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ABSTRACT: By means of historical-critical analysis of the evolution of metaphors for indicating the struc-
ture of knowledge, I will try to identify common themes and differences in the transition from a semantic do-

main expression of confusion or uncertainty (labyrinth, map) to a semantic domain in which metaphors ex-

press ordering systems of knowledge, or more generally of large masses of information (Semantic Web, Small World). The study of this
evolution is particularly important because it tends to highlight some conceptual networks which today are protagonists of a real scientific
revolution in the work of abstraction and application of theoties to the domain of knowledge. We will see that there are some concepts
underlying this transition, which are common to both domains and that we can identify with the concepts of space for the organisation
and linguistic-dynamic structure. The reason for this can be traced to the change in signified and often in signifier of various metaphors,
which keep the connection to the same subject, knowledge organisation, and which were initially adopted, especially during the early mod-
ern period, to highlight the impossibility of building a reference system capable of guiding a user through the complex encyclopedic ot-
der; object of these metaphors were the world map, the labyrinth, the ocean waters.
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1.0 Introduction

I will attempt to briefly examine the period—the eighteenth
century—in which the issues hindering a systematic ar-
rangement of knowledge were exactly articulated. These
problems are a matter of critical debate when the classifica-
tions have as their object abstract elements without any ma-
terial correspondence, for example in classifying poetry be-
low the imagination, and become obstacles which inevitably
arise when dealing with the question from a physical point
of view, i.e., when attempting to orient oneself in a library
or in an encyclopedia, therefore when we have to map a ter-
ritory not abstract. In the second part of this work, we will
see that the question of the space for the organisation and
retrieval of information in a library or an encyclopedia in a
digital virtual space currently provide a much more signifi-
cant arena for philosophical and pragmatic discussion than
that of the eighteenth century, in which the space of the
organisation, that of the retrieval of the information and

that of the archives was influenced not only by the material-
ity but also by philosophical paradigms ongoing at the time.
In cases where a mapping of knowledge, understood as a
corpus of information contained in volumes, was required,
the complexity of the question led the greatest encyclopae-
dists (Chambers, Diderot, and D’Alembert) to use and ana-
lyse those metaphors which expressed the inability of defin-
ing the domain and identifying such a general order, which
for convenience I will call “metaphors of disorder.”” What
these metaphors emphasise is the difficulty of conceptually
and pragmatically identifying an organisation of informa-
tion space suited both to interconnections between disci-
plines and between encyclopedia entries as well as to natural
changes in the universe of knowledge over time. In this
way, this confused space—the expression of an ineffable
order—becomes a labyrinth, a map of the wortld, the waters
of an ocean. Today we use the same metaphors, among
others, to transfer meanings technically connoted that relate
to management arrangements of the disorder. The crucial
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period on which 1 will focus for bringing to the surface a
conceptual network that may be useful in complex dialogue
between philosophy (above all epistemology and logic) and
LIS is the period of scientific and philosophical revolution
that, in the nineteenth century, has invested the entire field
of logic and geometry, especially in the fundamental con-
cept of space. I will try to pointing out some crucial steps
between the nineteenth and twentieth century, and to pro-
pose a historical and conceptual interpretation.

2.0 Space, order and disorder in the use of encyclo-
pedic metaphors in the eighteenth century

During the Age of Enlightenment, many classifications of
knowledge, understood as either encyclopedic knowledge
or as the organisation of a particular science or art, were
proposed. These classifications were summarised in sche-
matic drawings showing the conceptual provisions on the
basis of relations of an exclusively meronymic type
(Tonelli 1975). The most part of these classifications had
as domain the knowledge understood as a philosophical
abstraction, without any material correspondence, and the
dominant metaphor was that of the tree, consistent with
the Euclidean-axiomatic order. Christian Wolff (1735), for
example, based his system upon a psychological concep-
tion of knowledge: the basic organising principle is repre-
sented by chains of inclusions; thus cognitio, the root of
the tree, has been split at the beginning of diagram into
sensibilis and sensibilis-rationalis. What I aim to show is
how this application of the metaphor of the tree, under-
stood as a system in which each concept is inclusive (apart
from the last, the so-called leaves) or included (apart from
the first, the root), does not correspond to the characteris-
tics of conceptual relationships themselves, which do not
fit into an exclusively meronymic logic. But Wolff and the
other philosophers who developed these classifications did
not face the problem of having to construct a tool for ori-
enting themselves in a physical place like a library or a dic-
tionary. It is only when referring to a corpus of real knowl-
edge that the structural and design problems of these
forms of organisation emerge: when one must catalogue
the material knowledge contained in libraries or supply the
reader of an encyclopedic dictionary with a tool for man-
aging the relationship between the search for information
and the places where it is located. Yet this request, this
need for a map which outlines the vast and labyrinthine
universe of knowledge, not in the abstract but in contin-
gency, has often been expressed and nurtured by philoso-
phers, even in regard to their own libraries or those for
which they were in some way responsible (Canone 1993).
These attempts to define the general (or specific) field
of knowledge in the abstract did not influence the organi-
sation and production of dictionaries and encyclopedias,

