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Abstract

The semantic web should be about the meaning of humans with all the richness of
cultural and historical dimensions. This paper reviews three approaches to the semantic
web, namely of the W3, Dublin Core and a small group within the Al community. It then
suggests that a new kind of cultural semantics is needed in order to reflect the richness of
human experience.
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1. Introduction

The semantic web' is analogous to motherhood and apple pie. Everyone agrees that it
is a good idea. Semantic, as the Oxford English Dictionary tells us, has to do with
meaning and everyone wants meaning.> As is so often the case when everyone thinks
that they agree, it may be that the meaning of meaning is not as clear as it seems; that
persons are actually speaking about different things, and that there is a danger that
they are speaking past each other. This paper suggests that there are at least four
approaches to the semantic web, namely that of:

1) World Wide Web (W3)

2) Dublin Core

3) asmall group within the Al community
4) cultural semantics.

A brief survey of the four approachesis given. It is claimed that the first two approaches
are correct but too narrow; that the third is miseading, while the fourth represents a
direction full of challengesto which we should aspire.

2. Semantic Web of W3

At WWW?7 (Brisbane, 1997), Tim Berners-Lee outlined his vision of a global reasoning
web. At WWWS8 (Toronto, 1998), he articulated the vision of a semantic web, whereby
one can separate rhyme from reason: i.e. the subjective dimensions of art and poetry from
the objective dimensions of logic, which is one definition of science. At one level, thisis
a direct continuation of the vision, which inspired Shannon, which itself grew out of the
subject-object distinction that Cassirer® traced back to the Renaissance. In some senses it
also goes back to the Greek debates about universals and particulars. In terms of the
classical trivium of grammar (the structure of language), dialectic (the logic of language)
and rhetoric (the effects of language), the emphasis of Tim Berners Lee on the logic of
language reflects the concerns of dialectic in Antiquity.

In the vision of Tim Berners-Lee,” there is a great emphasis also on distinguishing the
basic structure of content from the various forms in which it is expressed. In the trivium,
this is the distinction between grammar (the structure of language) and rhetoric (the
effects of language). There is corresponding attention to the quadrivium. Optimists will
note that the makers of the World Wide Web (W3) Consortium are addressing al the
guestions of the ancient trivium and quadrivium such that all the potentials of the
traditional seven liberal arts will soon be available in electronic form (figure 1). At the
same time there is a danger in being overoptimistic and in being too easily satisfied.
Separating rhyme from reason is useful. Creating a web which focusses only on reason at
the expense of poetry may not be sufficient.

Logic is, of course, an excellent starting point. Tim Berners-Lee has a conviction, which
can be traced back to early history of Oxford from which he comes, that logic isaway to
separating the wheat of truth from the chaff of idle claims.



Grammar | Structure, Syntax® Extensible Markup Language® XML
Dialectic Logic, Semantics Resource Description Framework RDF
Rhetoric Effects, Style, Pragmatics’ Extensible Style Language XSL
Geometry Continuous Quantity Mathematical Markup Language MML
Arithmetic | Discrete Quantity Mathematical Markup Language MML
Astronomy | Applied Continuous Quantity | Astronomical Markup Language AML
Music Applied Discrete Quantity Standardized Music Description Language | SDML

Figure 1. The seven liberal arts (trivium, quadrivium) and modern electronic equivalents.

Logic is universally applicable: it reflects the scientific spirit. It represents the dimension
concerning which there ought, in theory, to be no debate. Logic has the added value that
it can be very useful in the realm of transactions. If we can sort out which accounts are
true and which false, this can help greatly the rise of e-commerce.

All thisis excellent. Meaning, however, is about much more than transactions. Whereas
the meaning in logic and science focuses on the universally true, meaning in the realms of
culture typically focusses on what is nationaly, regionally or locally unique. Scienceisin
large part uni-lingual and uni-cultural. Culture is multi-lingual and multi-cultural. The
solutions of science have become the models for our treatment of al domains of
existence. Today when we search for a word on the Internet there is an implicit
assumption that we are searching for a single meaning. For the realms of culture we need
a semantic web, which allows us to discover differences in meaning in different places
and at different times. We shall return to thisin section 4.

