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1.0 Definition times called also “hyperdocuments” (Martin 1990; Wood-

head 1991, 3)—is often referred to generically as “hyper-

A hypertext is a document (or a set of documents) com-
posed of several information units (called “nodes”), con-
nected between them by links chosen « priori by those who
produce the document itself (who select them among all
logically possible links) and @ posteriori by those who read
the hypertext, deciding for themselves to cover it by fol-
lowing each time a particular path among the many that
have been made possible by the creators or, in some cases,
even by creating new ones (Nelson 1965; Nielsen 1990;
McKnight, Dillon and Richardson 1992, 226-229; Welsch
1992, 614-616; ISO 2001, 4.3.1.1.19; Léon and Maiocchi
2002, 29-45; Landow 20006, 2-6; Alberani 2008, 147-149;
Eisenlauer 2013, 65). “The essential principle of hyper-
text” is thus “the ability to move without interruption
from one information tesource to another” (Feather and
Sturges 2003, 232) following a plurality of possible paths.
This fundamental characteristic of hypertexts—some-
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textuality” (Cicconi 1999; Oblak 2005) or, more rarely but
more specifically as “multilinearity” (Bolter 2001, 42;
Landow 2000, 1), “nonlinearity” (Aarseth 1994; Blustein
and Staveley 2001, 302) or “nonsequentiality” (Nielsen
1995, 348; Carter 2003).
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Figure 1. “Simplified view of a small hypertext structure having
six nodes and nine links” (from Nielsen 1995, 1).
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Some authors restrict the definition of hypertext only to tex-
tual documents, preferring the term “hypermedia” to refer
to multimedia hypertextual documents (Prytherch 2005,
332-333; Dong 2007, 234). Others use the term “hypertext”
to refer exclusively to multilinear documents of digital type
(Conklin 1987; Kinnell and Franklin 1992; Eisenlauer 2013,
58-59; “Hypertext” 2017) or, even (in non-specialized
sources), as a mere synonym for “digital document” (that is
to say any information resource usable with a computer, re-
gardless of its greater or lesser multilinearity). In this article,
we will rather adopt an extended interpretation of the con-
cept of hypertext, in both the digital and paper environment
and independent from the number and the nature of the
media involved. The subject of this article are hypertexts
and hypertextuality understood as a modality of organiza-
tion of knowledge, information and documents. Therefore,
we will not discuss other meanings of such terms used in
the field of semiotics and literary criticism.!

2.0 Characteristics, components and typologies
2.1 Characteristics of hypertexts

The fundamental precondition of hypertextuality is “gran-
ularity” (Zani 20006), that is the property of documents
that can be decomposed into smaller self-contained parts
still making sense and usable, such as the single entries of
an encyclopedia. Indeed, only if a document can be de-
composed into many nodes, it will be possible to connect
them in many different ways. Eisenlauer (2013, 64) prefers
to call this characteristic “fragmentation” and divides it
into intranodal and extranodal: “the former refers to the
fragmentary text arrangement within one node, while the
latter applies to the fragmentation across different nodes.”

Two other relevant components of hypertextuality, in
addition to granularity and to multilinearity, are “interac-
tivity”” and “integrability.” Interactivity (.éon and Maiocchi
2002, 79-81) or malleability is the possibility, for the reader,
to creatively modify a document in ways unforeseen by the
original author, adding nodes or links. Every hypertext is
by definition interactive, at least in the minimal sense of
allowing multiple reading paths freely chosen by the reader,
but the extent of the creative intervention allowed to the
user (which may be more or less radical) and the degree of
permanence of the changes made (which may be more or
less temporary) are variable.

Integrability (Cicconi 1999, 31-32) means indefinite ex-
tensibility, that is to say the property for which, following
the links in a hypertext by moving from a node to another,
one can reach any point, without ever arriving to any de-
finitive end (or beginning). According to the greater or
lesser level of integrability, hypertexts can be divided into
open (those from which you can “go out,” continuing your
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own path more or less long towards further hypertexts, as
happens on the World Wide Web) and closed (those from
which you cannot escape, because all links are directed to-
wards the nodes of the same hypertext) (Jakobs 2009, 356;
Eisenlauer 2013, 62-63). In this regard, Roy Rada (1991a,
22 and 68) distinguishes between “small-volume hypertext
or micro text, [i.e.,] a single document with explicit links
among its components” and “large-volume hypertext or
macrotext [that] emphasizes the links that exist among
many documents rather than within one document.” Inte-
grability and interactivity are not completely independent
of each other, since the only real possibility that a hyper-
textual system has to be always open to the outside, grow-
ing indefinitely, is to rely on the enrichment always brought
by new readers and authors.

Alast component of hypertextuality is “multimediality”
(Klement and Dostal 2015) or multimodality. This can be
a property either of individual nodes—which can be texts
in a strict sense, still or moving images, sounds or a mixture
of them—or of the structure of links between them, that
can be based on schemes, diagrams, images or other non-
textual organizations. These can make the whole structure
of a hypertext map-oriented rather than index-oriented, by
favouring spatial organization over temporal organization.
While the latter is more typical of linear texts based on an
ordered sequence, like in lists, when facing an image or a
map, the readers can freely choose to pay attention to any
of its parts, all simultaneously available to their look. For
the latter case, then, some prefer to adopt the term “hy-
permediality” (Antinucci 1993).

Hypertextuality—decomposable, as we have seen, into
multilinearity, granularity, interactivity, integrability and
multimediality (Eisenlauer 2013, 63-65)—can be consid-
ered not just as a discrete property, either possessed or not
by a document, but also as referring to a continuum mov-
ing without leaps from a minimum degree to a maximum
degree both overall and with respect to each of these chat-
acteristics (Fezzi 1994). One can find documents provided
with greater multilinearity, like encyclopedias, dictionaries,
websites or linked data stores, as well as documents with
less multilinearity, like a poem, a song or a movie. Or one
can notice that digital documents are, in general, more mal-
leable than the traditional ones, even if a card file is more
easily customizable (both with regard to its contents and
its arrangement) than any film on DVD with extremely
primitive indexes or any e-book editorially “armoured” by
a digital right management system that prevents any mod-
ification or data extraction. A unilinear document is only a
particular case of a very simple multilinear document, just
as a textual or audio document is only a particular case of
a very simple multimedial document, because from a cet-
tain point of view, all documents are hypertexts, more or
less rich and complex (Fezzi 1994).
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2.2 Rhizomes and hypotexts

Hypertexts should not be confused (like Robinson and
McGuire 2010 and Tredinnick 2013 do) with rhizomes
(Deleuze and Guattari 1976; Eco 1984, 112; Landow 2000,
58-62; Eco 2007, 59-61; Mazzocchi 2013, 368-369), which
constitute the limit case of hypertexts in which each node
is mechanically linked to all the other nodes belonging to
the same document, without selection by its author (Fin-
nemann 1999, 27), among all the logically possible links,
of only those considered to be useful, meaningful or at
least sensible. Therefore, “rhizome” is the term that can be
used to indicate those hyptertexts (though neither very
widespread nor particularly useful) so radically multilinear
as to provide links from each node to all other nodes. Sim-
ilarly, Ridi (1996) proposed the term “hypotext” (undet-
stood in a different way from Genette 1982!) to indicate
documents with little hypertextuality and, in particular,
those so little multilinear as to be configured as unilinear
documents in which each node is linked only to the previ-
ous node and to the next one, with the possible exceptions
(in non-circular documents) of the first and the last node
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Figure 2. Schematic represen-
tation of a unilinear docu-
ment (from Trebing 2000).

of the series.

2.3 Graph theory

In addition to the limit-forms of the rhizome, of the uni-
linear document and of the circular document (Bernstein
1998, 22), hypertexts can also take any other shapes and
sizes described by graph theory, that is the branch of
mathematics that deals with the abstract objects consisting
of a set of points (also called “vertices” or “nodes”) and
of the possible set of lines (also called “edges” or “arcs”)
that join them. Such a theory, applicable to many areas of
reality, including hypertexts, distinguishes between the
edges without orientation, which limit themselves to join
together two vertices without establishing any particular
order between them, and the edges (called “arrows”) that
indicate a specific direction from a vertex to another. Di-
rected graphs (or “digraphs”) are those in which at least a
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part of the edges has an orientation, while undirected
graphs are composed exclusively of edges without orien-
tation (Rosenstiehl 1979; Rigo 2016; Barabasi 2015, 42-70).

Fignre 3. An undirected graph (left) and a directed graph (right)
(from Nykamp 2010).

Two vertices linked by an edge are said “adjacent.” A con-
tinuous sequence of edges is a “path,” which is called “cy-
cle” when, if one follows it, one returns to the initial ver-
tex. The “degree” (or “valency”) of a vertex is the number
of edges that links it to others or to itself. When the verti-
ces, instead of being abstract mathematical entities, are
made of something real and with specific characteristics,
sometimes one prefers to call them “networks” instead of
graphs (Newman 2003), while other authors (Nykamp
2016) use these terms interchangeably. Among the main
types of graphs are the following (Furner, Ellis and Willett
1996; Van Steen 2010; Sowa 2016; Rigo 2016; Barabasi
2015, 42-70; Weisstein 2017):

— “simple graphs,” in which there are no “loops,” i.e.,
edges that connect a vertex to itself and increase its de-
gree of two units. Unless otherwise stated, the unquali-
fied term “graph” usually refers to a simple graph;

— “rooted graphs,” in which a specific vertex has been
identified as the “root” of the graph itself;

— “complete graphs” (under which rhizomes can be
traced back), in which any pair of vertices is linked by
at least one edge;

Fignre 4. A complete graph (from Barabasi
2015, 53).
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— “multigraphs,” in which a pair of vertices may be linked
by more than one edge (as it may occur between two
web pages, with various reciprocal links aimed at differ-
ent points of the same pages);

— “oriented graphs,” that is to say the directed graphs
whose pairs of vertices are never mutually linked by a
symmetrical pair of arrows;

T

Fignre 5. A multigraph (left) and an ori-
ented graph (right) (from Weisstein 2017).

— “trees,” that is to say the graphs in which there is a
unique path connecting any pair of vertices (and thus
there are no cycles);

— “lattices” (or “grids”), which are graphs forming regular
tilings.
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Figure 6. A tree (left) and a lattice (right) (from
Sowa 2010).

As in a hypertext, a link that goes from node 4 to node B
is a different thing from one that goes from node B to
node A, hypertexts can be described (Botafogo, Rivlin and
Shneiderman 1992; Furner, Ellis and Willett 1996; Mehler,
Dehmer and Gleim 2004) as directed graphs (or, bettet, as
directed networks, since they are concrete) whose vertices
are constituted by information units, and all the mathemat-
ical concepts, properties and formulas of graph theory can
be applied to them, including (Rosenstiehl 1979; Van Steen
2010; Rigo 2016):

— “connectivity:” each pair of vertices of a graph is said
“connected” if there exists at least one path that con-
nects them and each graph devoid of disconnected ver-
tices is said connected. In a “connected,” graph no ver-
tex is unreachable by others, unlike the world wide web,
where there are isolated pages without even a link from
other web pages addressed to them and that can, there-
fore, be represented by a “disconnected” graph. The
level of connectivity of a graph is differently definable
with respect to various parameters and therefore calcu-
lable using various formulas;
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— “density:” the more the number of the edges of a graph
approaches the maximum number of those mathemat-
ically possible given the number of vertices, the more it
can be said that the graph is “dense,” meaning that it
approaches the typical completeness of rhizomes. In-
versely, the graphs furthest from completeness are
called “sparse,” that is with few edges. The density, like
the connectivity, is defined and calculated in various
ways depending on the selected parameters and the
types of graphs.

2.4 Components of hypertexts

The relationship between graphs and the main compo-
nents of hypertexts is well summed up by this definition
by Jacob Nielsen (1990, 298):

Hypertext is non-sequential writing: a directed
graph, where each node contains some amount of
text or other information. The nodes are connected
by directed links. In most hypertext systems, a node
may have several out-going links, each of which is
then associated with some smaller part of the node
called an anchor. When users activate an anchor, they
follow the associated link to its destination node,
thus navigating the hypertext network. Users back-
track by following the links they have used in navi-
gation in the reverse direction. Landmarks are nodes
which are especially prominent in the network, for
example by being directly accessibile from many (or
all) other nodes.