since, rather than unitary or systematic instruments or de-
vices, they were designed by lexicographers as collections
of knowledge (Eco 1981) for which neutral alphabetical
order was therefore sufficient, until Ephraim Chambers’
Cyelopaedia and Diderot and D’Alembert’s Encyclopédie. Ac-
cording to Chambers, instead, the main value of material
encyclopedic construction lay in its organisation, or rather
in the theoretical framework undetlying the work; in the
reasoned dimension of the dictionary, as an encyclopae-
dist would put it. Less, therefore, in the wealth of the in-
formation, and more in how it is organised. For Cham-
bers, this organisation was made up of a meronymic
structure essentially identical to Francis Bacon’s arbor sci-
entiarum and of dictionary entries and links, the so-called
“cross-references,” which systematically connected the
branches of knowledge (as if they were sets of sentences
variously interlinked) making it possible to follow the
various paths of a discipline by means of the references
laid out in the classificatory tree and the relations of a
lemma respect to other entries with which it is connected.

In the author’s opinion, this composition of the Bacon-
ian pattern and cross-references was to represent, in the
eyes of the reader, the essentially linguistic and systematic
nature of knowledge (Chambers 1728). Chambers was
aware of the limits of the Baconian tree and the arbitrary
way in which the classificatory principles were chosen, and
was also aware of the difficulty, if not the impossibility, of
imposing a non-alphabetical method of searching for in-
formation. Chambers (1728, i) writes, “It seems more
natural to consider Knowledge in its proper Parts ...; than
to consider the whole Assemblage of it in its utmost
Composition: which is a thing merely artificial and imagi-
nary.” The two systems must therefore coexist, and Cham-
bers materially brought together the dictionary and ency-
clopedic organisation, to which he added, in what was a
decisive step forward in the history of knowledge organisa-
tion, the system of cross-references. In fact, in the classifi-
cation which he proposed and which emerges from his
Cyelopaedia, he pays particular attention to the connections
established by cross-references as a binding agent for the
encyclopedic system.

Nevertheless, Chambers acknowledged the main weak-
ness of the system that he himself had constructed, high-
lighting the relativity and the temporal dimension of each
criterion of classification. Using the map-territory meta-
phor, he compared the work of ordering knowledge with
that of geographers, who draw maps based upon contem-
porary discoveries which they then gradually modify in ac-
cordance with new data of vatious types. There is in the
activity of knowledge mapping, therefore, an initial ap-
proach which defines the partitions. Later, on the basis of
scientific discoveries, differing philosophical positions and
new historical research and conceptual definitions, the ini-
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tial maps are changed. Since the factors of change are con-
stant over time, it is clear that knowledge mapping proves
to be an ongoing activity (Chambers 1728). For Chambers,
therefore, unlike the principles inspiring abstract classifica-
tion discussed above, knowledge structute is not related to
being, to the relationship with transcendence or some pur-
posive principle. It is related to the complex idea which
represents the concept of knowledge itself, a linguistic-
conceptual complexity which defies objective definition
and the conceptual and relational limits of a schema and
which is based upon the subjective convictions of those
who conceive it and trace its outline. Any classification,
however motivated, always therefore contains an arbitrary
aspect and is always relative to a petiod of time.