3. Dublin Core

The W3 Consortium works closely with the Dublin Core (M etadata I nitiative), which was
inspired in part by the vision of Yuri Rubinsky (1994) for a metadata semantics.® This set
out to identify a minimal set of universally applicable fields on which one could hope to
gain internationa acceptance. These fifteen fields, known as the Dublin Core, were
initially intended to describe web sites developed by persons without formal training in
the principles of library cataloguing (e.g. MARC). In the eyes of some the Dublin Core
has much grander applications in memory institutions. In any case it can serve as a very
useful bridging device to connect otherwise heterogeneous resources. The Dublin Core
initiative helps to reach agreement on matching effectively equivalent fields in different
systems: a process which is alternatively called mapping, bridging, linking, creating
crosswalks, walkthroughs or more generally interoperability. Interoperability of content
isat least atwofold problem. Thereisinteroperability of:

1) fields: i.e. we must agree that the field Author and Name are equivalent
2) meaning of thetermsin those fields.

The initiators of the Dublin Core use semantics to refer to the definition or meaning of
the fields (or elements). They deal with part one of the problem and this is very
important. Without basic agreement concerning the fields there can be no sharing of




information and knowledge. In other words, qua fields/elements/containers we must first
decide that Subject and Topic are equivalent. But interoperability of content entals a
second part: qua meaning of terms in the fields we then need to agree that the
subject/topic of car and the subject/topic automobile are equivalent.

In the case of car and automobile almost everyone will agree that the terms are
equivaent. In the case of a word such as pasta, in Italy alone there are well over 60
definitions. In science, one internationally accepted definition of aterm or word is all that
is needed. By contrast in the realm of culture there is typically a definition at the
international level and variants at the national, regional and local levels. Both the W3 and
Dublin Core use science as a model. This approach based on logic and universas is
excellent in the case of scientific knowledge, but is too narrow to deal with the particulars
of multi-lingual, multi-cultural and historical cultural knowledge. For this we need a
cultural semantics.

The authors of the Dublin Core and the W3 may rightly protest that this is a level of
semantics, of meaning, which they never intended to solve and this is a reasonable
position. Nonetheless, the problem remains. Without a means of separating these
different kinds of meanings, we shall not have a semantic web, which can address the
complexities of culture. Indeed, we need more, because these meanings also change
historically, such that a term, which meant one thing in the 17th century may mean
something very different today. Hence the word nice, which in the 17th century
frequently meant lazy or lewd, or lascivicious, now means something quite different
when persons speak of a nice day. We need new kinds of search engines which do not
simply search for a “natural language” term, but alow us to distinguish between local,
regional, national, and international levels, multi-lingually, multi-culturaly and
historically (i.e. including etymologies).

4. Computer Science and Al

Within the field of computer science and particularly among a small group of individuas
in Artificia Intelligence (Al), semantics has a much narrower meaning. Here the quest is
to arrive at a supposedly objective machine-readable code whereby machines can make
decisions without human intervention. In this context, meaning is reduced to efficient
commands and decision trees. There is an assumption that if the code were perfected then
humans would no longer be necessary. For instance, computer scientists such as Carl
Hewitt have claimed that one needs to replace humans with robots in the case of decision
systems. The quest is to create machines:

that could take care of us, that could be our guardians and that would also be our
rulers and policemen...to program computers and robots that could garner al the
weapons of mass destruction into a machine controlled system, in the same way
that you have to take matches away from children.’

According to the supporters of this school, all decison making concerning military
actions, when to send planes, throw bombs etc. needs to be removed from the human



sphere and the goal is to turn the keys' for all such actions to robots. To this end the
army, navy and the air force are all working on autonomous decision robots™

The necessary turnover in personnel you get in human-based systems, because of
their very short lifetimes, seems to throw instability into the system. And the
general diversity of human stock we have, in terms of different languages,
cultures and interest is not something that can be smoothed out very quickly.*?

