. 
Paperback £4.95. 

Publications Sales, British Museum (Natural 
History), Cromwell Road. London SW7 580 
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their cue from Japan. 
Geoff Simons' informative book is a 

helping hand for those perplexed by the 
thought of a fifth generation. He leads the 
reader so smoothly through the jargon 
that, although one does not emerge 
technically-speaking much the wiser, it 
does not seem to matter. This is no con
fidence trick - merely the effect of being 
led by an enthusiast who encourages long 
views. There is, in any case, a rich biblio
graphy for the diligent. Whilst artificial 
intelligence and expert systems get a suit
ably prominent treatment, the book also 
covers the other likely components of 
future computer systems. Thus there is dis
cussion of trends in integrated circuit tech
nology, the rationale behind novel com
puter architectures such as dataflow, the 
use of programming languages such as 
PROLOG, and the possibilities opened up 
for man-machine communication by voice 
recognition and by visual perception. With 
Geoff Simons of the National Computing 
Centre as companion, one can enter the 
fifth generation debate and appear as intel
ligent as the next person. 

The subtitle of the The Fifth Generation 
stamps it as a political statement. Professor 
Feigenbaum is one of California's Grand 
Old Men of artificial intelligence and 
Pamela McCorduck has long been an 
enthusiastic promoter of the cause. Their 
thesis, advanced with a touch of 
chauvinism, is that America invented the 
bulk of artificial intelligence technology 
and is now about to be overtaken as leader 
of the field. It is thus a plea for the US to 
spend more money on artificial intelligence 
research. To the computer scientist, this is 
a familiar cry which provokes adulation or 
derision, according to belief. To the 
innocent bystander, the arguments provide 
rare glimpses of a scientific sub-culture 
engaged in internecine strife. 

Do not, therefore, read Feigenbaum and 
McCorduck to learn about fifth generation 
technology. Rather, read them for their 
perception of the evolving role of inform
ation processing in society, and their belief 
in the ultimate ascendency of intelligent 
machines. If the background to their 
canvas is the whole of recorded history, the 
foreground is firmly occupied by what they 
state to be ''the American predominance in 
everything from computing to finance, 
from industrial output to quality of life". 
This predominance is seen by Feigenbaum 
and McCorduck to be under attack from 
an unexpected source- Japan- and the 
message is that America ought to be 
worried. To a European audience, used to 
losing empires, the book's cries of right
eous alarm could be mildly amusing if they 
did not at the same time contain a warning 
for all countries who aim to survive as 
industrial nations. The race to the fifth 
generation is on, and winner takes all. 0 

Simon Lovington is a Senior Lecturer in 
Computer Science at the University of 
Manchester. 
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Margaret Boden 

In-Depth Understanding: A Computer 
Model of Integrated Processing 
for Narrative Comprehension. 

By Michael G. Dyer. 
MIT Press: 1983. Pp.458. $40.50, £31.50. 

IF there is one prospect more alarming than 
having one's phone tapped by Boris, it is 
having one's diary read by BORIS. Denis 
Thatcher's resident Russian spy is a mere 
mortal, so may have a certain grudging 
sympathy for the sins that flesh is heir to. 
But BORIS's discretion in such matters 
cannot be counted on, for BORIS is a com
puter program. The potential threat to 
one's privacy arises because BORIS is a 
language-using program designed to 
understand narratives dealing with human 
plans, motivations, and emotions. 

BORIS's data-base and inferential 
strategies represent some of our everyday 
knowledge about such matters as adultery 
and divorce, and the emotional (and legal) 
tangles that they may involve. Given the 
sentence "Paul wanted the divorce, but he 
didn't want to see Mary walk off with 
everything he had", this enables it to 
interpret "walk off with" as meaning pos
session rather than perambulation, and to 
see Paul's distaste for this prospect as a 
natural reaction to his discovery of his 
wife's infidelity. 

Its representation of interpersonal 
phenomena such as anger, jealousy, and 
gratitude can lead it to see the point of an 
incident, without this having to be 
explicitly stated. For instance, it guesses the 
topic of a telephone call (Paul is asking his 
lawyer-friend Robert for advice) as it 
knows that present help may properly be 
requested and willingly granted because of 
a past favour. 