2.4.1 Nodes

Hypertext nodes, also referred to as “lexia” (Landow
2006), unlike graph nodes, are not mere abstract points
with no properties, but documents (Buckland 1997; 2016),
i.e., physical entities in which signs interpretable as infor-
mation are coded (in analog or digital mode). These docu-
ments can vary from the point of view of their size (rang-
ing from a word to a novel), of their structure (ranging
from the monolithic ones to others articulated in various
levels of subunits) and of the type and number of the me-
dia involved (text, static image, moving image, audio and
all their possible combinations). Typical examples of hy-
pertext nodes are the cards of HyperCard (see 3.7 below),
the World Wide Web pages (3.8) and the entries in an en-
cyclopedia or in a dictionary. The more a certain amount
of information is decomposed into small (as long as they
are also self-explanatory) and numerous nodes, the greater
will be its granularity (see 2.1 above), which will allow the
reaggregation into a more articulate hypertext.
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2.4.2 Landmarks

In a hypertext, nodes can all have the same importance and
visibility, or there may be some particularly relevant that the
author assumes will be visited more often than others by
readers. These nodes “that the user knows very well and
which are recognized easily are called landmarks” (Neumuil-
ler 2001, 127). Typical examples are website homepages,
summaries, indexes and the title pages of both paper and
digital books, computer desktop screens and DVD menus.

2.4.3 Anchors

An “anchor” is a fragment (generally rather small and pref-
erably meaningful) of a node from which a direct link is
directed generically towards another node or, more specif-
ically, towards a particular fragment (which sometimes is
also called itself an anchor) of another node or of the
same node where the source anchor is located. If the
nodes involved ate totally or partially textual, both the
source anchor (i.e., the tail of the link) and the target an-
chor (i.e, the head of the link) can be a word or a phrase,
while if the nodes include also or only images, one of them
can perform the anchor function. In books “footnotes are
anchors which provide the necessary information to locate
linked information. And the reader has the freedom to
jump or not to the footnote. For this reason, hypertext has
sometimes been called generalized footnote” (Fluckiger 1995,
262). In the digital environment, source anchors are often
highlighted (for example with a particular color or with an
underlining) and can be “activated” with a procedure (for
example a mouse “click”) that leads the user to view the
target anchor (CERN 1992):

Anchor. An area within the content of a node which
is the source or destination of a link. The anchor
may be the whole of the node content. Typically,
clicking a mouse on an anchor area causes the link to
be followed, leaving the anchor at the opposite end
of the link displayed. Anchors tend to be highlighted
in a special way (always, or when the mouse is over
them), or represented by a special symbol. An an-
chor may, and often does, correspond to the whole
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node (also sometimes known as “span,” “region,”

“button,” or “extent”).
2.4.4 Links and paths

“Links” (also called “hypetlinks,” especially in the digital
environment) are what, in a hypertext, connects a pair of
nodes or, more exactly, a pair of anchors to each other.
“Paths” are continuous sequences of links that users fol-
low during the browsing. In non-digital hypertexts, links
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and paths often have an exclusively symbolic or conceptual
nature, in the sense that the reading of the source anchor
(often not graphically highlighted in any special way in a
paper environment) allows the user aware of the corre-
sponding language code to understand that more relevant
information is available in a “documentary location” (ei-
ther internal or external according to the document that
hosts the anchor), which can possibly be achieved by the
user thanks to his/her own autonomous movement in the
“documentary space.” For example, finding in the text of
a scientific article a pair of brackets that contain a short
string of text followed by a space and by four digits, read-
ers could (if they are sufficiently educated, experienced
and motivated) understand, in the order, that:

a) that it is a surname followed by a date;

b) by leafing through the pages of the article they will find
at the end of the book an alphabetically arranged list of
all the surnames+dates present in the text; and,

) by scrolling through that list until the desired couple
surname-+date is reached, they will find a few lines of
text that, through a standardized coding not so obvious
to understand, will provide them with the necessary in-
formation first to identify, then to locate and finally to
possibly reach (on the shelf behind them or in a library
at the other end of the world) the text on which the
author of the article wanted to attract their attention for
some reason.

The path that leads from the source anchor (sur-
name-+date) to the target node (the corresponding book
or article) is in this case long, complex and entirely based
on a series of decodings, decisions, actions and (often)
physical movements all at the users’ expense. In the digital
environment, instead, many of these decodings, decisions,
actions and (virtual) movements are automatic and imme-
diate, because the link takes the form of a series of in-
structions coded in the anchor and executed by the com-
puter when the user decides to activate it. If the scientific
article in the example were contained in an e-journal avail-
able on the World Wide Web, the surname+date anchor
(visible to the user as a coloured and undetlined text) could
be associated to an instruction written in HTML language
that, if activated by the touch of a finger on the mouse or
on the touch screen, would order the computer that the
user is using to connect through the internet to another
remote computer in which resides the document published
in that date by the author with that surname and to display
it on its screen. Therefore the digital link performs the
same functions as the paper one, but automating and flu-
idifying its passages, increasing that “ability to move with-
out interruption from one information resource to an-
other” (Feather and Sturges 2003, 232) that we have seen
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above is so central to the definition of hypertextuality, be-
cause “true hypertext should ... make users feel that they
can move freely through the information according to
their own needs. This feeling is hard to define precisely but
certainly implies short response times and low cognitive
load when navigating” (Nielsen 1990, 298).

Links can be distinguished and classified from various
points of view (DeRose 1989; Hammwoéhner and Kuhlen
1994; Signore 1995; Agosti, Crestani and Melucci 1997
Miles-Board, Carr and Hall 2002; Léon and Maiocchi
2002, 64-68):

— they can be created simultaneously with the document
that contains their source anchors or be added later by
the same author of the document or from other people,
especially in the case of a subsequent addition. Instead
of being decided and constructed one by one on the ba-
sis of a series of independent evaluations, they can some-
times be created by a software on the basis of an algo-
rithm or a criterion previously set, therefore configuring
themselves as “automated” links (Agosti and Melucci
2000);

— a particular case of automatically created links are the
“intensional’” ones, which instead of being explicitly and
permanently stored in the hypertext as the “extensional”
ones (which lead to a predetermined node) are created
each time during the navigation in the hypertext on the
basis of predefined procedures and parameters. This
method is applied, for example, within the so-called “ref-
erence linking” (see 4.4 below) to provide the users of
the bibliographic databases with always up-to-date and
valid links, leading them precisely to documents that
could have changed their location and that are available
only to those who have certain access rights;

— the link connecting two nodes can be “unidirectional”
or “bi-directional,” thus forming a couple of links con-
necting the nodes in both directions. In some cases (as
in blog “linkbacks,” also called “refbacks,” “trackbacks”
or “pingbacks”) the second link can be produced auto-
matically;

— “structural” links serve to facilitate the orientation and
the movement between the various parts of the archi-
tecture of a hypertext without reference to the specific
semantic content of the individual nodes, which instead
is at the basis of the “associative” links. The anchors
from which the main structural links start are some-
times concentrated in a specific section present in each
node of the hypertext, called the “navigation bar;”

— “implicit” (or “embedded”) links, predominantly asso-
ciative, are those that start from an anchor placed in the
central part of the node, corresponding to the actual
document, while “explicit” links, predominantly struc-
tural, are those located in peripheral areas of the node,
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before, after or alongside the actual document (Rada
1991a, 37; Bernard, Hull and Drake 2001);

— “typed” links (De Young 1990, 240-241) make explicit
(by means of a symbol, a colour or other graphic de-
vices) the relationship between the source anchor or
node and the target anchor or node (that is to say the
reason why the author of the hypertext decided to cre-
ate that link, see Bar-Ilan 2005) without having to acti-
vate the link to understand it. Differentiated typed links
can lead, for example, to the explanation of a term, to
a bibliographic reference, to the quotation of a text, to
a sound or graphic content, to the suggestion of an-
other semantically or formally similar node, to a partic-
ular section of the node itself, to the contextualization
of the node within the overall architecture of the hy-
pertext to which it belongs, etc. There is a lack of it in
Wikipedia, where, if you click on an anchor, you never
know if you will end up on a page that defines the
meaning of that word in general or on one that talks
about the object to which the page itself refers to in the
context of the specific entry from which we started;

— “weighted” links (Yazdani and Popescu-Belis 2013) are
associated to a number or a symbol representing the in-
tensity of the connection between the source anchor or
node and the target anchor or node.

2.5 Typologies of hypertexts

From the foregoing it follows that the conceptual architec-
ture of hypertexts is not opposed to such more classical
organizational typologies of documents, information and
knowledge as the unilinear list (Eco 2009), the hierarchical
classificatory tree (Eco 2007, 13-96)—which is a particular
case of graph theory trees—or the orthogonal grid typical
of databases (corresponding to graph theory lattice). Se-
quence, hierarchy and grid can be considered simpler and
more predictable types of hypertexts than an irregular and
unpredictable structure such as the World Wide Web, that
can however include inside also sites or their sections or-
ganized, just like sequences, hierarchies or grids. All the
possible ways of connection among information units can
be placed in some position within the conceptual field of
hypertextuality.

The unilinear sequence is the simplest organizational
structure to explore, but such simplicity is paid for by a low
expressive and classificatory power while, at the other ex-
treme, the high expressive and classificatory power of the
radically hypertextual architectures is paid for by a low pre-
dictability and a high risk of getting lost during navigation
(Brockmann, Horton and Brock 1989, 182-185).
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Figure 7. Sequence, grid, tree, web (from Brockmann, Horton and Brock 1989, 183).

2.6 Serendipity

In classical information retrieval, based on sequences, hi-
erarchies and grids, one reaches the documents relevant
with respect to a given purpose by means of subsequent
refinements of the search, passing progressively from the
general to the particular (or the reverse), without any sig-
nificant increase in information during the process. One
knows from the beginning what one is looking for, though
maybe not what will be found (Lucarella 1990). In the
more radical hypertexts instead (since the information is
not only contained in the nodes but also in the network,
that is, in the structure of the links), by browsing one also
discovers completely unknown information and may de-
cide to abandon the designed search to undertake another
one, according to the phenomenon of “serendipity” (Fos-
ter and Ford 2003; Merton and Barber 2004), typical of
open shelf libraries. Davies (1989, 274) noted: “According
to Horace Walpole who coined the term [in 1754], seren-
dipity has the following characteristics: first it involves un-
expected, accidental discoveries made when looking for
something else; second, it is a faculty or knack; third, these
discoveries should occur at the right time;” and Rice,
McCreadie and Chang (2001, 182): “Serendipitous find-
ings. One of the consequences of browsing in the library
and through journals is finding something of interest or
some things that are not originally sought.”

2.7 Browsing
In this article, the term “browsing” is used, consistently

with the most common use in hypertext literature, as syn-
onymous with “navigating” to indicate the process of
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shifting the user’s attention from one node to another, pro-
ceeding along a path consisting of one or more links. This
meaning is neutral with respect to the discussion between
Marcia Bates and Birger Hjorland about the predominantly
biological and behavioural (Bates 2007) or socio-cultural
(Hjorland 2011) nature of the assumptions that guide the
users during browsing.

In multilinear browsing, which is an expansion and en-
richment of the unilinear scanning of lists and shelves, it
is the search itself that creates the possibility of following
new paths, reaching unexpected but (sometimes) relevant
information content. There is less exhaustivity, but also
greater creativity as compared to classic information re-
trieval and therefore it is an ideal search technique when
one still does not know exactly what one wants to find (Lu-
carella 1990); (Milne 1994, 26):

Hypertext’s approach is to emphasize the semantic
link structure of the web of text fragments, provid-
ing effecting means to traverse the web of nodes as
well as present the contents of these nodes. Conven-
tional information retrieval systems emphasize
searching, whereas hypertext emphasizes browsing
via link traversal. Therefore, hypertext is more suited
to users that wish to “discover” information or who
have ill-defined information goals, rather than spe-
cific goal-oriented searching. Hypertext is an effec-
tive form of information retrieval, because infor-
mation gained relates by analogy to the starting in-
formation, rather than to an explicit query.

An ideal information system should allow both search
methods (the “orthogonal” one of the classic information
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retrieval and the “traversal” one of hypertextual brows-
ing), complementary to each other (Croft 1990; Lucarella
1990; Agosti and Smeaton 1996; Agosti and Melucci 2000;
Brown 2002), allowing library users, for example, to iden-
tify the most useful documents through (Ridi 2007, 139-
148):

— submitting to the system a query on the entire text of
the documents or on their metadata divided into fields
in order to extract, also thanks to the use of Boolean
operators, a subset of indexed documents that best
meets the user’s information needs and that can be fur-
ther combined with other subsets;

— scanning lists of sorted metadata (possibly nested one
inside the other to compose a classificatory hierarchy)
to explore the entire content of the system from one
end to the other, until one finds what one was looking
for;

— hypertextual browsing in the metadata and the full-text
of primary documents, performed by following single
links “from node to node” ot by activating anchors that
allow access to lists of sorted metadata to scan or that
send queries to the system.