In this approach the subjective meanings of humans with their many languages, cultures
and attendant ambiguities are merely a nuisance and ultimately meaningless. The
profound dangers of such a quest were pointed out nearly three decades ago by the Nobel
physicist, Joseph Weizenbaum (1976):

The computer has thus begun to be an instrument for the destruction of history....
For when society legitimates only those ‘data’ that are ‘in one format’ and that
‘can easlly be told to the machine’ then history, memory itself, is annihilated....
And thelgcurious paradox is that the immortality of knowledge means the death of
culture.

These dangers were restated a decade later in Grant Fjermedal’s The Tomorrow Makers
(1986), a fascinating book on the development of living brain machines.** Fjermedal
noted that this vision of autonomous decision robots was a quest for a non-biological
intelligence which, according to Richard Jarrow, founder of NASA’s Goddard Institute,
was destined to replace humans altogether.™

This goal of creating autonomous decision robots helps to explain a growing fascination
with and commitment to natural language and so-called common sense worlds, which
were described by Jerry Hobbs and Robert Moore (1986).% It helps explain also the rise
of artificial intelligence projects such as Doug Lenat’'s CYC, Generic Artificia
Consciousness (GAC) and Common Sense.*” It suggests a deeper reason for the Defense
Advanced Research Projects Agency’s (DARPA) very active participation in Knowledge
Query Markup Language (KQML), Knowledge Interchange Format (KIF), DARPA
Agent Modeling Language (DAML) and, possibly, their increasing role in W3's quest for
a semantic web.

One is tempted to dismiss such a quest to replace human intelligence by machines as
efforts of a marginal minority in the military. However, analogous ideas are being
developed in the reaAlm of American industry. For instance the authors of Visionary
Manufacturing Challenges for 2020 foresee new techniques evolving independently of
language and culture, which is the opposite of the European approach:

A major task will be to create tools independent of language and culture that can
be instantly used by anyone, regardless of location or national origin.

Tools will have to be developed that allow for effective remote interaction.
Collaboration technologies will require models of the dynamics of human



interactions that can simulate behaviors, characteristics, and appearances to
simulate physical presence.’®

By implication there are two fundamentally different visions of a semantic web. One
ams at understanding human meanings, which vary from place to place and vary
historically. A second aims to use natural language and common sense to offer a single
language for robots acting independently of humans with no reference to cultural
diversity and the complexities of history. In our view, the first vision needs to be
developed. The second is misleading and dangerous. It implicitly undermines the larger
vision of the W3 Consortium as a world wide web for humans. Ultimately the second
vision is athreat to the human race.

5. Globalism

Historically, these have been other, more subtle, trends working against multilingualism.
Ever since the scientific revolution in the Renaissance there has been a gradual tendency
towards international standards which gained enormous ground in the nineteenth and
twentieth centuries with the rise of many international organizations such as the
International Standards Organization (ISO), International Telecommunications Union
(ITU), and the United Nations Educational Scientific and Cultural Organization
(UNESCO). Underlying these bodies was a vision that one needed to reach agreement on
terms in order to make progress. Local and regional agreement were first steps, nationa
agreement was one step further and international agreement on a term or concept was
ultimately the goal.

In the realms of science and technology this is essential. Science is concerned with
universally valid laws/rules. Hence we need globally accepted definitions of zinc,
chemical formulae and the like if we are to have an international scientific community.
This is also the case in medicine. Our definition of a heart needs to be the same if
surgeons are to operate successfully around the world. This quest also relates to Tim
Berners Lee's assumption that meaning is closely linked with logic and thus with things
which can be proven. Hence his notion of a semantic web strives for information/
knowledge that is universally true and the same everywhere.