In addition to Chambers’ work, the encyclopédistes—in
particular the two editors—inherited both his otganisation,
with the innovation of the cross-references of which they
made ample use, and the difficulties inherent in the enter-
prise of building a systematic and unified work in which
the territories of knowledge could be explored by means
of a map, i.e, a system which would make borders, nu-
ances and connections between sciences, arts and crafts,
explicit. This intent is clearly stated at the beginning of
D’Alembert’s Discours préliminaire (Diderot and D’Alembert
1751-1765, i):

The work whose first volume we are presenting to-
day has two aims. As an Encyclopedia, it is to set
forth as well as possible the order and connection
of the parts of human knowledge. As a Reasoned
Dictionary of the Sciences, Arts, and Trades, it is to
contain the general principles that form the basis of
each science and each art, liberal or mechanical, and
the most essential facts that make up the body and
substance of each.

D’Alembert and Diderot found Baconian subdivision,
modified after much discussion and controversy in the
Systéme Figuré des Connaissances Humaines, totally unsatisfac-
tory (Casini, 1970). Therefore, before the usual metaphor
of the tree as a spatial model of order and that of the
labyrinth or globe, useful for expressing the impossibility
of representing or picturing the complexity of the pre-
sumed organisation of knowledge, the metaphor used by
D’Alembert in the Discours takes as its model of order the
chain (chaine) and as an overall image that of enchain-
ment (enchainement), in other words the system of con-
nections of all the sciences and the arts (Diderot and
D’Alembert 1751-17065, Discours préliminaire, ii).

Even this point of view, however, which retains the Ba-
conian ideal of the unity of science, did not evolve into a
pragmatic-theoretical model suited to a complex vision of
knowledge and providing an efficient representation of it

for navigating the work’s system of articles. What is lack-
ing, in a sense, is that overall clarity which must lead from
facts to principles (cf. Cassirer 1932), that opening up to
epistemic activity invoked by the esprit systématique. To
provide a map for navigating the vast labyrinth, therefore,
if one does not wish to do without some sort of system-
atic and graphic organisation which expresses the connec-
tive flow of disciplines and encyclopedia entries, the only
feasible order more geometrico is that of the tree.

On the other hand, the same type of order is repre-
sented by the effort to define each science from a perspec-
tive which takes as its reference model classical (Aristote-
lian-Euclidean) axiomatic system. In fact, despite the mod-
ern tradition, which from Bacon to Locke also influenced
the organisation of Chambers’ Cyclopaedia in the meaning
of an inductivist—beginning from Novum Organum—and
sensationalist ctitique of the Aristotelian method, Euclid-
ean geometry, as an axiomatic classical construction, re-
mains the unassailable example of scientific certainty, not
only the ideal model for every science and the only way of
conceiving of spatial knowledge, but also of graphically
distributing a pragmatic organisation like that sought by
encyclopaedists, which had no typically geometric purpose.
It is no coincidence that classical axiomatic system, esprit
systématique, the deductive process, Baconian inductivism
and the experimental method alternate throughout the
concept of order expressed by Diderot in his article Erncy-
clopédie (Diderot and D’Alembert 1751-1765, vol. V, 641A):

There are first principles, general notions, given axi-
oms. These are the roots of the tree. The tree must
ramify as much as possible; it must shoot off from
the general object as from a trunk, rise first to the
latge branches or primary divisions; go on from
these master branches to smaller ones.

Here Diderot seems to demonstrate remarkable faith in
the classical axiomatic method, but once these trees have
been gathered in a single trunk, a metaphor for the unity
of science, we once again find the world map (641A), and
the overall encyclopedic order returns to being ineffable.
Therefore, a little later in his article, the search for order,
rather than proceeding from the top down (we can imag-
ine the tree removed from the metaphor set upside down),
proceeds inductively, from perceivable experience to the
science of axioms (642):

One process which must sometimes be accepted,
because it represents rather well the method of in-
vention, is to begin with individual and particular
phenomena so as to mount from there to more ex-
tensive and less specific knowledge; from there to
yet more general knowledge, until one reaches the
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science of axioms or those propositions whose sim-
plicity, universality, and obviousness renders unde-
monstrable.