2.8 Orientation in hypertexts

The main problem of large and complex hypertexts is the
extreme ease with which the readers can lose orientation
during the navigation, failing both to find what they are
looking for and to understand what their position is in re-
lation to the overall structure they are exploring (Water-
worth and Chignell 1989; Satterfield 1992, 1-3; Landow
2006, 144-151). Another difficulty is the cognitive over-
head necessary to decide how many and which links to fol-
low in (or to add to) each node during the reading (or the
writing) of a hypertext without losing sight of the initial
or priority goal (Conklin 1987, 38-40; Ransom, Wu and
Schmidt 1997).
Conklin (1987, 40):

To summarize, then, the problems with hypertext are:
— disorientation: the tendency to lose one’s sense of loca-
tion and direction in a nonlinear document; and
— cognitive overhead: the additional effort and concentra-
tion necessary to maintain several tasks or trails at one
time.

To avoid both these problems, many solutions have been
devised, some of which have already been mentioned in
the preceding paragraphs (typed, structural and bidirec-
tional links, navigation bars, landmarks) and others are
listed below, but the most important (and the most diffi-
cult) one is a good writing and a coherent design, aware of
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the specific hypertext rhetoric?. We, therefore, limit out-
selves to listing only some of the tools that can be useful
to orientate oneself and to reduce the cognitive overhead
within a hypertext (Nielsen 1990; Gay and Mazur 1991;
Satterfield 1992; Nielsen 1995, 247-278; Neumiiller 2001,
117-145), noting that a good part of the manuals about
“information architecture” (Rosenfeld, Morville and
Arango 2015), “web usability” (Krug 2014) and interfaces
between humans and computers (Shneiderman et al. 2017)

devote many of their pages to these tools.
2.8.1 Interfaces

Non-digital hypertexts generally do not need special de-
vices to be used, or at least they need the same tools nec-
essary to create, modify or use the non-digital documents
endowed with an extremely low level of multilinearity. On
the contrary, to be used on a computer or on another elec-
tronic device, digital hypertexts almost always need specific
applications better equipped to handle nodes, links and
multimediality than those normally used to create or use
single texts, images, videos and sounds not structured in
subunits nor connected to each other by links. These in-
terfaces for digital hypertexts were often called “browsers”
even before (Conklin 1987) the term began to indicate,
more specifically, the software for navigating the World
Wide Web. Their function is to display nodes (often using
familiar metaphors such as pages, cards, frames, etc.) and
links in a bi- or tridimensional space, translating the user’s
decision to follow a particular path into a corresponding
(but more intuitive) movement in the documentary space
(McKnight, Dillon and Richardson 1989; 1992; Woodhead
1991, 104-111; Reyes-Garcia and Bouhai 2017). Moreover,
they allow to manage the following orientation tools.

2.8.2 Backtracking

Various tools are collected under this name, which allow
users to “go back to their steps” during the navigation in a
hypertext (Nielsen 1990, 301-304; Neumdller 2001, 128-
130), most of which are implemented also in almost all
browsers that can be used to move around the World Wide
Web. The “back button” allows the user to step backwards,
that is to say to cover, in reverse, the last link followed,
returning to the previous node. The “chronology” (or
“history list”) is a list of the most recently visited nodes,
arranged in reverse chronological order (Nielsen 1995,
252-254). “Bookmarks” are nodes that are stored (and
possibly annotated and classified) by the user. They are
considered to be particularly significant, or the user plans
to return there in the future (254-257).
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2.8.3 Maps

Hypertexts maps (De Young 1990, 240-241; Neumiiller
2001, 126-127), as well as geographic ones, are simplified
symbolic representations of a viable space that help users
to locate their position in that space and to decide in which
direction to move to reach the chosen destination. They
are also called “overviews” (Nielsen 1995, 258-272); they
can assume both a visual and a textual form, and they can
privilege, by highlighting them, different information con-
tents, so there can be more maps for the same hypertext.
Maps can be global, if they represent the entire hypertext
to which they refer, or partial (i.e., local), and especially in
the latter case they can sometimes also be contextual, that
is to say they can present to the user the nodes surrounding
the one where he/she is as if they were depicted by his/her
point of view. Tables of contents of books, which list the
chapters in the same order in which they actually follow
one another, can be considered as global textual maps,
while the internet addresses (URLs), with their structure
reflecting that of site directories, can be considered as local
textual maps. Local maps can also take the form of repre-
sentations of the path that the user has traced up to that
moment, with the crossed nodes that can be reached di-
rectly from the map itself.

2.8.4 Indexes

When the informative contents of the nodes are repre-
sented by metadata that are not arranged in the same order
as the nodes, but in a different one (for example alphabet-
ical or classified), which facilitates the research, then it is
usually preferred to encode them in textual form, and we
talk about “indexes” instead of maps or tables of contents.
Classical examples are the subject indexes and the author
indexes of books. Sometimes, especially in the digital en-
vironment, indexes, rather than appearing as simple lists,
take the form of hierarchical trees or other articulated
structures.

2.8.5 Breadcrumbs

Breadcrumbs “provide a visual indicator that a particular
node has been visited, anchor has been activated, or link
has been traversed .... Eventually, breadcrumbs accumu-
late to the point where they are marking most places; at
this point their utility is minimal” (Keep, McLaughing and
Parmar 2000) and so it would be good that the user could
decide after how long they should disappear. Breadcrumbs
and chronologies are sometimes associated with
“timestamps” (Nielsen 1990, 302-303), which indicate the
date and the time of the last visit or activation. In addition,
breadcrumbs can be integrated with maps, appearing as

[@)er |

“footprints” (Nielsen 1990, 303-304), which indicate on
the maps, more or less permanently, the paths that have
been followed.

2.8.6 Guided tours

The author of a particularly large and complex hypertext
can decide to offer visitors, as an alternative to free brows-
ing, one or more established paths that allow them to get
a quick general idea of the whole document or to examine
closely a particular theme or aspect, reducing the risks of
being lost or neglecting the most important contents
(Neumiiller 2001, 124-125).

2.8.6 Social navigation

This denomination collects various methods (Neumiiller
2001, 133-134) that use, in order to help users in choosing
the direction to take, tips, comments or behaviours of
other users or of professionals involved to help them, such
as reference librarians. These suggestions can be explicit
and “signed” (like an email from a friend who tells me the
URL of a web page that he/she knows I might be intet-
ested in) or implicit and anonymous, like—in an online
bookshop—the links that lead towards other books pur-
chased by many other users who have bought the book I'm

viewing,
2.8.7 Navigation by query

In many digital hypertexts it is possible to make a query
that, sometimes also using Boolean operators, retrieves all
the nodes (and/or all metadata associated with them) that
contain one or more textual strings (Neumiiller 2001, 134-
137). The results of the query are proposed to the user
sorted by specific metadata (such as the surnames of the
authors of the books included in a library catalogue) or by
a complex, vatiable—and often secret—algorithm based
on many factors that tries to get a “relevance ranking” (like
the one of Google and of similar “search engines”) (see
4.3 below). An additional form of presenting the results
that is being spread recently subdivides them automatically
into clusters according to a seties of pre-defined facets.

2.8.8 Go home anchors

When orientation is completely lost or when a new search
is desired, it is very useful to have, in each node, an anchor
that brings us home. However, the concept of home is not
unique, so this anchor could activate a direct link to the
main page of the hypertext that we are visiting (as in the
navigation bars of the websites or in the DVD menus) or
to an external node, which is our starting point for the ex-
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ploration of any hypertext (as it happens by activating the
“home” button of a web browser).

3.0 History
3.1 The word

Roy Rada (1991b, 659) relates the term “hypertext” to “hy-
perbolic space,” an expression coined at the beginning of
the eighteenth century and popularized by German math-
ematician Felix Klein at the end of the nineteenth century
to describe a geometry with many dimensions. According
to Rada (1991b, 659) “Ted Nelson coined the term hyper-
text in 1967 because he believed that text systems should
reflect the hyperspace of concepts implicit in the text.” As
a matter of fact, both the term “hypertext” and “hyperme-
dia” (and the less fortunate “hyperfilm”) were already in
the paper (Nelson 1965) presented by Theodor Holm Nel-
son (see 3.5 below) at a conference held in Cleveland be-
tween 24 and 26 August 1965 and were probably con-
ceived by Nelson himself in 1963 (2001); (1965, 96):

Let me introduce the word “hypertext” to mean a
body of written or pictorial material interconnected
in such a complex way that it could not conveniently
be presented or represented on paper. It may contain
summaries, or maps of its contents and their inter-
relations; it may contain annotations, additions and
footnotes from scholars who have examined it. Let
me suggest that such an object and system, properly
designed and administered, could have great poten-
tial for education, increasing the student’s range of
choices, his sense of freedom, his motivation and his
intellectual grasp. Such a system could grow indefi-
nitely, gradually including more and more of the
world’s written knowledge.

In any case, it is clear that both Nelson and Genette—who,
as mentioned in endnote 1, reinvented the term in 1982
attributing a different meaning to it, probably without
knowing of Nelson’s sense (Laufer and Meyriat 1993,
315)—have used the pre-existing prefix “hyper-”” both
English and French (coming from the Greek vmép- that

2«

means “over,” “above” or “beyond,” cognate with the
Latin super- and the Proto-Germanic wber-), to indicate

something that enriches or enhances a normal text.

3.2 Prehistory

Like many other natural and cultural phenomena, hyper-
texts existed long before someone defined the concept and

gave them a name. Cross-references, indexes, notes and
bibliographical citations in encyclopedic, juridical and sci-
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entific texts were already substantially hypertextual even in
the centuries before 1965 (Finnemann 1999, 22-23; Row-
berry 2015). According to Fluckiger (1995, 262):

In practice, very few printed documents are designed
for linear reading. Novels are a notable exception.
Encyclopedias, dictionaries, reference manuals, mag-
azines, newspaper and even the present text, are con-
ceptually hypertext documents. They need not to be
read sequentially. Most of the links may be followed
locally as they point to other parts of the book. But
others, like bibliographic references, point to exter-

nal information.
Neumiiller (2001, 62-63) noted:

The compilation of Jewish Oral Law with its rabbin-
ical commentaries (Talmud originally means “learn-
ing”), Indian epics and Greek mythology have often
been named as the first hypertextual constructions
[...] The standard printed Talmud page (spanning
many centuries of Jewish religious scholarship) con-
sists of the core texts, commentaries by various au-
thors (most important Rashi’s Commentary), naviga-
tional aids (such as page number, tractate name,
chapter number, chapter name) and glosses. Most of
these glosses are emendations to the text, while oth-
ers contain useful (or cryptic) cross-references. Of-
ten these comments were copied from the handwrit-
ten annotations that the authors inscribed in the
margins of their personal copies of the Talmud.

3.3 Memex

Even if W. Boyd Rayward (1994) found many aspects of
hypertextuality in the theories and the achievements of the
pioneer of documentation and information science (as
well as co-creator of Universal Decimal Classification)
Paul Otlet (1868-1944), all histories of modern (i.c., digital)
hypertext begin with the Memex of Vannevar Bush (1890-
1974), although it has never been made real nor did it en-
visage the use of either digital documents or computers
(Nyce and Kahn 1991; Nielsen 1995, 33-36; Castellucci
2009, 99-120; Barnet 2013, 11-35).

Bush was an American engineer and director of the Of-
fice for Scientific Research and Development (an agency
of the United States federal government active from 1941
to 1947 to coordinate scientific research for military pur-
poses during World War II) who, right towards the end of
the conflict, in the summer of 1945, published an article
(Bush 1945) that is probably still the single most cited doc-
ument in hypertext literature. In it, Bush assumed the im-
minent buildability of a kind of well-equipped desk, called
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MEMEX in the form of a desk would instantly bring files and material on any subject
to the operator’s fingertips. Slanting translucent viewing screens magnify supermicro-
film filed by code numbers. At lefe is a mechanism which automarically photographs
longhand notes, pictures and letters, then files them in the desk for future reference.

Figure 8. Memex (from Bush 1945, Life version, 123).

Memex (from “memory extender”), in which every scien-
tist could store (on microfilms, by photographing them),
annotate, connect, retrieve and read (by projecting them
on small screens) all documents considered useful for
his/her research.

The technology prefigured by Memex appeared futur-
istic at that time, but it turned out little far-sighted in reality,
given the rapid development of digital computers that was
beginning in those years. However, what turned out to be
particulatly significant with regard to the future develop-
ment of hypertextuality was the principle proposed by
Bush to connect together the information contents in-
cluded in the archived documents.

Apart from the conventional form of indexing, Bush
proposed “associative indexing, the basic idea of which is
a provision whereby any item may be caused at will to se-
lect immediately and automatically another. This is the es-
sential feature of Memex. The process of tying two items
together is the important thing” Associative indexing
would help to overcome our ineptitude in getting at a cer-
tain record that (Neumiller 2001, 64-65, quoting Bush
1945): “is largely caused by the artificiality of systems of

indexing. When data of any sort ate placed in storage, they
are filed alphabetically or numerically, and information is
found (when it is) by tracing it down from subclass to sub-
class .... The human mind does not work that way. It op-
erates by association.”