In the realms of the arts and culture, however, the situation different for three funda-
mental reasons. First, the cultural sector has a historical dimension, which is centra to its
existence. In the case of science, the focus is on the laws/rules, which apply now.19 In
culture, the arts and the humanities, the historical commentaries on great authors such as
Homer and Shakespeare or on great artists such as Leonardo and Rembrandt are not just
of passing interest. They are central to the field, for the depth of culture lies precisely in
the cumulative effect of these historical commentaries over the ages. Indeed these
commentaries over time give cultural objects such as the text of Shakespeare's Hamlet
their full importance. Hence, whereas science deals with laws, rules, formulae, which
function as if they were atemporal, cultural objects entail an essentia tempora
dimension. In science, a database of current formulae and definitions may be sufficient.



In the realm of culture we need databases, which include historical definitions,
(etymol ogies) and make visible the cumulative dimension of cultural objects.

Related to this is a second difference. The goal of science isto arrive at truths or at least
working hypotheses concerning which there is global acceptance. The greater the
acceptance the more scientific a claim becomes. In the cultural sector, global agreement
is extremely rare. Even in the case of UNESCO World Heritage sites there is often
disagreement about what should be included. Indeed the richness of the cultural sector
lies precisely in the amount of disagreement; in the diversity of interpretations concerning
the same object. Hence, whereas science needs databases to record those “facts’ on
which there is globa agreement, culture requires databases to record all the
disagreements concerning a given cultural object.

Hence the semantic web as it is emerging reflects admirably the needs of modern science
and technology. But it does not yet answer the more complex needs of the cultural sector.
Some might argue that thisis not essential and merely a luxury. In aworld where narrow
identities of fundamentalist sects are threatening the very fabric of society the need for
identities with dimensions of tolerance many become our only hope for long-term
survival as a civilization. Meanwhile, economists who wish to insist only on financial
dimensions, need reminding that culture is intimately connected with tourism, which is
the most important source of income in al the G7 countries and many other countries of
the world. In addition to being fundamental to our sense of identity, it is thus also one of
our most important sources of economic gain.

6. Cultural Semantics

There is a third reason why culture is different from science and technology. Science is
concerned only with the globally accepted laws/rules. Cultural objects products have
local, regional and national variants. To take a prosaic example: beer has certain
international standards, which are necessary to assure that the brew is safe and not
poisonous. But ultimately what makes beer interesting is that German beer is different
from Dutch or Danish beer. Even within aregion and locally there are many variants.

To take a more exalted example: paintings of the Annunciation are culturally rich
precisely because there are so many national, regional and loca variants. Hence a
semantic web, which aims to create databases with only a single definition of beer or of
only one Annunciation is not useful. In the case of cultural products/objects we need
databases to indicate information/ knowledge at the global, international, national,
regional and local levels. And in an increasingly networked world we need evermore
links between these levels.

Given the globa nature of science, it is ultimately sufficient that there is only a single
term for a given law, principle, rule or concept in a single language. Nuclear physics or
radio astronomy do not preclude multilingualism, but one could argue that multiple
languages only risk adding further confusion to an already complex subject. By contrast,
in the cultural sector local, regional and national variants are essential to the richness of
cultural expression, and depend fundamentally on different languages and dialects. Thus



a semantic web, which includes cultural, spatia (local, regional, national, global),
historical and interpretative dimensions is one of the essential challenges that faces usin
the future.

Since the rise of the nation state there has been a tendency to compartmentalize
knowledge. Local knowledge was stored locally, regional knowledge at the provincial or
state level, national knowledge in the capitals of countries and international knowledge
was stored in a few global libraries such as the Vatican and more recently in nationa
collections (e.g. Bibliothéque Nationale de la France, Library of Congress).

The advent of new technologies and the Internet led in afirst instance to a networking of
the great international libraries and research ingtitutions such as the Research Libraries
Information Network (RLIN) and through projects such as the Gateway to European
National Libraries (GABRIEL). Such networks provide access to tens of millions and
potentially hundreds of millions of titles. Through projects such as Gallica (BNF, Paris)
the full contents of such titles are also becoming available.