This attempt too runs aground, however, in the impossibil-
ity of demonstrating the interconnections, the enchaine-
ment, of all the sciences and the arts, being also forced to
unite them in a few first principles or even one single prin-
ciple. This is the limit of D’Alembert’s chain of knowl-
edge, which suffers the same fate as the aforementioned
uniting of the individual trees of the sciences (cf.
D’Alembert 1751, Elémens des Sciences, vol. V, 491, in Di-
derot and D’Alembert 1751-1765). This type of difficulty,
which leads from the metaphor of the tree or chain—
capable of expressing the axiomatic order—to the meta-
phors of disorder or confusion—which allude to oceanic
waters, the labyrinth or the world map—is due to the pow-
erful epistemological imprint of classical axiomatics which
uniquely determine both the logical order in which a disci-
pline can be represented and the graphic and classificatory
order with which we define the schema on a sheet. This
conditioning prevents us from clarifying the connections
and methods of change inherent in any domain of knowl-
edge and hypothesising a complex structure which pro-
vides a map and an information retrieval system.

The choice of an alphabetical order which corresponds
to the chain model, though (being purely syntactic order-
ing) lacking any semantic value, therefore remains the only
possible one. We could call the inherent weakness of ency-
clopaedic order “the problem of the world map” and treat
it as a matter of a semantic space-time organisation. This
space is not metric and cannot be organised by a theory
based on a pre-established, subjective and arbitrarily ap-
plied order, conceptually external to the system. The con-
struction of an encyclopedic classification requires the use
of the esprit systématique, that is, the application of an ex-
perimental method which justifies the connections as mo-
tivated by experience, modifiable and shared between ex-
perts: “communia, propri¢; propria, communiter” (Diderot
1751, Encyclopédie, vol. V, 647A, in Diderot and D’Alembert
1751-1765); bonds, therefore, which are by definition un-
stable, or rather, are subject to a precarious balance which
allows for continuous revision, like that adopted by carto-
graphers when they detect changes in the work of survey-
ing territories. Thus, to the metaphor of the world map
used by D’Alembert in the Discours (1751, xv), Diderot
(1751, Encyclopédie, vol. V, 647A, in Diderot and D’Alembert
1751-1765) adds the image of the complexity to be charted,
the contingent world which changes under the eyes of the
observer like an immense countryside:

A universal dictionary of the sciences and arts needs
to be thought of as a vast countryside containing

mountains, plains, rocks, water, forests, animals, and
all the objects that make for the variety of a great
landscape.

Yet Chambers, D’Alembert and Diderot had devised a
system which gave shape to that vast countryside: the sys-
tem of cross-references. Moreover, unlike the Cyclopaedia,
the references from one item to another which the two
editors of the Encyclopédie created were designed with dif-
ferent semantic values. The cross-references that Diderot
(1751, Encyclopédze, vol. V, 642A-643A in Diderot and
D’Alembert 1751-1765) called de mots (of words) make
up a linguistic continuity between the diverse entries
which consists principally in using one entry to make ex-
plicit that discussed in another. This type of connection
reveals analogous relationships between both entries and
between the matters with which they deal. The cross-
references relating to things (de choses) bring to light the
links between the object, which today we would call the
entry’s theme, and those topics closely related to it, under-
stood as the entry’s theme. These links group common
notions and clarify relations between disciplines, or high-
light differences and even contradictions.

There are also de génie (of genius) cross-references
which, by linking subjects not immediately connected, al-
low the discovery of new things, thus advancing knowl-
edge. Diderot and D’Alembert were therefore aware that
the horizontal dimension, as opposed to the verticality of
the tree in the ‘systéme figure,” moved encyclopedic or-
ganisation closer to a linguistic dimension and their ideal
of knowledge as enchainement. What has been lacking is
the inclusion of this dimension in an organised space co-
herently with it. Today we can say that the Encyclopédie’s
system of cross-references is the first step towards a com-
plex representation of the architecture of knowledge
(Blanchard and Olsen 2002).

3.0 Ordering disorder: how have encyclopedic meta-
phors changed today?

In an era in which information space is managed by the
digital electronics and algebra of the networks, the values
of meaning which conveyed the metaphors of disorder
have evolved so much as to have abandoned any analogy
with disorder and to refer instead to logics of ordering.
Despite this, however, the issues that Chambers, D’Alem-
bert and Diderot brought to light regarding the complexity
of encyclopaedic order remain unresolved and are still
fundamental in opening a space for dialogue between epis-
temology and archival classificatory disciplines.