3.4 NLS

For about fifteen years after the article by Bush (1945),
while computers evolved from the 1945 ENIAC (in just
one specimen) to the 1951 Ferranti Mark 1 (the first one
available commercially, of which some tens specimens
were sold) and the 1962 Atlas (one of the first “supercom-
puters,” as they were called at that time), there was no sig-
nificant development either in the theory or in the realiza-
tion of hypertexts, because computers at that time were so
huge and expensive that it was not conceivable to use them
for functions other than pure calculation (Nielsen 1995,
36). In the eatly 1960s, however, two figures important to
information science at least as much as Vannevar Bush
(from whom they both declared to be strongly influenced)
began to be interested in hypertexts (which no one named
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this way yet), more or less simultancously but inde-
pendently: Doug Engelbart and Ted Nelson.

Douglas Carl Engelbart (1925-2013), best known as
Doug Engelbart, was the American engineer who “more
of less invented half the concepts of modern computing”
(Nielsen 1995, 37), including the mouse, word processing,
videoconferences and graphical user interfaces later made
famous by Macintosh and Windows. Much of these con-
cepts were developed before (1959-1960) for the US Air
Force and later at the Stanford Research Institute and
reached the stage of concrete pioneering achievements
that were presented to the public in San Francisco on 9
December 1968 during what was later called “the mother
of all demos” (Doug Engelbart Institute 2017), including
one of the earliest connections between remote comput-
ers. The project of “augmenting human intellect,” illus-
trated for the first time by Engelbart (1962), included a
system (already present in the 1968 presentation) for the
collaborative management of textual documents called
NLS (oN-Line System), which had various hypertextual
characteristics, among which the ability to create cross-ref-
erences between documents created or archived by differ-
ent users (Lana 2004, 114-135; Barnet 2013, 37-64); (Ellis
1991, 7):

The database structure of NLS was primarily hierar-
chical but with facilities for creating non-hierarchical
links. Many of the features of later hypertext sys-
tems can be found in NLS including a database of
non-linear text, “view” filters to suppress detail and
selected information for display, and “views” to
structure the information displayed.

Despite these very innovative results, in 1977 the US gov-
ernment suspended funding to Engelbart, who continued
his studies in the field thanks to investments by private com-
panies, while “several people from Engelbart’s staff went to
Xerox PARC and helped invent many of the second half of
the concepts of modern computing” (Nielsen 1995, 37).

3.5 Xanadu

Theodor Holm Nelson (1937-), better known as Ted Nel-
son, a son of the well-known American film director Ralph
Nelson and of the Broadway and Hollywood actress Ce-
leste Holm, graduated in philosophy in 1959, got a master’s
degree in sociology in 1963 and started in 1960 (Castellucci
2009, 51-78; Barnet 2013, 65-89; Dechow and Struppa
2015) to design a hypertextual system named in 1967
Xanadu (after the name of the first capital of Yuan dyn-
asty’s Chinese empire in the poem Kwblai Khan by Samuel
Taylor Coleridge, published in 1816) that was never fully
realized, although it was a fundamental source of inspira-
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tion for the World Wide Web, as its own inventor Tim
Berners-Lee (1989; 1999) acknowledged. As seen above at
3.1, it was during this project, at which Nelson continued
to work—the OpenXanadu prototype was released in
2014 (Hern 2014)—that he coined the terms “hypertext”
and “hypermedia.”

In the intentions of its creator, Xanadu should be a
software that runs on a myriad of computers connected in
a planetary network and that completely replaces any other
kind of storage (even at home). Absolutely all documents
(Nelson is also the inventor of the term “docuverse,” i.e.,
document universe), even the most ephemeral and per-
sonal one, would reside on Xanadu, protected from the
gazes of others until the author decides to make them pub-
lic, that is to say available on the entire network. From any
document one could reach, through one or more passages,
any other document, by following any kind of association.
Creation and editing of documents would take place di-
rectly on the system, which would save every subsequent
version of each document and would permit to cite any
other document present in the network by simply opening
a hypertextual window on it (Nelson 1990; Nielsen 1995;
37-39; Lana 2004, 139-158). “The system has no concept
of deletion: once something is published, it is for the entire
wortld to see forever. As links are created by users, the orig-
inal document remains the same except for the fact that a
newer version is created which would have references to
the original version(s)” (Neumiller 2001, 66). Xanadu
would, therefore, replace every word processor and every
kind of publication, drawing together even more closely
the very concepts of reading and writing,

Today, this description does not impress us very much,
because it is not too different from the one of the World
Wide Web that we use every day, but if we try to imagine
reading it in the 1960s, in a world still without the internet
and personal computers, we understand why Nelson has
often been called a “visionary.”” After all, he himself was
aware of the radicality, not only technological, of the pro-
ject and of how it would reshape the entire world of in-
formation and communication (1990, 0/12):

What will happen to existing institutions is by no
mean clear: libraries, the schools, publishers, adver-
tising, broadcast networks, government, may all try
to fight these developments; which could impede
progress for a while, but not indefinitely. Or they
may recognize in them the new shape of their proper
work.

However, it may be useful to recall some of the main dif-
ferences between Xanadu and WWW, often reported by
Nelson himself, who summarized his criticisms thus:
“ever-breaking links, links going outward only, quotes you
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can't follow to their origins, no version management, no
rights management” (Nelson 1999).

— WWW links are generally unidirectional and exten-
sional, so they usually do not update automatically and
do not allow to go back on one’s steps nor to verify
from which pages start the links directed to the page
that is being viewed. Exceptions may occur only if the
manager of the linked page reciprocates with an inverse
link or if additional independent software is activated.
On the contrary, Xanadu links are always bidirectional
and automatically updated.

— WWW pages often disappear into nothing, or, when
updated, they make their previous contents disappear,
overwritten by the new ones. Each different version of
each Xanadu document is instead preserved and kept
accessible forever.

— In the WWW, there are numerous duplications of the
same pages and of their informational contents, which
make it difficult to distinguish the versions and to iden-
tify their chronology and relationships. On the contrary,
in Xanadu, thanks to the “transclusion” method (an-
other term coined by Nelson), information units are
never duplicated, but they are displayed or included
wherever they are useful but without compromising the
uniqueness and priority of the original source.

— In the WWW, the management of the right to access
(for free or for a fee) to the informative contents is han-
dled autonomously and independently by the respective
managers with many different methods and criteria. On
the contrary, in Xanadu, to read or to quote a document
one must pay a minimum amount directly to the holder
of the corresponding copyright, through a unified sys-
tem.

3.6 The first generation of hypertext systems

While NLS and Xanadu remained at prototype or project
level, the primacy of being the first software, actually mar-
keted, for the creation and management of hypertexts be-
longs to HES (Hypertext Editing System), developed be-
tween 1967 and 1969 at Brown University by the American
professor of computer science, born in the Netherlands,
Andries van Dam (1937-) together with Ted Nelson. HES
was funded by IBM, ran on an IBM 360/50 mainframe
and was used, among others, by NASA to manage the
documentation of Apollo project and by the editorial
staffs of The New York Times and Time/Life (Nielsen 1995,
40; Barnet 2010). At Brown University, van Dam (this time
without Nelson and after knowing Engelbart’s work) also
developed, since 1968, another software running on IBM
mainframes: FRESS (File Retrieval and Editing System),
networked and multi-user (while HES was single-user),
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Figure 9. The HES console at Brown University (original 1969
photo by Greg Lloyd, from Barnet 2010).

which was the first softwate to have an “undo” feature, the
first text editor with no restrictions on text length, and the
first hypertext system actually working that allowed bidi-
rectional links and that provided maps to help orientation
(Nielsen 1995, 40; Barnet 2010; 2013, 91-114).

After the exploits, in the 1960s, of precursors Engel-
bart, Nelson and van Dam, almost nothing significant hap-
pened in terms of hypertexts during the 1970s (Berk and
Devlin 1991). Between 1970 and 1979, the LISA (Library
and Information Science Abstracts) bibliographic data-
base, queried in March 2017, recorded only one document
(Schuegraf 1976) with the hyper* stem in the title, however
not relevant as being related to “hyperbolic term distribu-
tion” in information retrieval.> Among the first generation
software of that time, that is exclusively textual and man-
aged on mainframe computers (Halasz 1988), we can men-
tion at least ZOG (a pseudo-acronym with no special
meaning), developed between 1972 and 1977 at Carnegie
Mellon University, which was the first to adopt the “card”
model later popularized by HyperCard (Nielsen 1995, 44).

3.7 The second generation of hypertext systems

The turning point for the fortune of digital hypertexts is
1983, not casually coinciding with the advent of personal
computers (Ceruzzi 2012; “History” 2017), which had al-
ready appeared on the market in 1977 with the Apple 11,
the Commodore PET 2001 and the Tandy TRS-80 but
which only at the beginning of the next decade began to
spread massively with IBM’s PC (1981), the Commodore
64 (1982), Sinclair’s ZX Spectrum (1982) and Apple’s Mac-
intosh (1984). In the mid-1980s, the first hypertextual sys-
tems of second generation were created for the new home,
school and small business market: they were multimedia,
equipped with user friendly interfaces and usable on PCs
and on Sun workstations (Halasz 1988), of which we list


https://doi.org/10.5771/0943-7444-2018-5-393
https://www.nomos-elibrary.de/agb

406

Knowl. Org. 45(2018)No.5
R. Ridi. Hypertext

here only the most important ones, in chronological order
of availability (Nielsen 1995, 44-62; Neumdiller 2001, 67-71).

1983: KMS (Knowledge Management System), a direct
descendant of ZOG, which ran on Unix workstations,
allowed the user to view only two nodes (called
“frames”) at a time and provided a “home frame” di-
rectly accessible from all other frames.

1983: Hyperties, developed by Ben Shneiderman at the
University of Maryland, running on various types of
personal computers and providing anchors that could
be activated either by clicking on them with a mouse or
by using the arrow keys of the keyboard and that, be-
fore leading the user towards the target node, displayed
a brief description of it within the source node.

1984: Guide, the first hypertext system available for
Unix (from 1984), for Macintosh (from 1986), and for
Windows (from 1987), originally designed by Peter
Brown at the University of Kent, equipped with four
different types of links.

1985: NoteCards (Halasz 1988; Ellis 1991), designed at
Xerox PARC, particularly cited in the literature, because
it has been well documented since the first stages of the
project, running on Xerox and Sun computers, and
whose nodes (called “notecards”) were rectangles of
changeable sizes.

1985: Intermedia, developed at Brown University,
which first allowed links to be directed not only towards
entire nodes but also towards target anchors contained
therein and which provided two types of maps for ori-
entation: the “web view” produced by the system and
the simplified maps created by users. Despite its excel-
lent characteristics, Intermedia had little success and

" & File Edit Go Tools

Objects

was abandoned in 1991, because it ran on the uncom-
mon Unix version of Macintosh.

1987: Storyspace (Barnet 2013, 115-136), the first soft-
ware specifically developed for creating and reading hy-
pertext fiction, designed by Jay David Bolter and Mi-
chael Joyce and available for Macintosh and Windows
(see 5.1 below).

1987: HyperCard (Ellis 1991; Kinnell and Franklin
1992; Lasar 2012; LEM Staff 2014), designed by Bill
Atkinson for Apple, which was probably the most
widely used hypertextual software before the WWW,
also thanks to its extremely powerful and intuitive pro-
gramming language (HyperTalk) and because it was dis-
tributed free of charge with every Macintosh sold be-
tween 1987 and 1992 (and then commercialized, also
for Windows, until 2004).

According to Nielsen (1995, 58-59):

HyperCard is strongly based on the card metaphor. It
is a frame-based system like KMS but mostly based
on a much smaller frame size. Most HyperCard stacks
are restricted to the size of the original small Macin-
tosh screen even if the user has a larger screen. This
is to make sure that all HyperCard designs will run on
all Macintosh machines, thereby ensuring a reasonably
wide distribution for Hypercard products. [...] The
basic node object in HyperCard is the card, and a col-
lection of cards is called a stack. The main hypertext
support is the ability to construct rectangular buttons
on the screen and associate a HyperTalk program with
them. This program will often just contain a single line
of code written by the user in the form of a go 7o state-
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Figure 10. A HyperCard card (from LEM Staff 2014).
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ment to achieve a hypertext jump. Buttons are nor-
mally activated when the user clicks on them, but one
of the flexible aspects of HyperCard is that it allows
actions to be taken also in the case of other events,
such as when the cursor enters the rectangular region,
or even when a specified time period has passed with-
out any user activity.