The program also has some general 
knowledge of planning and of stereotyped 
behaviour: such as that clothes are usually 
kept in bedrooms, that to get to one's 
house from a restaurant one may need to be 
driven there, and that having the waitress 
spill soup on one's clothes may lead one to 
refuse to pay for the meal. All this hetero
geneous knowledge is integrated in 
BORIS's processing (including its parsing) 
to enable it to give sensible answers to 
questions about a story in which a careless 
waitress leads to the discovery - with a 
witness - of a wife in flagrante delicto. 

BORIS is the most impressive system 
based on the Schankian approach to 
natural language processing, for it inte
grates many different sources of 
knowledge in complex ways. A relatively 
novel concept is the "thematic abstraction 
unit", (TAU). TAU's are highly abstract 
schemata whose function is to organize 
memory and direct the process of under
standing. They also support analogical 
reasoning and enable one story to remind 
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the system of another - superficially very 
different- one. Most TAU's are named 
by common adages, such as "a stitch in 
time saves nine", "too many cooks spoil 
the broth", and "many hands make light 
work". These are defined as patterns of 
planning and plan-adjustment which can 
be instantiated by many examples; assoc
iations within the program's semantic 
memory allow one example of "saving 
nine" to recall another. 

The author's intent is to provide a 
psychological simulation of parsing and 
memory organization, and some experi
ments are cited accordingly. However, the 
psychological similarities may not go very 
deep. That stories are classified as 
"similar" with respect to their thematic 
nature (not their specific content) is a result 
which suggests that something broadly like 
TAU's are functioning within human 

Point to point 
C.J.S. Oarke 

The Genesis and Evolution of Time: A 
Critique of Interpretation in Physics. 

By J.T. Fraser. 
Harvester Press/University of 

Massachusetts: 1983. Pp.193. £19.50, 
$20. 

The Enigma of Time. 
By P.T. Landsberg. 
Adam Hilger, Bristol: 1982. Pp.248. 

Hbk £13.95, $28; pbk £7,95. 

Is THERE such a thing as 'the riddle of 
time', whose solution would explain 'life, 
the universe and everything'? Or does there 
in fact exist a single phenomenon going 
under the name oftime? It is the contention 
of J. T. Fraser that Time does constitute a 
unified subject of paramount importance, 
but that time is multiple and not simple. 

His thesis is that the world of which we 
have knowledge can be thought of as 
organized into a hierarchy oflevels, to each 
of which different laws of nature are 
appropriate, and in each of which time has 
a different character. Only at the human 
level does time have all the properties of a 
continuous past/present/future succession. 
The properties become progressively more 
rarified as one progresses to levels remote 
from our own, until at the lowest, most 
microscopic level, claims Fraser, there 
remains no time at all. 

He realizes, of course, the need to show 
that this hypothesis can be made sufficien
tly precise for it to be tested against the 
actuality of nature. But unfortunately it is 
often hard to tell whether this approach 
really scores over more conventional ones: 
partly because he never enters into a 
detailed point-by-point critique of the 
alternative views; partly because the level 
of presentation is always very general, 
eschewing detailed mathematical analysis 
at every stage; and partly I suspect, because 

memory. But how broad is "broad"? 
Only Boris, of course, could really 

understand one's diary: BORIS has no 
capacity for empathy or fellow-feeling. 
The program's "understanding" consists 
merely in manipulating symbols -
including English words - so as to draw 
what human beings can interpret as 
sensible inferences about the interpersonal 
relations mentioned in the narrative. And 
only Boris could be bribed, with a suitable 
tincture, to use his discretion in passing on 
personally sensitive information. The tee
total BORIS's uncensored output might 
prove highly embarrassing if relayed to the 
Moscow end of a telephone wire. Perhaps 
Denis Thatcher should be thankful for 
smallmercies. [] 

Margaret Boden is Professor of Philosophy and 
Psychology at the University of Sussex. 

he has chosen to ignore some aspects of the 
conventional physical view. 