Let us briefly examine some of the factors which de-
termined the semantic change in these metaphors and
which are at the base of current attempts to manage the
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organisation of knowledge. In accordance with the point
of view proposed here, we identify four in particular: 1)
the revolution of the concept of space caused by the dis-
covery of non-Euclidean geometries and the subsequent
revolution of the classical axiomatics; 2) the birth of the
algebra of logic, brought about by George Boole, which
opened the way for the formalisation of deductive reason-
ing; 3) the development of inductive logic along the lines
of the approach theorised by Francis Bacon and perfected
by John Stuart Mill; and 4) the birth and development of
graph theory, which, with the work of Charles Peirce, be-
came the principal tool for graphically analysing concepts
and relationships. As it will not be possible to deal with
these issues in detail, it should be emphasised that the aim
of this work is to open a discussion of the concept of
“knowledge space” and the possibility of organising this
space by mapping its dynamic linguistic-conceptual aspect.
As regards those issues related to a schematic vision of
encyclopedic organisation, there were two consequences
of the revolution in the concept of space which was caused
by the discovery of non-Euclidean geometry in the nine-
teenth century and which radically changed the encyclo-
paedists’ perspective: an experimental empitical approach
in the relationship between geometry and spatial percep-
tion (Lobachevsky and Papadopoulos 2010, orig. ed.
1850), and the reduction of the classical axiomatic system
to a specific case of a general axiomatic system which no
longer favours one particular field of investigation but is
capable of referring to any structure, as maintained by
Henri Poincaré (1905, 50): “One geometry cannot be
more true than another; it can only be more convenient.”
In this sense, the classical axiomatic system’s claim to seek
axioms which are unprovable, as being true in themselves,
as first principles of all science to be later collected into
higher-order principles which define the unitary dimen-
sion of all sciences, where each concept is naturally ar-
ranged in the hierarchy of the resulting tree diagram, fails.
This ideal of more geometrico knowledge, while losing
the axiom-evidence relationship, does not collapse, as the
modern axiomatic system retains the tree structure and hi-
erarchical references derived therefrom but loses the con-
ceptual absoluteness and certainty which characterised it:
it speaks of geometries, no longer simply of geometry,
and, above all, of spaces and no longer of space. In this
sense, the hypothetical-deductive systems of modern
axiomatics offer themselves as languages able to speak of
any type of structure, with the single limit of non-
contradiction (Hilbert 1899). This situation alters the per-
spective which faced the encyclopaedists, who on the one
hand aspired, as we have seen, to propose a linguistic and
dynamic provision of knowledge, and on the other were
forced into the straitjacket of the classical axiomatic sys-
tem. From this it follows that the modern axiomatic sys-

tem may propose not only non-Euclidean more geomet-
rico structures, not necessarily linked to a metric dimen-
sion nor conceiving of space as an intuition of external
space, but is also open to other conceptions of spaces,
such as conceptual spaces, making the opening of these
spaces to logical organisation possible.

The creation of algebraic logic by George Boole
(1847), though apparently marginal, played a role which
was particularly important in the evolution of metaphors
of disorder. Here too I will avoid examining the direction
taken by this discipline, ultimately joining Cantor’s set the-
ory and the mathematical logic which would emerge from
modern axiomatics, but will consider two aspects linked to
our reflections on the problems of ordering; in Boolean
algebra, logic and mathematics are in a converse position
with respect to the modern axiomatic system. In the latter
case, mathematics adopts the methods of logic and in
some way logicises itself to the point of attempting to
seck its own foundations in logic itself. In Boolean alge-
bras the situation is reversed: Boole’s objective is to con-
struct an algebraic calculus of deductive reasoning and
thereby bring mathematical method and rigour to logic.
This fact allows Boole on the one hand to emancipate his
algebra of logic from the theory of magnitudes and on
the other to conceive of the formal system as a classifica-
tory philosophical language (Boole 1847).

Together with Cantor’s set theory (which we cannot
examine here), this type of analysis, while not directly af-
fecting the values of the meaning of the metaphors we
are examining, represented a significant step forward from
the point of view of the powerful algebraic tool it pro-
vided for building systems of connections between con-
cepts. As we know, this tradition of studies—Boolean al-
gebra and mathematical logic — leads us to the organisa-
tion and information processing of computational sys-
tems and systems of knowledge organisation which we
can construct with, for example, ontologies in information
systems based upon axiomatic theories of first-order logic
in their turn based in Description Logic (see Baader et al.
2003) and which, using graph theory, are capable of rep-
resenting their own spatial order.