In November 1987, furthermore, the first international
conference on hypertexts took place, organized by ACM
(Association for Computing Machinery) at the University
of North Carolina (DeAndrade and Simpson 1989). Be-
tween 1980 and 1989, the LISA database, queried in March
2017, recorded 102 documents with the stem hyper* in the
title, all concentrated between July 1987 and December
1989, including the extensive, thorough and still much
cited introduction written by Jeff Conklin (1987) for the
journal Computer of IEEE (Institute of Electrical and Elec-
tronics Engineers).* The term “hypertext” was added to
the descriptors of the bibliographic databases LISA in
September 1988 and Library Literature in June 1989 (Laufer
and Meyriat 1993). In the spring of 1989, the first issue of
the first international academic journal entirely dedicated
to the topic was published: Hypermedia, becoming in 1995
The New Review of Hypermedia and Multimedia (Nielsen 1995,
62-66; Cunliffe and Tudhope 2010).

At the end of the 1980s, therefore, the concept, the
term and the technology of hypertext were extremely pop-
ular and “fashionable” between both producers and users
of computer products. There is, therefore, nothing sur-
prising if a thirty-year-old physician in charge of designing
a system to keep in order the documentation of the re-
search institute for which he worked looked for inspiration
for his project in this field, ending up with the wider, most
used and most influential hypertextual system of all times.

3.8 World Wide Web

Tim Berners-Lee (1955-), born in London and son of two
British mathematicians who met while working at the Fer-
ranti Mark 1 computer (3.4 above), received a first-class
bachelor of arts degree in physics at Oxford in 1976. After
working as an engineer, he spent half a year in 1980 as an
independent software consultant at CERN (European Or-
ganization for Nuclear Research) in Geneva, where he de-
veloped a card-based hypertext system called Enquire,
with which he created a database of people and software
applications that, however, was never used. Berners-Lee
returned to CERN in 1984 with a fellowship (and, from
1987, as a staff member) to work on distributed real-time
systems for scientific data acquisition and system control,
re-elaborating Enquitre to try to make it compatible with
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the internet and with a plurality of databases and applica-
tions. The result was the incredibly fast timeline of the
early years of the World Wide Web (Berners-Lee 1989;
1999; 2013; Gillies and Cailliau 2000; Connolly 2000; Cas-
tellucci 2009; Ryan 2010).

1989: In March TBL (Tim Berners-Lee) submitted to
the management of CERN a proposal (Berners-Lee
1989) for the creation of a hypertextual system for
managing internal documentation, of which no name
was provided (not even the provisional one of the time,
which was Mesh). Among the titles of the paragraphs,
there are some worthy of note: “Losing information at
CERN;,” “Linked information systems,” “The problem
with trees,” “The problem with keywords” and “A so-
lution: hypertext.” The term “hypertext” is attributed to
Nelson, who would downright have “coined [it] in the
1950s.”

1990: In May TBL resubmitted his proposal, which had
not yet been answered. In September, TBL was licensed
to buy a NeXT computer to work on the project, which,
however, was not formally approved yet and was refor-
mulated in November (Berners-Lee and Cailliau 1990)
more operationally with Robert Cailliau, calling it for
the first time WorldWideWeb (at that time without
spaces). In November, TBL created the first web server
(nxoc0l.cern.ch) on its NeXT and put the first web
page on it, which could be viewed only by the two
NeXT of CERN (including that of Cailliau) provided
with the first web browser (graphical) created by him-
self, also called WorldWideWeb (but subsequently re-
named Nexus to avoid confusion), and equipped with
editing functions, thus being able to create, modify and
display web pages. In December, student Nicola Pellow,
enrolled in the project, finished developing a second
browser (textual), running on various operating systems
different from the one of NeXT, thanks to which, con-
necting via telnet to CERN, the first web page had been
potentially viewable since 20 December, from comput-
ers around the world connected to the internet.

1991: In May, a web server was activated on the central
CERN machines (info.cern.ch). During the same year,
other web servers were activated in some FEuropean
physics research centers, and TBL started updating a
subject index of web servers that would later become
The WWW Virtual Library, that is to say the oldest
WWW catalogue, still active today. On 6 August (a day
that is often erroneously considered to be the date of
the public availability of the first web server), TBL
posted a short summary of the WWW project on the
alt hypertext newsgroup, making it known to the inter-
net users community. In October, the first mailing lists
dedicated to WWW were created. In December, TBL
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and Cailliau held the first presentation of WWW out-
side CERN (in San Antonio, Texas, during the Hyper-
text'91 conference), and the first web server outside Eu-
rope (at Stanford University, California) was activated.
By the end of the year, there were around a dozen web
servers in the world.

1992: Other browsers were developed inside and out-
side CERN, including Lynx (textual and still in use), Vi-
olaWWW (graphical, for X Window) and Samba
(graphical, the first for Macintosh). By the end of the
year, there were around thirty web servers in the world.
1993: In April, CERN declared that it would give up any
royalty from anyone who wanted to create servers,
browsers or any other application for WWW; thus en-
couraging the spread of it just two months after the an-
nouncement, by the University of Minnesota, that the
free implementation of servers of the competing Go-
pher system (more rigid and less multimedia) would no
longer be possible. In June, the first browser for Win-
dows (Cello) and the first web robot (Wanderer, used to
measure the size of the WWW) were available. Between
June and November, Marc Andreessen gradually re-
leased for free download from the site of NCSA (Na-
tional Centre for Supercomputing Applications) at the
University of Illinois various versions of the first
graphical browser available for many platforms that in-
tegrated text and images in a single window (the highly
successful Mosaic, whose name was initially even used
by neophytes as synonymous with WIWW). In Decem-
ber, important newspapers (The Economist, The Guardian,
The New York Times) published articles on WWW and
Mosaic and the first web search engine (JumpStation)
was created. By the end of the year, there were around
six hundred web servers in the world.

1994: In March, Marc Andreessen left NCSA and
founded a company that in December began selling the
direct heir of Mosaic: Netscape (that would remain the
most widely used browser until it was overtaken by Mi-
crosoft Internet Explorer, in turn derived from Mosaic,
in 1998). In May, the first International WWW Conference
was held at CERN. In July, the T7ze magazine devoted
its cover to the internet, to a large extent due to the ex-
plosive success of the WWW. In September, TBL left
CERN and the following month he founded the W3C
(World Wide Web Consortium) at MIT (Massachusetts
Institute of Technology). By the end of the year, there
wete about 2,500 web servers in the wotld, which would
become about 23,500 in mid-1995, over 200,000 in mid-
1996 (Margolis and Resnick 2000, 42) and more than
six million in February 2017 (Netcraft 2017).

Ironically, while Xanadu aspired to be the universal hyper-
text that would include all the documents in the world alt-
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hough it never even approached that objective (because it
was designed in a time when the necessary technological
preconditions were still lacking), the WWW, born with
much smaller ambitions,> became in fact, in a few years,
the main environment used by humankind to exchange in-
formation and spread documents, comparable to printed
paper for impact and dissemination. Among the causes of
the success of the WWW] besides the fact that many of
the organizations involved in the early stages of the project
were at least partially publicly funded (and this allowed to
make its results available free of charge), one should re-
member the compatibility with all types of software and
format, as well as the choice to renounce more sophisti-
cated but less universal functions.

(Nielsen 1995, 65):

The most important differences (between Xanadu
and WWW) are the open systems nature of the
WWW and its ability to be backwards compatible
with legacy data. The WWW designers compromised
and designed their system to work with the internet
through open standards with capabilities matching
the kind of data that was available on the net at the
time of the launch. These compromises ensured the
success of the WWW but also hampered its ability to
provide all the features one would ideally want in a
hypertext system.

(Berners-Lee 1989):

An important part of this, discussed below, is the in-
tegration of a hypertext system with existing data, so
as to provide a universal system, and to achieve crit-
ical usefulness at an eatly stage.

The priority always assigned by Berners-Lee to the concepts
of openness, universality and inclusiveness is also witnessed
by the fact that, rather than inventing yet another new infor-
mation management system, he succeeded (somewhat like
Johannes Gutenberg more than five centuries before) in cre-
ating dialogue with other numerous ideas and inventions al-
ready separately available, integrating them in view of a
common purpose: computers, the internet, markup lan-
guages, the client/server architecture, open standards, the
concept of hypertext (not in its closed version of Enquire
but in the open one of Xanadu) and the many ideas for the
concrete development of digital hypertexts seen in the pre-
vious paragraphs. After all, Berners-Lee himself admitted it
on several occasions (Berners-Lee 1999, 6): “I happened to
come along with time, and the right interest and inclination,
after hypertext and the Internet had come of age. The task
left to me was to marry them together.”
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Aspects of universality are present in all the constituent
elements of the WWW (Salarelli 1997; W3C 2004) and
contribute to making it the most open (see 2.1 above) of
all the hypertext systems ever made, which can be summa-
rized like this:

Berners-Lee essentially created a system to give every
page on a computer a standard address. This standard ad-
dress is called the universal resource locator and is better
known by its acronym URL. Each page is accessible via the
hypertext transfer protocol (HTTP), and the page is for-
matted with the hypertext markup language (HTML).
Each page is visible using a web browser (Kale 2016, 57).

More in detail, the main components of the WWW are
as follows.

3.8.1 Servers and clients

Even before the invention of the WWW; the internet was
organized with an architecture called “client/server” in
which a certain number of more powerful computers
(called “hosts”), constantly on, host some programmes
called “servers,” which provide data or other functionali-
ties that can be used remotely using some programmes
called “clients” running on other computers, typically less
powerful and less expensive but much more numerous,
that are turned on and off depending on the needs of their
users. In everyday language, the computers that host server
type software are called “servers” and the computers in
which client type software are running are called “clients.”
The HTTP (hypertext transfer protocol) is the protocol
(i.e., the set of rules) used by web servers (where the web
pages are stored) and by web clients (i.e., by browsers) to
dialogue with each other.

3.8.2 Pages and browsets

WWW nodes consist mainly of files (called “pages”) with
html or .htm extensions written or converted to HTML
(hypertext markup language) (W3C 2016a), which is a
markup language derived from SGML (standard general-
ized markup language), an international standard devel-
oped between the 1960s and the 1980s (Goldfarb 2008) to
allow the separation and distinction, in digital texts, of in-
formation content from the way in which such content is
viewed by users. This is done thanks to some marks (i.e.,
“tags”) that identify certain sections of the text, such as a
sentence or a word, indicating that they belong to a partic-
ular logical category (for example, that of the titles of pri-
mary importance), but without specifying how such be-
longing will be communicated to users. The task of mak-
ing all titles of primary importance appear in the same way,
distinguishing them both from plain text and from titles
of secondary and tertiary importance, is delegated to the
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browser, which is the software for visualization of web
pages (and sometimes also for their creation and editing,
otherwise realizable with other software). Each browser in-
terprets differently the instructions provided by HTML
tags but without making the tags visible to users. The dif-
ference in interpretation may be minimal (as happens using
Internet Explorer or Google Chrome, because they both
show the titles of primary importance with a bigger and
thicker font, although with small graphical variations) or
huge (as happens for example using an audio browser,
which allows blind people to surf the WWW by trans-
forming the texts into sounds and making different levels
of headers with different voice tones or other sound sig-
nals). The two most known types of browsers are the
graphical ones (currently the most popular ones, which
also visualize images) and the textual ones (which only dis-
play texts, popular especially in the eatly years of the
WWW). In order to ensute the accessibility to the WWW
with all types of browsers, screens and software platforms,
as well as to all users with reduced sensory capabilities, it
is very important that pages are written in regular
HTMIL—which in 2000 became an ISO (International Oz-
ganization for Standardization) standard—without invent-
ing tags interpretable only by some browsers, providing
textual alternatives for visual and sound content and re-
specting the guidelines for accessibility developed and
maintained by the W3C (W3C 2016b).