Consider, for example, the lowest, 
atemporallevel (one of his most interesting 
ideas). As his starting point he takes the 
'core' aspect of time to be metrical time, in 
a generalized sense. Time is that which is 
measured by a process of time-keeping, 
and time-keeping involves correlating 
events with some standard series of events 
chosen so as to yield a simple account of the 
phenomena. This is the tradition of time
explication started by Aristotle, beginning 
with the "numbering of movement" and 
then looking for a standardization of the 
numbering. It is sharply at variance with 
the approach of Newton-Smith, for 
example, who distinguishes topological 
time, a linear continuum without metrical 
properties, as the most basic level of 
structure for time. On this latter view one 
should separate the topology of time 
(involving questions of betweenness and of 
global topology) from the question of what 
metric one should place on a time with a 
given topology. 

Fraser derives his lowest level from the 
consideration of null goedesics in special 
relativity. Such a geodesic has no intrinsic 
metric, but it has a perfectly good topology 
which coincides with the topological time 
of any inertial observer. And so it should 
make sense to see a photon as possessing its 
private topological time, though devoid of 
metrical time. For Fraser, however, time is 
metrical in essence and so the photon is 
timeless and inhabits, with any other 
massless particles, the atemporal level at 
the bottom of the hierarchy. The argument 
thus hinges on a philosophical issue as to 
the nature of time, where the alternative 
view (topological time) is not analysed at all. 

The atemporallevel is supposed to be the 
level in which the universe originated. 
From the point of view of cosmology this 
level lies at the temporal beginning of the 
universe, although strictly speaking it is 
without time and so cannot actually par
take in a temporal relation. In placing the 

atemporal level at the big bang, Fraser 
seems to take it for granted that in its 
earliest stages the universe was inhabited 
purely by photons, apparently ignoring the 
theories, now predominant, that place 
hadron physics (or quarks etc.) at the start. 

On the central queston of the direction
ality of time, the conventional dichotomy 
between laws (time-symmetric) and contin
gent conditions (imparting directionality) 
is rejected. Each level of nature has to be 
treated in its own right, and time is to be 
regarded as directional at that level if it is 
the case that the occurrence of a system 
obtained by reversing the time-sense of a 
normal system is not only unobserved, but 
is basically impossible. This, he claims, 
happens only at the biological level, where 
genetic programming and growth involve 
an unshakable directionality in time. 

But what then is the relation, if any, 
between the basic time-asymmetry of the 
biological world and the contingent asym
metries of the physical world? It is acknow
ledged that the biological asymmetry has its 
ultimate root in the expansion of the 
universe, but the account of the link 
between the two is limited. For instance, 
although the paper of Penrose, arguing 
that the asymmetry is reflected in a pro
gressive increase in the Weyl tensor which 
makes the Big Bang essentially different 
from the final Big Crunch, is cited, its con
clusion is baldly denied by Fraser, who 
treats Bang and Crunch as equivalent. 

Despite these drawbacks, the book has 
many attractive features. The metaphysics 
of his levels (his "umwelt principle") is a 
promising philosophical idea; the picture 
of an underlying atemporal world, not
withstanding its doubtful derivation, fits 
well with some speculative attempts to 
derive space-time from something more 
primitive in an attempt to avoid the non
renormalizability of quantum gravity; and 
the account of the origin of life, of primi
tive organisms as "clock shops" is intri
guing. Fraser may well turn out to be right. 

For an introduction to the conventional 
wisdom, particularly on the physical side, 
one could hardly better Landsberg's 
admirable anthology - The Enigma of 
Time - a selection of reprinted papers on 
irreversibility, cosmology, quantum theory 
and black holes with a concluding section 
on time in art and literature. Landsberg 
provides a lucid introduction, glossary and 
indices so as to make the book as accessible 
as possible to a wide readership. Inevitably, 
space prevents the detailed development of 
the themes; one's appetite is whetted for 
many more papers on the quantum 
measurement problem and its relation to 
irreversibility. 

The anthology raises many questions, 
and Fraser's book attempts an answer. It is 
to be hoped that subsequent works will 
supply the critical comparisons that are 
needed to carry the debate further. [] 

Dr C.J.S. Clarke is a Lecturer in Mathematics in 
the University of York. 
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