We have seen how the encyclopaedists, in particular
Denis Diderot in his article Encyclopédie, considered classi-
fication from top to bottom, from the axioms or first
principles to the disciplines closer to practice and experi-
ence, and the bottom upwards, i.e. from experience to the
identification of the axioms of knowledge, following the
inductive method proposed by Francis Bacon, comple-
mentary. As we know, Bacon (2000, orig. ed. 1620) con-
structed a method of data analysis based upon elimina-
tion, opposing it to Aristotelian-scholastic induction per
enumerationem simplicem. Stuart Mill (1843) extended
the Baconian method, establishing methodological rules
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or canons which guarantee, according to his theory, an in-
ductive inference as legitimate as the deductive syllogism,
whereas in inductive inference the conclusion contains
more elements than the premise.

The aspect which interests us most is the attention to
the data and the explicit relational dimension in which
they are immersed and studied and which gradually takes
shape as an explanatory theory. According to Mill, pro-
positional relations are not between concepts, but are ini-
tially relationships between perceived phenomena (ie.,
data which traverse our states of consciousness), meaning
that there are no universal propositions in themselves but
that each represents the union of the individual observa-
tions which repeat themselves about particular aspects of
facts. Hence any law or universal classification, such as “x
belongs to Y, is nothing but a generalisation of experi-
ence, as are the axioms of mathematics and geometry.
The consideration which follows in regard to the principle
of non-contradiction, it too subject to experience and
therefore true as long as it is observed, and above all the
skepticism which invests the principle of the excluded
middle, which Mill himself often considered untrue or
unascertainable other than in a very few cases, led Mill to
a very modern conception of logic.

These tools for study, attributable to the powerful
thrust of esprit systématique which pervaded early mod-
ernity, may seem feeble in comparison with the sophistica-
tion of those available today, but they are at its foundation
and bring to light concepts and problems which remain
substantially linked to the theories. Today, this empiricist
and inductivist tradition is to be found, also as opposition
to hypothetical-deductive approaches, in the research
methodology of grounded theory (see Glaser and Strauss
1967), which, in its current developments related to tex-
tual analysis and correspondence analysis, has provided
highly efficient orientation strategies for dealing with large
masses of information. Particularly in more recent soft-
wate programs, interpretation of the results emerging
from analysis of data is closely related to the spatial repre-
sentation of the data in diagrams, and the complex proc-
ess of coding the primary data allows and indeed fosters
the dynamic mapping of the information or corpus under
examination, making use also of syntactic and semantic
linguistic categories.

As a final factor of semantic change in metaphors of
disorder, in accordance with the interpretation here pro-
posed, let us consider graph theory. The characteristics of
this theory are particularly well suited to the questions
raised by encyclopaedists. This theory allows the construc-
tion of systems of connections using hypothetical-
deductive theories (e.g, ontologies), inductive theories
(e.g., grounded theory), and is useful for examining com-
plex domains of study (e.g scale-free networks) which are

apparently distant from one another, having the ability to
facilitate the identification of isomorphisms by comparing
the results obtained by researchers.

Euler’s ingenious solution to solving a problem of spa-
tial organisation, using vertices (points) and edges (connec-
tions) as elements of space and applying to them combina-
torics (Euler 1741), during the nineteenth century has been
studied and applied by various mathematicians including
Arthur Cayley (1874), William Clifford and James Sylvester
(Grattan-Guinness 1994, 1265-1266; Houser et al. 1997) to
graphically represent and algebraically analyse the struc-
tural connections of chemical elements. It is known that
Charles Sanders Peirce frequented these mathematicians
and drew inspiration from them for his theory of existen-
tial graphs (Samway 1995). The logic of these graphs
meets the need to clarify any process of knowledge in the
space of sheets which themselves become assertions, a
form of logical-iconic language which neatly express facts
of knowledge (Peirce 19032). In this sense, they make it
possible to bring together all the inferential processes in a
survey as they are able to represent deductive and inductive
reasoning and abduction (Peirce 19006), and therefore the
ability to sort observations, test hypotheses, draw conclu-
sions and lenticularly investigate epistemic processes in the
space of logically organised sheets.

