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ABSTRACT

What is Hypertext? It has been studied and explored for over 50
years but a complete definition seems ever more elusive. The term
is invoked in multiple communities, and applied in radically differ-
ent domains, but if we cannot reconcile the different perspectives
then we will be unable to learn from our shared history, or from
each other in the future. In this paper we argue that the longevity
and variety of hypertext work makes a simple definition impracti-
cal. Instead we suggest different contexts in which hypertext work
has been conducted, and then attempt to draw out the relation-
ships and commonalities between them. We describe seven con-
texts drawn from the literature: Hypertext as a Tool for Thought,
as Knowledge Representation, as Social Fabric, as Literature, as
Games, as Infrastructure, and as Interface. We argue that these are
connected by a common requirement for non-regularity, driven by
post-structuralist philosophy, and enshrining existentialist values
in our technology. It is the application of these ideas to different
problems that gives rise to current Hypertext, as we see the same
technical features, and engineering and creative challenges, mani-
fest in otherwise quite different digital domains.
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1 INTRODUCTION

The ACM Hypertext conference (HT)—and, by extension, its re-
search community—has a habit of self-reflection, if not existential
doubt. The turn of the century appears to have been a key time for
these questions. At HT’99 Bernstein asked Where Are The Hyper-
texts? [24], at HT’03 Nurnberg discussed What is Hypertext? [155],
and at HT’04 Wardrip-Fruin tried to answer in What Hypertext Is
[191]. Perhaps it was the advent of the World Wide Web that cast a
long shadow across the wider field of Hypertext and caused such
soul-searching.

In the early days of hypertext there was more certainty, a feeling
of mapping out the space and its challenges, a vision. The word
‘hypertext’ itself was defined by Ted Nelson in 1965:

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. [143, p.96]

This gave us hypertext’s core notions of linkage between ob-
jects and of the non-linear paths amongst them. In the following
year Nelson challenged the status quo around publishing [145]
and consumption of information [144], asking re change—“Why
not?”. Separately, Doug Engelbart was already planning a struc-
tured information system [64] that drew upon Vannevar Bush’s
Memex and associative trails [43]. His NLS [67] hypertext system
was revealed to the world at the ‘Mother of All Demos’ in 1968
[65]. Contemporaneously, Nelson and Van Dam collaborated at
Brown University to reveal HES [146], the first hypertext system
running on a commercially-available computer (rather than in a
lab on research systems)? and its immediate successor FRESS [56].

The two decades following NLS and HES saw a burgeoning of
hypertext experimentation and development both technical and
conceptual. In 1987 a workshop was held, notable as being the first
concentrating purely on hypertext; this became the first Hypertext
Conference.

The first attempt to define this maturing field was Jeff Conklin’s
milestone paper ‘A Survey of Hypertext’ [47, 48].

Conklin’s overview of hypertext was this:

The concept of hypertext is quite simple: windows on
the screen are associated with objects in a data base
... and links are provided between these objects, both
graphically (i.e. as labelled icons) and in the data base
(i.e. as pointers). [48, p.2 Sect 1.1]
Implicit here is the wider notion of ‘hypermedia’. We use the general term ‘hypertext’

throughout this paper regardless of the exact media type.
2HES also introduced the ‘Back button’ [152, p.173].
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Conklin also provided the first categorisation, in that he saw the
field divided into four primary informal groupings [48, p.4 Sect 2]:

e macro literary systems: the study of technologies to support
large on-line libraries in which inter-document links are
machine supported—all publishing, reading, collaboration,
and criticism takes place within the network; (Memex[43],
NLS/Augment [67], Xanadu [145, 147] 3, Textnet [185])

e problem exploration tools: tools to support early unstruc-
tured thinking on a problem, in which many disconnected
ideas come to mind, such as early authoring and outlining
(‘idea processors’), problem solving, and programming and
design; (PIE [81], gIBIS [49], Synview [118], WE [178].

o browsing systems: easy to use systems for teaching, refer-
ence, and public information; (ZOG[166], KMS[2], Emacs
INFO [180], Hyperties [175], Document Examiner [190])

o general hypertext technology: general purpose systems de-
signed to allow experimentation with a range of applications—
commonly applied to reading, writing, collaboration, etc.
(Notecards [95], Intermedia [203], Neptune [55], Boxer [58],
CREF [162], Hypercard [82], PlaneText [89])

The systems categorised by Conklin provided the foundation for
one of the earliest reflections on the challenges for the community
as a whole, Frank Halasz’s Seven Issues [92], which continued to
reverberate through the community into the Web era [93, 94].

Much time has passed, and this early work has acquired a certain
historicalness. HT is a relatively small conference, and hypertext is
seen by some as an historical technology: foundational, but firmly
in the past. We believe that it has been a victim of its own success,
so ubiquitous and spread thin by its many offshoots that even the
HT community has lost track of what it means. The time seems
right to revisit the questions posed by Bernstein, Niirnberg, and
Wardrip-Fruin in an attempt to re-establish its importance, and to
help us plot a new course.