3.8.3 Anchors and links

HTML tags often work in pairs: one “start tag” tells the
browser the beginning of the section that should be dis-
played in a certain way, while a corresponding “end tag”
indicates the end of that section. However, some tags are
isolated, such as those that order the browser to display a
line break or an image. The most relevant pair of tags for
the hypertextuality of the WWW is the one that orders the
browser to highlight (often underlining it and changing its
colour) a certain word or sentence (or image, more difficult
to be highlighted) and link it to another web page, or to a
specific word, sentence or image contained in the same
page or in any other web page reachable on the same com-
puter or through the internet. By clicking with the mouse
(or any way of activating) such word, sentence or image
(which is the source anchor), the browser stops displaying
the start page (or its section) and displays the page (or its
section) that is the target anchor of the link just followed.
In order to allow the browser to understand where to go
to look for the target anchor, each web server hosts a num-
ber of “addresses” that are articulated through directories
and subdirectories up to indicate the specific URL (uni-
form resource locator) of each web page and, if necessary,
of specific points inside of it. This URL (which is a text
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string of type http://www.iskoi.org/doc/filosofia6.htm
#1) is placed inside the pair of tags that transforms a word
into a source anchor, following this syntax:

<A HREF=“http:/ /wwwiskoi.otg/doc/filosofia6.htm
#17>bibliography</A>

corresponding to an order given to the browser that could
be translated into human language like this: “Dear
browser, when I click with the mouse on the word ‘bibli-
ography’, please display the web page filosofia6.htm,
which tesides on the setvet http://wwwiskoi.org inside
the directory doc and scroll down until you find the section
identified by this pair of tags: <A NAME=“1"></A>"

3.8.4 Nodes that are not pages

One of the major innovations of the WWW compared to
other hypertext systems is that it does not force users to use,
for their documents, only one of the innumerable formats
available for their encoding, or, yet worse, to produce or
convert them all in yet another new format that can be used
only within that particular system. On the contrary, the
WWW is extremely hospitable and is almost like a hypertex-
tual meta-system, with the ambition to become a unique
platform for managing any possible digital document, but
also with the humility of not imposing, for this purpose, its
own unique format. This is possible because not all WWW
nodes are pages written in HTML, but they can also consist
of files encoded in any of the innumerable formats under-
standable by graphical browsers, such as JPG for images,
MP3 for sounds, MP4 for movies and TXT or PDF for
texts. Not all URLs, therefore, end with the name of a file
with .html or .htm extension, but they can also end with a
.pdf or jpg extension. In addition, browsers can connect via
the internet not only to web servers (recognizable by URLs
that start with http://) but also to most of the servers that
use different (and often older) protocols compared to
HTTP to provide online information and services, such as
Telnet (that since 1969 has provided access to textual inter-
faces of remote hosts), FTP (that since 1971 has allowed to
move files from clients to servers and viceversa) and Go-
pher, (that since 1991—although with little popularity after
the mid-1990s—has offered an alternative more sober and
less demanding in terms of computing resources) than the
WWW to organize online information resources, using hi-
erarchical menus) (Gihring 2016). Therefore, these servers
can be reached by following links that start from web pages
and point to URLs that start with telnet://, ftp:// ot go-
pher:// ot, as with any other URL, by typing the full address
in the specific window of the browser.
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3.8.5 Sites and domains

A website is a set of web pages and other nodes that can
be viewed with a browser linked between them in such a
way as to form a coherent information system, typically
(but not necessarily) all endowed with URLs that share the
part that goes from http:// to the first following slash (so,
for example: www.iskoi.org), called “domain.” The main
page of each site is called “homepage” and it would be a
good practice that every page of the site contained an an-
chor linked to it.

3.9 The third generation of hypertext systems

The vastness and rapidity of the success of the WWW par-
adoxically made the hypertext concept less visible. At the
theoretical level and in general, little was said about its na-
ture and potentiality after the late 1990s® (Léon and
Maiocchi 2002, 89-90), almost as if all energies and atten-
tion had focused, in the last twenty years, on the practical
applications, technological developments and social, polit-
ical and economic implications of a single hypertext sys-
tem that, by synecdoche, has become synonymous with the
entire category of all the hypertexts achieved, achievable
or even conceivable, obscuring, among other things, the
presence of hypertextual features even in non-digital doc-
uments and information systems, which not only concerns
the past but also the present and the future.

Regarding more specifically the digital hypertext systems,
it is undeniable, however, that the advent of the WWW has
been a fundamental watershed. If today we wanted to list
the characteristics of such definable “third generation” sys-
tems, we could no longer follow Frank G. Halasz (1988),
who, on the eve of the invention of the WWW; analysing
HyperCard, listed “seven issues [to be implemented] for the
next generation of hypermedia systems” (search and query,
augmenting the basic “node and link” model, virtual struc-
tures for dealing with changing information, computation,
versioning, support for collaborative work, extensibility and
tailorability). Only some of these issues have been imple-
mented by the WWW, but we should probably define the
third generation, much more simply, as that of the hyper-
textual systems that exploit the internet and are compatible
with (or even are included in) the World Wide Web.

After the success of the WWW] therefore, there are less
theories about the concept of hypertext but many ideas
and achievements attributable to it, although their hyper-
textual aspects are not always sufficiently highlighted.
Among the myriads of applications, both technological
and conceptual, realized and realizable by exploiting the
characteristics of hypertextuality that were outlined earlier,
some particularly significant examples have been se-
lected—though without any claim of completeness.
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4. Technological applications
4.1 Multimedia CD-ROMs and DVDs

CD-ROMs (compact disc read-only memory) were mar-
keted since 1985 to provide software and information con-
tent to the emerging personal computer market (see 3.7
above). They were the evolution of the audio CD available
since 1982, that in the 1990s became—along with the
more capacious DVD (digital versatile disc), marketed
since 1995—the medium preferred by the cultural and en-
tertaining industry to disseminate multimedia content that
was still difficult to distribute through the slow and limited
internet connections of the time. Around 2000, with the
widespread availability of speed internet access, their luck
began to diminish, declining rapidly and relentlessly in the
subsequent decade (Nielsen 1995; Roush 2008; Savage and
Vogel 2014; Regazzi 2015, 105-118).

Encyclopedias, bibliographies, games, directories (of
images, videos, sounds, texts, software), tourist guides,
presentations of museums and other institutions, educa-
tional software (in school, university and professional
fields), catalogues of products for sale, circulating on such
media especially at that time (but the latest DVD release
of Encyclopaedia Britannica Ultimate Reference Suite is from
2015) were often endowed with a hypertextual architec-
ture, managed in most cases by software specially created
but sometimes also by more general use systems, such as
in the case of the famous game Mys# (whose first version,
in 1993, was a stack of HyperCard) and of CD-ROMs
with HTML indexes accessible with a web browser. Their
hypertextuality was, especially initially, of a closed and
pootly interactive type (see Section 2.1), because all nodes
were internal to an unchangeable physical support, but the
level of openness and interactivity was subsequently often
increased, exploiting the possibility of storing on the users’
computers nodes, links and annotations created by them
and the possibility of including also links to the outside,
using the internet.

4.2 Citation indexes

All bibliographies have a hypertextual nature, but there is
one particular type of them in which hypertextuality is
even more central and radical: the citation indexes. The an-
cestors of citation indexes date back to various biblical and
juridical directories produced from the twelfth century, but
their contemporary form was established by Eugene Gar-
field (1925-2017), who in 1955 theorized and in 1964 be-
gan to publish bibliographies of academic papers with
which it was possible to identify from which subsequent
articles each of them had been cited (De Bellis 2009, 23-
48). The original Citation indexes, initially published on pa-
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per by IST (Institute for Scientific Information) and subse-
quently also on CD-ROMs, have been available since 1997,
for a fee, on the WWW (currently under the name Web of
Science, managed by the multinational firm Thomson Reu-
ters). Since 2004, Elsevier publishing house, too, has mat-
keted on the WWW a similar international and multidisci-
plinary bibliographic database, called Scopus; at present
other analogue products, sometimes searchable for free as
Google Scholar and often devoted only to a particular dis-
cipline or country are also available (Meho and Yang 2007;
UNESCO 2015).

All these citation indexes, each limited to its own lan-
guage, chronological, disciplinary and typological cover-
age, allow one to find—thanks to a traditional biblio-
graphic search by author, title, subject, date, etc—a certain
number of academic papers (and, sometimes, more nar-
rowly, of academic books), of which bibliographic refer-
ences, abstract and bibliography are provided. The set of
information relating to each article constitutes a hypertex-
tual node from which it is possible to follow links leading
to other nodes corresponding to similar information relat-
ing to:

— the articles cited in the bibliography of the starting ar-
ticle, published before it;

— the articles published after the starting article that cite
it in their bibliographies;

— other articles that do not cite nor are cited by the start-
ing article, but that are probably, to some extent, seman-
tically related to it, because they are connected to it
through the network of bibliographic references; for
example, because they cite some of the same articles
contained in the bibliography of the starting article
(bibliographic coupling) or because they are cited by the
same texts that cite the starting article (co-citation).

The documents thus identified can serve as starting points
for further similar explorations or can be selected or cu-
mulated and be subjected to statistical analyses relating to
the publication dates, to the journals in which they are con-
tained, to the subjects they cover, to the institutions for
which their authors work, to the number of citations re-
ceived, etc. Such explorations and analyses can serve to
find out useful documents for one’s studies which are dif-
ficult to identify with traditional bibliographic directories,
but also to build “maps” of the influences and cultural in-
terests of researchers, to help librarians to choose the in-
dispensable academic journal subscriptions and to provide
those who have the responsibility to hire, promote or fi-
nance researchers with some parameters, however much
discussed (Hicks et al. 2015), to distinguish research with a
greater impact on the scientific community.
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4.3 PageRank and relevance ranking

The idea, made explicit by citation indexes, that the entire
corpus of the world scientific literature can be considered
a unique gigantic hypertext thanks to the network of the
bibliographic citations that links academic publications
with each other is one of the key concepts of bibliomet-
rics, which is the discipline devoted to the quantitative
study of the production and use of documents (De Bellis
2009), applicable also to the entire WWW (Cronin 2001, 2):

The principles of citation indexing find their echo in
the dynamically reticulated structure of the web,
hence the proliferation of neologisms, such as cyber-
metrics, netometrics, webometrics and influmetrics.

And it is just to citation indexes that the inventors of the
most successful web search engine were explicitly inspired
(Brin and Page 1998) when they had to devise a criterion to
order in a sensible and useful way the myriad of results that
are obtained when it is used for almost any search. Among
the sorting algorithms (Stock and Stock 2013, 345-360),
based on numerous factors, that Sergey Brin (1973-) and
Larry Page (1973-) devised for their Google and that their
team continues uninterruptedly to upgrade and perfect, the
oldest and most popular is PageRank, which increases the
visibility of web pages that are the target of a larger number
of links coming from other pages, making them appear on
the first pages of Google results. Not all links, however, have
the same weight to determine such sorting, as a link coming
from a page that is, in turn, the target of many links contrib-
utes to the ranking more than one coming from a less pop-
ular or even isolated page. In addition, Brin and Page de-
signed Google in such a way that not only visibility but also
semantics is fed by the network of links: using such search
engine, a web page may be traced by searching a specific
term even if the term itself is not present on the page in
question, provided that it appears in the anchors located on
the external pages from which the links that reach it start
(Battelle 2005; Bensman 2013).

Google debuted in 1998 and had an immediate and
growing success, also due to the effectiveness of its results
sorting criteria. Since then, information retrieval tools
(such as library “discovery tools” and catalogues) con-
tained more and more algorithms designed to create “rel-
evance rankings” that try to highlight the most pertinent
and highest quality results based also on hypertextuality.
This is done by exploiting the hypertextual network of
links connecting the documents on which the search is
made and the original intuition of Garfield (1955) that bib-
liographic citations (ot, as seen subsequently, typologies of
links equivalent to them) can be used for the search and
evaluation of information even with statistical methods,
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that go beyond the precise identification and recommen-
dation of the single linked information resource (Green
2000; Bensman 2013; Behnert 2015).

4.4 OpenURL and reference linking

One of the main problems of hypertexts is that the exten-
sional links (see 2.4 above), due to their static nature, tend
to become quickly “broken links,” that is that they no
longer lead to the node they were originally addressed to,
which in the meantime has been deleted or moved, as all
WWW navigators that too often come across pages with
the classic “404 not found” message know well. One of
the possible solutions to this problem is to transform,
whenever possible, the extensional link into an intensional
one, which, thanks to its innate dynamicity, automatically
locates (only at the exact moment in which it is activated)
the address, always updated and working, towards which
to go. And this is the underlying approach to OpenURL, a
framework for generating automatic links based on biblio-
graphic metadata that was invented in 1999 by Herbert van
de Sompel (1957-) and that became an ANSI/NISO
(American National Standards Institute / National Infot-
mation Standards Organization) standard in 2005.