Peirce imagined the possibility of constructing a semi-
otic-linguistic theory of knowledge based upon the making
explicit of knowledge processes by graph theory. There are
three logical-linguistic stages in his theory (Peirce 1903b). It
is interesting to briefly review them, as they proceed from
the tree graph, which I discussed extensively at the begin-
ning of this work (and which Peirce used for his theory of
classification of the sciences which I will not examine
here), and show how it is potentially possible to escape the
crippling condition of the metaphors of confusion. The
first stage, the alpha theory, essentially represents the inclu-
sive/exclusive tree, and cortesponds to predicate calculus.
The beta stage, the functioning of which corresponds to
first-order logic, is much more complex and can be com-
pared more or less with a knowledge organisation language
like SKOS (Simple Knowledge Organisation System)
(W3C 2009 SKOS). The gamma stage, which Peirce was
unable to formulate completely, was to lead to the theory
of existential graphs representing actual complex linguistic
structures (Sowa 2008): formal models which can have as a
horizon, in addition to the construction of classificatory
systems and complex scientific models, the study of the
grammatical structures of natural languages; in this sense,
today it could be related to the development of second-
order logic, modal logics, fuzzy logic.

In mathematics, graph theory has experienced two
phases of accelerated development: the first thanks to an-
other mathematician just as brilliant as Euler, Paul Erdés
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(Exrd6s and Rényi 1960), who began to study so-called
‘random graphs,” i.e., non-regular graphs (systems of in-
clusions, for example, being regular) which can enable us
to study complex networks. Graphs, therefore, which can
be applied to reality, to the landscape and to the world
map. With a metaphor taken from physics, I would call
this evolution of graph theory a ‘phase transition’ which
leads away from the state of confusion of Diderot’s world
map, beginning of a journey of discovery of complex net-
work ordering logics which today show their most striking
development in the theories of small worlds and scale-free
networks (Newman et al. 2006). This journey, which be-
gan in the second half of the nineteenth century (Erdés
and Rényi 1960) and which is still in full development, has
recently produced two metaphors—small world’ and
‘scale-free networks—which express sorting logics which
are extremely powerful, above all in the transfer of mean-
ing of the objects of the metaphors which have a very
broad domain of application and bring to light a vast
number of isomorphisms in disciplines apparently wholly
distant from one another (Newman et al. 2000), from cel-
lular biology to linguistics, from the theory of social net-
works to the food chains of animal species.

The ‘small world” metaphor came into being as a meta-
phor not entirely of order nor of disorder: when Stanley
Milgram (1967) studied acquaintance chains, he could not
understand rules of regularity in the behaviour of the
connection system. Today, the problem has been solved
by means of graph theory (Watts and Strogatz 1998) con-
sidering the intervention of disorder or randomness into a
regular network. Indeed, the possibility to build random
connections lowers exponentially the grades of despair
between vertices of a connected graph. The ‘small world’
metaphor, originally used by Milgram, represents a precise
theory which we know at the base of a specific and very
broad class of graphs which allow us to understand or to
map knowledge domains as complex as, for example, the
internet, both as a network of hardware systems and as a
hypertextual system.

If we compare the metaphor ‘small wotld” with the
metaphor of the labyrinth, we immediately see the change
in spatial perception generated by the two reference ob-
jects of the metaphors. So the labyrinth concerns, even
mote than the vastness that is not defined, the disorienta-
tion and inability to navigate and this is what is transferred
from the subject of the metaphor, which is the encyclo-
pedic order or the network connections (the enchaine-
ment) between entries and disciplines. The small world
puts us in front of a concept that could be interpreted as
an oxymoron, but instead tells us that according to the
laws of graph theory, there are worlds or domains (e.g,
the system of social relations or masses of intetlinked in-
formation such as the Web) whose distances (non-metric,

but between connected vertices) can be surprisingly short
and definable. In this sense, the characteristic of ‘phase
transition’ is due to the introduction of an element of di-
sorder, the random connections, in ordered structures,
which have generated geometric-topological organisations
extraneous to the Euclidean logic.