Meanwhile, our search engines often implicitly assume that everything on the web is
equally valid. Alternatively they perpetuate nineteenth century, positivist assumptions
about terms: i.e. that, implicitly, when we search for aword a single definition is entailed.
The quest to achieve interoperability of content further strengthens this trend. Thereisan
assumption that unless there is complete equivaence between the meanings of fields,
there can be no interoperability. Paradoxically, however, if there is a complete
equivalence in contents of fields there is nothing gained in bridging meanings at different
levels. Complete interoperability in this narrow sense would lead to precisely the
McWorld effect against which Barber warned.

Needed therefore is a more subtle approach. We need more than just the internationally
agreed upon usage of a term. We need access to national, regional and local versions,
with an indication at each stage about the level of agreement that exists concerning aterm
in a given language or dialect. Hence, when we search for heart the system needs to
provide us with terminology and a definition, which have been agreed upon
internationally and at the same time indicate national, regional and local variants. If the
local interests us there may be cases where alocal term is a) defined in aloca dictionary
or dialect phrasebook; b) where it is available in a recorded corpus and not yet formally
defined or c) where it is used locally and not yet even systematically recorded. Until we
have a framework, which allows such distinctions we cannot achieve full syntactic and
semantic interoperability. Hence a challenge lies in a new synthesis of knowledge at
local, regional national and international levels complete with new methods for reflecting
these levels within our search engines and devices for navigating through networked
knowledge. Thisisthe challenge of cultural semantics.

7. Conclusions

The first half of the twentieth century introduced new ideas for computers, which
transformed earlier concepts of computational devices which have evolved since the



times of Pascal and Leibniz. The last half of the twentieth century transformed the notion
of individual computers to an inter-networked world, whereby supercomputers and
personal computers can be linked through computational grids. The notion of computers
as devices concerned only with computation, number crunching, evolved aso to include
text, images, sound, touch and more recently smell and taste.

The 21st century marks a new epoch in these developments. In 1995 there were 30
million users. In 2000 there were 300 million users and in the past two years the Internet
the has grown to over 544 million users. This figure is predicted to double in turn within
the next five years. Within a decade more persons will have access to the Internet than
has ever been the case with any other technology.

Freud, McLuhan, Levy, and others have argued that computers should be seen as
extensions of man: not only in the physical sense of mechanical tools, but aso in a
conceptual sense. Kurzweil would go further to claim that computers are extensions of
man in aspiritua sense. In this context, the vision of a semantic web is one of the keysto
the future. We need to get beyond number crunching and word crunching in order to get
at the meaning of texts, images, and other creations of the human spirit.

We have noted that there are at |east four approaches to the semantic web:

1) The W3 Consortium led by the vision of Tim Berners- Lee focusses on
semanticsin terms of logic.

2) The Dublin Core (Metadata Initiative) limits semantics mainly to the meaning
of metadata elements/fields rather than the contents of those elements/fields.

3) A small group within the Al community sees semantics strictly in terms of
machine-readable instructions, which permit autonomous software agents and
hardware robots to operate and make decisions in the absence of humans.

4) Cultural semantics entails a commitment to meaning, which takes into account
multi-lingual, multi-cultural, and historica dimensions at the local, regional,
national and international levels.

We have suggested that the efforts of 1) the W3 Consortium thus far are important, very
useful for transactions, but do not yet answer the needs of human meaning; that the
efforts of 2) the Dublin Core mark another important step forward, but that this cannot be
seen as a comprehensive solution. We suggested that the approach of 3) a small minority
in the Al community potentially undermines the vision of the W3 and is ultimately a
threat to the human condition. What we need is a semantic web, which embraces cultural
dimensions, which provides new levels of access to knowledge at the local, regional,
national as well as the international levels. The essence of science may lie in the
universality of its claims, in universals. The essence of culture lies in the unique, in
particulars, in the exceptions to the rule. We have exceptiona databases for the universal
laws of science but we have very little by way of databases for the unique and



exceptional expressions of culture. To achieve thisis one of the great challenges for the
semantic web of the future: not to replace humans, but rather to find new ways of making
visible their abiding expressions.

Maastricht 23 02 2002
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