The software applications adopting the OpenURL
standard (called “link resolvers”), increasingly popular in
academic libraries, allow the user that has identified, by
searching the library catalogue or a bibliographic database,
a document of his/her interest, to access ditectly from the
bibliographic record the corresponding digital full text or
additional related information and services by activating a
special anchor automatically inserted by the link resolver
in the record itself. Any activation of the anchor makes the
link resolver generate a link that, using the syntax required
by the OpenURL standard and drawing from biblio-
graphic metadata created by librarians or provided by pub-
lishers and booksellers, leads the user towards the URL
where, in that moment, the full text of the document or
the information needed to get it (such as those relating to
interlibrary loan services) ate. The automatic generation of
the link takes into account not only metadata related to the
document location, but also those related to uset’s access
rights, with no frustrating links to full texts that he/she can
not view, but exclusively those towards the documents ac-
tually available for free or thanks to subscriptions made by
his/her library. In this way, the identification of the (ob-
jective) location of the document and the (subjective)
rights of the user to benefit from it, instead of having to
be carried out each time ex novo, are both automated, ex-
trapolating them from the metadata that had already been
produced and that then would be economically foolish not
to use or to create again (Van de Sompel and Beit-Arie
2001a; Apps and MacIntyre 2006; Dahl 2014).
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Such functionality (called “reference linking,” “context-
sensitive linking” or “dynamic linking”) allows library us-
ers to make the most of the hypertextual capabilities of
bibliographic research tools, enabling them to navigate
freely and across, for example, among the bibliographic
description of an article found in a database, the full text
of the article itself contained in an e-journal and the loca-
tion in the library catalogue of the paper journal cited in
the bibliography of the same article. A similar fluidifica-
tion could be made by reference linking also in areas other
than the bibliographic one, because the OpenURL frame-
work was conceived from the beginning (Van de Sompel
and Beit-Arie 2001b) as generalizable and extensible to
other sectors, although at present there are few concrete
developments in this direction.

4.5 Semantic web and linked data

The label “semantic web,” coined by Berners-Lee in 2001,
can embrace various studies and projects aimed at increas-
ing the quantity, quality, coherence, univocity, standardiza-
tion and interoperability of metadata that are present in
the WWW (Berners-Lee, Hendler and Lassila 2001; Shad-
bolt, Hall and Berners-Lee 2006; Bizer, Heath and Bern-
ers-Lee 2009). Among the many and complex issues of
this ambitious and probably utopian (Marshall and Ship-
man 2003) vision, there is a need to increase the granularity
(see 2.1 above) of the WWW information contents so as
to make them more easily comprehensible, aggregable and
reusable by computer applications. In this regard, an obso-
lete “Web of documents” and an amazing “Web of data”
are sometimes opposed (Naik and Shivalingaiah 2008),
perhaps with excessive emphasis and schematization. Nev-
ertheless, it is difficult to imagine (both in the past and in
the future) any processes of production, communication
and use of knowledge that exclude even only one of the
two fundamental elements of the organization and man-
agement of information represented by data and docu-
ments (Salarelli 2014).

However, it is true that a greater granularization of dig-
ital documents (which are often still as rigid and mono-
lithic as the traditional ones due to cultural inertia and an
excessive protection of intellectual property) could greatly
increase their effectiveness and their possibility of being
used both by software applications and by human beings.
Yet, this does not necessarily imply a forced “liquefaction”
of all kinds of information in an indistinct dust of data
that could be incessantly aggregated in infinite different
ways, in which the systemic and authorial instances (guat-
anteed only by documentary structures with sufficient di-
mension, architecture and persistence) completely disap-
pear. For each coherent set of information, the ideal level
of granularity is the one that maximizes the possibilities of
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different reaggregations, of contents reusability in differ-
ent contexts and of exploration of the nodes along diver-
sified paths without compromising their readability even
as unitary documents, distinct from the others; but finding
such a balance is by no means easy. It is a decision that
belongs to the tasks of—and that needs the skills of—
those good writers of hypertexts that are able to reduce
the probabilities of disotientation (see 2.8 above), and it is
probably a decision difficult to delegate to a machine or to
an abstract rule.

In any case, whether data “replace” documents or they
are, more sensitively, “added”—if and when appropriate
(Bizer, Heath and Berners-Lee 2009, 4; Salarelli 2014,
282)—as an additional layer to be laid over the documents
in order to organize them so that they can be interpreted
and used automatically, markup languages like HTML
(structured and formalized but still aimed at a fruition by
human beings, able to tolerate a greater degree of linguistic
ambiguity) are no longer sufficient. “Linked data” are a se-
ries of suggestions (outlined by Berners-Lee in 2006 and
subsequently refined but without becoming a real unitary
standard) to publish and connect with each other on the
WWW uniquely defined data so that they can be inter-
preted and exchanged automatically by machines (Berners-
Lee 2006; Konstantinou and Spanos 2015; Jones and Seikel
2016).

To achieve this goal, various formats and languages are
used, among which the Resource Description Framework
(RDF) has a fundamental role. RDF has been developed
by the W3C since 1997 (Heery 1998; W3C 2014) to de-
scribe any type of entity by using statements composed of
three patrts (and therefore also called “triples”), corre-
sponding respectively to the entity itself (“subject”), to one
of its aspects, properties or actions (“predicate”) and to
the specific value (“object”) that the predicate assumes
each time, as in this example: Leonardo da Vinci (subject)
is the author (predicate) of Mona Lisa (object). Using this
framework, it is possible to create more or less large and
updated datasets of linked data, called LOD (linked open
data) when they are freely available and usable by anyone
on the WWW (Bauer and Kaltenb6ck 2016). These data
are called “linked,” because it is fundamental for their se-
mantic web effectiveness that they are densely connected
to each other by typed links (see 2.4 above), both within
each dataset and between a dataset and the others. The so-
called “interlinking,” i.e., the creation (automatic or man-
ual) of links that connect to each other data belonging to
different datasets, merges together the datasets involved,
creating increasingly large and complex hypertexts. There-
fore, Bizer, Heath and Berners-Lee (2009) are wrong when
they call “hypertext web” only the traditional one, which
consists of HTML documents, and when they oppose it
to the “semantic web,” which consists of linked data, be-
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cause the latter, too, is in fact a hypertext, even more mul-
tilinear and granular than the traditional one.

4.6 Social networks

The term “social networks,” more appropriately used in
sociological studies to indicate a set of people or institu-
tions interacting with each other using any method and
tool (Scott and Carrington 2011), refers in the current
common language especially to websites such as Facebook
or LinkedIn, more precisely definable as “social network

<

sites,” “social networking services” or “social media,”
which facilitate online communication and aggregation.
Although the sociological analysis of networks can also be
extended to objects different from people and institu-
tions—including various typologies of documents—and
each element of such networks is also defined by sociolo-
gists as a “node” (Marin and Wellman 2011, 11-12), in this
paragraph we will refer to social networks meant exclu-

sively as websites; Boyd and Ellison (2007, 211):

We define social network sites as web-based services
that allow individuals to: 1) construct a public or
semi-public profile within a bounded system; 2) ar-
ticulate a list of other users with whom they share a
connection; and, 3) view and traverse their list of
connections and those made by others within the
system. The nature and nomenclature of these con-
nections may vary from site to site.

Social networks, whose origins can be traced back to inter-
net communication tools prior to the WWW, such as mail-
ing lists, newsgroups and bulletin board services, began to
develop on the web already in its eatly years (Geocities
dates back to 1994, Tripod to 1995), but it is only towards
the end of the 1990s that they began to take their present
shape, popularized in the following decade by Friendster
(since 2002), MySpace and LinkedIn (since 2003) and Fa-
cebook (since 2004), which is currently by far the most
popular. Some of them are specialized in particular typol-
ogies of social contacts (such as those relating to job
search and offer or to the exchange of academic papers or
images) while others have a more generalist approach. All
allow users to easily create their own standardized profile,
to link it to other users’ or groups’ profiles, to explore
more or less profoundly the profiles by following their mu-
tual connections and to make visible to a more or less
broader set of users the information contents that have
been created (or, more often, found or received) by each
of the members of the platform (Fuchs 2014; Meikle
2010).

Even only from this brief description, the many aspects
of hypertextuality of social networks (Eisenlauer 2013, 99-
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110; Sabharwal 2015, 127-133) evidently emerge, which are
not trivially reducible to the fact that they are websites and
which involve all the characteristics in which hypertextual-
ity is articulated (see 2.1 above). Granularity is both extra-
nodal (each user or group has its own profile) and intran-
odal (each profile is articulated into sections); the possible
paths between profiles are manifold, ensuring multilinear-
ity; new profiles can be added indefinitely, ensuring inte-
grability; each user can decide how and when to enrich
his/her profile and to which other profiles to link it, safe-
guarding interactivity; the information contents inserted in
the user’s profile or exchanged with other users can, more-
over, be multimedia.

However, in other respects, social networks give up
some important prerogatives of hypertexts (Eisenlauer
2013, 99-110). The architecture of the profiles and the mo-
dalities of creating reciprocal links are often heavily en-
coded, making original or personalized choices difficult. In
particular, links to the WWW external to the specific social
network are often discouraged or, at the very least, the
links that remain within it are strongly encouraged and fa-
cilitated, as is, after all, understandable from the point of
view of the commercial interests of the site manager. The
freedom to choose paths is often reduced by the strong
pressure to follow those that are constantly recommended
by the software and by other users. The information con-
tents added by users are often forcedly channeled into un-
ilinear or hierarchical structures and those available also on
other websites are sometimes duplicated or embedded, vis-
ualizing them so as to conceal the “alien” source as much
as possible. The production of truly free, original and ar-
ticulated discourses and judgments is discouraged by the
constant pressure to generate semiautomatically, with a
simple click, simplistic and stereotyped judgments, reports
of what has just been seen or acquired, responses to polls,
confirmations of invitation, acceptance of link exchange
requests, etc. The interoperability between social networks
is scarce and it is almost impossible to reuse in one of them
the contents and structures that were produced within an-
other.

The overall result of this double push, on the one hand
towards a strong technical hypertextuality and on the other
to avoid the substantial aspects of freedom and openness
that should instead be deeply rooted in the hypertextuality
itself, produces social networks that are undoubtedly hy-
pertexs but half-closed and rigid (Fisenlauer 2013, 102;
Ridi 2016). The radical simplification of the profiles man-
agement procedures, which on the one hand allows more
and more people to have their own presence on the WWW,
is paid on the other with a reduction of the freedom to
produce and use information. On the other hand, the so-
cial network managers have every interest in keeping their
flock as much as possible inside a fence, where it is easier
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to expose it to advertising and to obtain commercially use-
ful data.

5.0 Conceptual applications
5.1 Hypertextuality of literature and games

During the 1990s, the application of hypertextual technolo-
gies to the production of literary texts, both narrative and
poetic, had a certain popularity, to tell the truth more among
critics than among readers. One of the forerunners was the
American writer and critic Michael Joyce with his novel Af-
ternoon, a story, used in 1987 as a demonstration for the
launch of Storyspace software (see 3.7 above) and subse-
quently marketed first on floppy disc and then on CD-
ROM. Despite the initial expectations, this kind of product
did not spread widely either among literary authors or con-
sumers, although there are still interesting experimentations
both on the WWW and by specialized publishers, including
Eastgate Systems, the producer of Storyspace, which is still
distributed in its Macintosh version (Bolter 2001; Landow
2006; Kitzmann 20006, 33-43; Johnson 2013).

Some literary critics, including in particular Jay David
Bolter (2001) and George P. Landow (20006), traced also in
non-digital literary products some elements of hypertex-
tuality, sometimes more explicit (as in the novel Raywela
published in 1963 by Argentine writer Julio Cortazar,
whose chapters can be read following two different paths
suggested by the author) and sometimes less (as in James
Joyce’s Ulysses and in various works by Jorge Luis Borges
and Italo Calvino). These critics also theorized that digital
hypertexts (including the non-explicitly literary ones) make
stronger and more evident a characteristic that is present
also in traditional texts (and other media), which is to say
the creative role of the reader in the interpretation and
contextualization of documents (Eco 1979). This latter
consideration can be radicalized to the point of theoriz-
ing—in the wake of Roland Barthes and Michel Foucault
(Landow 2006, 125-143)—the fusion of the figures of the
literary author and reader, or it can be interpreted as a
more moderate and reasonable signalling that, even in the
non-literary sphere, “in a networked hypertext environ-
ment ... it will become increasingly difficult to separate the
activity of reading from that of writing, since both will
consist mainly of some manipulation of text on the net-
work” (Atkinson 1993, 209).

In the field of electronic games, the greatest conso-
nance with the themes of hypertextuality can be found in
so-called “interactive fiction” (or “text adventure”), not
too dissimilar from the literary hypertexts mentioned at
the beginning of this paragraph, which was one of the first
types of computer games and whose first example was the
Colossal cave adpenture, distributed since 1975. These single-
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player role-playing games initially took place in exclusively
textual environments and even when they later became
richer in multimedia elements, text exchange remained the
main method of interacting with the software, communi-
cating, for example, to the system the decisions made on
the path one intends to follow and receiving in return a
description of the environment that was reached. Very
similar to interactive fiction, but multiplayer, are MUD
(multi-user dungeons or multi-user dimensions) software
applications developed since the second half of the 1970s
and applied also to non-play contexts as well as the appli-
cations—their direct successors—for managing online vit-
tual worlds like Second life (Kitzmann 20006, 54-71; Kaplan
and Haenlein 2009).