A final factor of change in metaphors of disorder is
undoubtedly the concept of “hypertext,” which in its for-
mal aspect can put together all the factors of change of
metaphors of disorder to which I referred. Therefore let
us briefly examine how T. Nelson introduces it in Literary
Machines (1990). In trying to build a system able to contain
and manage any kind of information, Nelson focuses
upon a simple and strongly libertarian structure which
leaves the user the ability to operate and move through the
system by following autonomously established routes.
Hypertext contains nodes which must always be traceable,
which may change (though keeping track of the changes)
and, above all, which can be freely connected to one an-
other without restrictions. In a sense, hypertext is the ideal
tool which the encyclopaedists had hoped for, because it
allows the construction of a space of interlinked relation-
ships between concepts (which are represented by lem-
mas, sub-lemmas or disciplines), enabling them to be
treated in a complex way by assigning values to the rela-
tions and therefore making it possible to consider the hy-
pertext paths chosen as a sort of linguistic performance,
making the system highly flexible, dynamic and organised,
since it is necessary to keep track of all nodes, which re-
main under control at all times.

With respect to the philosophical paradigms which rep-
resented the theoretical field in which the encyclopaedists
could move, the change of perspective achieved today is
marked by a change of metaphors, which in the past,
while maintaining the organisation of knowledge as their
subject, were constructed analogously with objects which
conveyed semantic values of disorder or confusion, such
as the labyrinth or world map. In today’s technical and
everyday language, they instead refer to objects which ex-
press logics of ordeting, such as “small world” or “Se-
mantic Web.” It is a remarkable fact that we are seeing a
proliferation of metaphors which come to life in elec-
tronic space and always have as their primary reference a
strategic concept for the organisation of knowledge, from
the macroscopic metaphor expressed by the multiform
‘World Wide Web’ to metaphors expressing more techni-

EENT

cal concepts, such as “browsing/browser,” “reasonet,”

o« <«

“search engine,” “cloud computing,” “web crawling,”
“web scraping,” and so on.

Let us consider, emblematically, the metaphor of the
“Semantic Web.” The concept of “web” conveys the idea
of a non-metric space composed of nodes and connec-

tions which may be defined in its interior as positions and
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groups of positions. In this way we can map the system,
giving both a macroscopic and detailed vision, the evolu-
tion of which we can follow (and in which we can locate
information without resorting to alphabetical order). The
“semantic” attribute transmits the possibility of building a
form of knowledge organisation closer to the ideal of lin-
guistic-conceptual order which was sought, in particular,
by Chambers and Diderot. In fact, “semantic” as a pri-
mary value refers to the opportunity to construct expres-
sions in decidable logical languages (first-order logic sub-
sets) comprehensible to machines (W3C 2009 OWL). This
change, in comparison with the metaphor of the “world
map,” finds its origins in Peirce’s theory of conceptual
graphs (Sowa 2011), Boole’s algebra and modern axio-
matic theories, as well as in the inductive logic of John
Stuart Mill, considering for example the way in which the
Semantic Web or Web 2.0. are being built, i.e., beginning
with the production and network sharing of data and
metadata which are then organised by hypothesising vari-
ous types of ordering,

In a solely Euclidean conception of space, not only the
spatial order of complex realities but the electronic space
or concept itself, which is also expressed by a metaphor,
of “virtual space,” would not have been imaginable. Today
we are transferring all the information we produce into
electronic spaces and a macro-dimension we call “virtual”
(which could be a metaphor for confusion). Transferring
material knowledge, the encyclopedia and the library, to
these organised spaces is causing the research community
to combine diverse analysis techniques, such as textual
analysis, correspondence analysis, computer ontologies,
scale-free networks and others, in which linguistics, graph
theory and mathematical logic play a crucial role.

4. Conclusion

I tried to show how the concepts of space for organisa-
tion and linguistic-dynamic structure are undetlying the
conceptual domains of the metaphors of disorder and
those of the actual orderings. The underlying conceptual
network (or domain) to which they give place may repre-
sent a common ground on which to bring the logical and
epistemological reflections that have as their object the
pragmatic organisation of knowledge. This common
ground seems to be represented by a large open set of
theories and methods. Their aim is to fit to organisation
problems each time, constructing integrated patterns. Be-
yond the metaphors of order and disorder, these patterns
and their metaphors put together abductive reasoning, de-
ductive axiomatic theories and inductive procedures with-
out searching any pre-established order of concepts and
their relations.
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