As “gaming, like hypertext, is founded on forms of in-
teractivity and nonlinearity” (Kitzmann 2006, 54), ele-
ments of hypertextuality are, however, found also in com-
puter games of other typologies (like those of the “sand-
box” type such as The Sims and Minecraft, where there is no
predetermined binding goal but players can freely develop
simulations of reality or their fantasies with the available
clements, as well as any “games within the game”) and in
traditional games like chess and go (in which each move
opens different scenarios) or gamebooks (printed books
that allow the reader to participate in the story by making
choices), which constitute a kind of conjunction ring be-
tween the world of hypertextual literature and the world
of hypertextual games.

5.2 Hypertextuality of knowledge organization
systems

Knowledge organization systems (KKOS) are “all types of
schemes for organizing information and promoting
knowledge management” (Hodge 2000, 3), that is to say
“knowledge representations based on concepts and with
different degrees of relationships among them” (Souza,
Tudhope and Almeida 2012, 181) or “tools used to sum-
marize knowledge contained in information resources into
short statements that can be used to index and retrieve
them within large collections” (Gnoli 2015, 51). Their mul-
tiple typologies (Hodge 2000; Zeng 2008; Bawden and
Robinson 2012, 105-130; Souza, Tudhope and Almeida
2012; Stock and Stock 2013, 633-731; Smiraglia 2014, 4
and 51-83; Gnoli 2015; Hjerland 2015; Mazzocchi 2017)
were classified by Souza, Tudhope and Almeida (2012)
into four groups: 1) unstructured texts (including, for ex-
ample, abstracts); 2) term and/or concept lists (including
dictionaries and authors lists); 3) concept and relationship
structures (including classification schemes, subject head-
ings, taxonomies, thesauri and ontologies); and, 4) concept,
relationship and layout structures (including concept maps
and reference models). None of the lists of typologies and
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examples of KOSs just mentioned include—correctly—
hypertexts,” but that does not mean that KOSs and hypet-
textuality are not deeply correlated.

“It is generally recognized in knowledge organization
that concepts are the building blocks of KOS” (Hjerland
2015, 122), but concepts cannot be concretely incorpo-
rated into KOSs without being translated into words, nu-
merals, symbols, images, colours or other “representa-
tions” (Souza, Tudhope and Almeida 2012, 181) or “short
statements” (Gnoli 2015, 51), linked with each other “with
different degrees of relationships” (Souza, Tudhope and
Almeida 2012, 181) and that, therefore, in the light of the
what has been illustrated eatlier, can be considered as the
nodes of a hypertext. Hypertexts, therefore, are not a pat-
ticular type of KOS alternative to the others, but, on the
contrary, all KOSs can be considered hypertexts whose
nodes are constituted not by primary documents but by
metadata. Each of these metadata is, on one side, linked,
in more or less an articulated and mediated manner, with
the other metadata of the same KOS and, on the other
hand, it can be linked to all the primary documents that
the users of that KOS will consider to be sensibly repre-
sented by it. Thus, each KOS is linked to the primary doc-
uments to which it is applied, merging with them to form
a larger hypertext.

Hypertextuality is, therefore, a characteristic that all
KOS:s are, to a greater or lesser extent, endowed with, and
it is a conceptual model that can be useful to analyse and
classify them, similar to what can be done with primary
documents (see 2.5) above. For example, it is evident that
an abstract, i.e., the “summary of the contents of a docu-
ment” (Stevenson 1997, 1) expressed in natural language
by one or more sentences conceived to be read in their
entirety, is endowed with little granularity, little multilinear-
ity, minimal integrability, scarce interactivity and no multi-
mediality, and can, therefore, be considered as an example
of hypotext (see 2.2 above). “The complex networked se-
mantic structures of faceted classifications and ontolo-
gies” (Gnoli 2015, 61) are at the opposite end of the hy-
pertextual spectrum, while various types of thesauri and
hierarchical classifications can be distributed in an inter-
mediate range. Hypertext theory and graph theory (see 2.3
above) can, in particular, be applied to problems related to
crosswalks between KOSs, i.e., the methods for creating
connections, concordances and translations among heter-
ogeneous KOSs in order to increase their interoperability
(Stock and Stock 2013, 719-731) and in FCA (formal con-
cept analysis), which produces ontologies using lattices
(Formica 2006; Sowa 2016). Faceted KOSs are often con-
sidered (Duncan 1999; Ellis and Vasconcelos 1999; Lima
and Maculan 2015) particularly suited, due to their flexibil-
ity and multidimensionality (Gatto 20006), to be repre-
sented as hypertexts and to be used in the classification of
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information contents of hypertextual systems (Marino
2004), also because they share with hypertexts the ability
to allow “the inclusion of new concepts, without implying
a structural change of the system” (Lima and Maculan
2015, 133).

As regards hypertexts as primary documents, that is not
as tools for “organizing” knowledge but as sources of
knowledge “to be organized,” one can surely answer af-
firmatively, at least within such limits, to the question put
forward by Claudio Gnoli (2008, 137): “Can KO principles
be extended to a broader scope, including hypertexts, mul-
timedia, museum objects, and monuments?” Hypertexts,
if understood in a broad sense, do in fact include many
types of documents (available today in both digital and
non-digital format), to which traditionally various forms
of KO principles and systems have been applied for cen-
turies in libraries, such as reference works and collections
of academic journals. If, on the other hand, we focus only
on digital hypertexts and we further narrow the field to
those that ate not similar to traditional types of docu-
ments, such as personal and institutional websites or blogs
and social networks, then it is definitely worth asking if
and to what extent it is useful and sustainable for society
to invest resources in their cataloguing and conservation
(Masanes 2006; Niu 2012), but, once it has been clarified
that this is the case, at least to a certain extent, there is no
reason why principles and systems developed to organize
knowledge transmitted from any container or channel can-
not be applied also to such objects.

5.3 Hypertextuality of memory institutions and of
the universe

Since all documents (see 2.1 and 2.5 above) and all KOSs
(5.2) are hypertexts and since even sets of documents can
be considered hypertexts (1.0) and hypertexts can merge
together by sharing some of their nodes (4.5 and 5.2), it
follows that also libraries, especially but not exclusively dig-
ital libraries (and probably, with few accommodations,
even other memory institutions such as archives and mu-
seums), are hypertexts, because (Ridi 1996; 2007; 2008;
2010):

— libraries are granular, because they contain (or other-
wise allow access to) different typologies of autono-
mous documents, which, in turn, are hypertexts and
among which the category—particularly hypertex-
tual—of reference works such as bibliographies, direc-
tories, dictionaries, encyclopedias, etc. has a central role;

— libraries are multilinear, because it is possible to move
among these documents following a plurality of paths,
some of which are recommended by publishers, distrib-
utors, bibliographers and librarians and others are cre-
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ated by users, individually or in collaboration with each
other;

— libraries are integrable, because they are involved in a
process of continuous expansion and replacement,
both on the documents and the users fronts;

— libraries are interactive, because (especially in a digital
environment) their tools for browsing, orientation and
finding (and the retrieved documents themselves, espe-
cially if digital) are customizable;

— libraries are multimedia, because their documents occur
in different media, and libraries also are hypermedia, be-
cause (especially in a digital environment) at least a part
of the tools for browsing, orientation and finding used
in libraties are based on spatiality and iconic interfaces.

Ridi (2007, 13-41) also formulated a “hypertextual docu-
verse theory” (Gnoli and Ridi 2014, 447-450) according to
which, since: a) everything is (potentially) a document
(Buckland 1997); b) every document is (potentially) hyper-
textual, it follows—regarding docuverse (Nelson 1990), i.c.,
the entirety of existing documents—that: ¢) universe and
docuverse (potentially) coincide; and, d) both universe and
docuverse can (potentially) be read as hypertexts. Both this
theory and, more generally, the entire hypertextual approach
to documents analysis and management can be seen as ap-
plications to information phenomena of “network science”
(Barabasi 2002; Buchanan 2002; Caldarelli and Catanzaro
2012; Barabasi 2015). Based on graph theory (see 2.3 above)
and on statistics, this discipline studies complex social (see
4.6 above), economic, biological, ecological, epidemiologi-
cal, physical, computer, linguistic, etc. phenomena trying to
reduce them to systems formed by nodes and links.

6.0 Conclusions

The main conclusions of the article can be summarized as

follows:

— rather than opposing hypertexts to non-hypertexts, it is
more sensible and useful to understand what hypertex-
tuality is and analyze individual documents and their ty-
pologies to see to what extent this feature is present in
them;

— elements of hypertextuality are also present in non-dig-
ital documents, and the World Wide Web, despite being
the wider and most influential hypertext of all times, is
not the only digital hypertext ever existed or currently
existing;

— hypertexts wete not “invented” either by Ted Nelson or
by Tim Berners-Lee, although both are (along with oth-
ers, including Vannevar Bush, Doug Engelbart and An-
dries van Dam) key figures in the history of their devel-
opment and their theorization;
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— although recently hypertexts are not a much-discussed
topic in both scientific and popular literature, hypertex-
tuality continues to be a fundamental characteristic of
many of the documents that are used daily in all areas
of human activity;

— understanding and applying the principles of hypertex-
tuality can bring considerable benefits, both theoretical
and practical, in a variety of disciplinary and profes-
sional areas, including library and information science
and knowledge organization.

Endnotes

1. Gérard Genette provided the following definition: “Hy-
pertextuality refers to any relationship uniting a text B
(which T shall call the hypertexi) to an earlier text A (I
shall, of course, call it the Aypotex?) upon which it is
grafted in a manner that is not that of commentary”
(Genette 1982, English translation 1997, 5). Special ty-
pologies of hypertexts, understood in this sense, are for
example parodies, translations and sequels. Other issues
of semiotics and literary criticism that we will not dis-
cuss (although they are related to hypertextuality) are
the ones that Genette (1982, English translation 1997,
1-7) defines as further forms—in addition to hypertex-
tuality—of transtextuality, i.c., of anything that relates,
overtly or covertly, a text with other texts: intertextual-
ity, architextuality, metatextuality and paratextuality.
Neither will we discuss here other hypertextual issues
and points of view related to disciplines and subjects
such as logic, rhetoric and philosophy (Kolb 1994; Ron-
caglia 1999), pedagogy and e-learning (Burbules & Cal-
lister 1996; Hinesley 2007), psychology and cognitive
sciences (McKnight, Dillon & Richardson 1993; DeSte-
fano and LeFevre 2007).

2. As noted by Mark Bernstein (1991), disorientation is of-
ten indistinguishable from bad writing,

3. A similar and contemporary query of the LISTA (Li-
brary, Information Science & Technology Abstracts)
database retrieved nine documents, of which only one
(Schuyler 1975) was actually related to hypertexts.

4. A similar and contemporary query of the LISTA data-
base retrieved 122 documents among which none of
the ones published before 1985 related to hypertexts.

5. As evidenced by this sentence, with which the first pro-
posal by Berners-Lee to CERN opened: “This proposal
concerns the management of general information
about accelerators and experiments at CERN. It dis-
cusses the problems of loss of information about com-
plex evolving systems and derives a solution based on a
distributed hypertext system” (Berners-Lee 1989).

6. Bibliographic database LISA, queried in March 2017,
recorded between 1990 and 1999 715 documents with
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the stem hyper* in the title, with a fairly homogeneous
annual distribution but with a peak between 1993 and
1995 (1990: 69, 1991: 62, 1992: 56, 1993: 105, 1994: 98,
1995: 92, 1996: 67, 1997: 54, 1998: 63, 1999: 49) and,
between 2000 and 2009, 236 documents with the same
characteristics, with a clear decreasing trend from the
beginning towards the end of the decade (2000: 34,
2001: 31, 2002: 33, 2003: 34, 2004: 25, 2005: 25, 2000:
16, 2007: 13, 2008: 11, 2009: 14) confirmed in the first
half of the following decade (2010: 21, 2011: 15, 2012:
9,2013: 8,2014: 7,2015: 7,2016: 7). A similar and con-
temporary query of the LISTA database identified 488
documents published between 1990 and 1999 and 299
published between 2000 and 2009. A previous research
(Ridi 2016), carried out in January 2016 choosing 1994
as a symbolic watershed as the year of the success of
the WWW (see chronology at 3.8 above), showed that
LISA indexed more documents with the stem hyper-
text* in the title in the decade 1985-1994 (298 items)
than in the following decade 1995-2004 (212 items); in
the subsequent decade (2005-2014) the number was re-
duced even more impressively to just fifty-two items
and repeating the query with the same stem, but in the
subject field, the results were equally decreasing, though
with less steepness: 421 items between 1985 and 1994,
299 items between 1995 and 2004, ninety-four items be-
tween 2005 and 2014.

7. Souza, Tudhope and Almeida (2012, 181-183) also
point out that although they have tried to be as inclusive
as possible, they have excluded standard formats as
HTML because they “are tools to represent KOS.”
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