In this paper we will try to follow the threads of hypertext devel-
opment to present seven perspectives on hypertext, which form the
different contexts in which hypertext research has been, and con-
tinues to be, undertaken. By setting out these seven, we can show
the manifestations of modern hypertext, revealing its continued
vibrancy and importance. The seven also provide a way to frame
new questions and challenges for the next generation of hypertext
researchers.

2 THE SEVEN HYPERTEXTS

Our approach is informed by the work of O’Hara and Hall who
identified Four Internets [158] each categorised by their own set
of values and governing systems*. They highlight the importance
of Internet governance in preventing a splintering of the Internet
under these forces.

Our approach is less grand, but essentially follows a similar
methodology. By pursuing the development of different hypertext
research trends, each routed in a set of given goals and values, we
can map out perspectives of seven hypertexts, their manifestations,

3Conklin actually cites [149], no longer accessible.

“These are: (1) the Silicon Valley Open Internet based on openness, ((2) the Brussels
Bourgeois Internet based on human and legal rights, (3) the DC Commercial Internet
based on market solutions, and (4) the Beijing Paternal Internet based on Chinese state
censorship and control. The point is their discreteness within the Internet overall.
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and current challenges. This then gives us a frame to look for com-
monalities between perspectives, and to argue for a philosophical
core that is common to all.

These seven hypertexts are not presented as discrete and dis-
joint. Some systems or uses will fit more than one category and
the boundaries of the categories are necessarily blurred. Yet their
centres describe a number of clearly different manifestations of
hypertext in the 21st century. Our proposed ‘Seven Hypertexts’ are:

(1) Hypertext as a Tool for Thought

2) Hypertext as Knowledge Representation
3) Hypertext as Social Fabric

4) Hypertext as Literature

5) Hypertext as Games

6) Hypertext as Infrastructure

7) Hypertext as Interface

(
(
(
(
(
(

The following sections present each of these in turn.

2.1 Hypertext as a Tool for Thought

The digital foundations of hypertext were laid by pioneers such as
Douglas Engelbart who wanted to ‘augment human intellect’ [64]
by creating systems that supported the (sometimes serendipitous)
discovery, learning, and capture of knowledge. These were the
early “Tools for Thought’ [163]°, most famously his NLS/Augment
[67]. Critically, these tools are not merely about storing knowledge,
but about its active processing, with the goal of extending the
capabilities of the human mind, drawing on how the non-linear
and non-monolithic aspects of hypertext nodes suit themselves to
associative trails and close referencing of materials.

Digital tools were themselves extending the capabilities of me-
chanical or paper-based precursors. For example, Bush’s theoretical
Memex was based around the manipulation of micro-fiche [42]:
Otlet’s Mundaneum [160] [201, Ch. 8] used a card-based system
as did Zettlekasten systems such as Harrison’s Arca Studiorum [75,
pp-197-8], or Linnean ‘slips’ (index cards) [184] which date from
the 17th and 18th centuries®. A Zettlekasten uses complex indexing
systems to allow paper cards to refer to one another, and in some
cases ingenious mechanical systems (such as edge-notched cards
[3]7) that enabled cards to be quickly selected and filtered.

It was these process aspects that digital systems were able to
automate so successfully. The tools that emerged in the 60s, 70s, and
80s introduced hyperlinks as a primary mechanism for navigation.
Some relied on text-based screens—such as HES [146], FRESS [56],
and Hyperties [175], others such as Notecards [95] were window-
based and embraced the card metaphor, although as alternative
windows rather than as fixed full-screen-sized cards.

Digital tools also opened the possibility of more complex cross-
referencing and indexing. Tools for argumentation were Hyper-
text’s response to the second Summer of Al, a quest for clarity
in the face of bias, and a way of encouraging users to engage in
more structured thinking. Systems such as gIBIS [49] embedded
methodologies for analysing ‘wicked problems’ (IBIS was originally
conceived to help policy formation [165]), whereas AQUANET [121]

5The phrase is first attributed to Iverson in his 1979 ACM Turing Award speech [103].
The method is most recently associated with Niklas Luhmann’s work [119].
"Engelbart’s archive shows he used edge-sort cards whilst researching his Augmenting
Intellect Intellect paper [91].
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took the finer grained approach of using Toulmin structures as its
linking model®.

While the artefacts left behind by the process have value, in this
view of hypertext the process itself is the point; the view being
that writing is thinking, and that when hypertext dematerializes
a lexia it changes fundamentally how we write and thus changes
how we think. As Rosenberg puts it “there can exist a natural
language in which hypertext carries the very structure of syntax
itself: hypertext not as a medium of organizing thoughts, but as a
medium of thought” [167]

2.1.1  Spatial Hypertext. Many of these early tools for thought had
a visual aspect, but mostly these translated from hypertext structure
into visual structure, e.g. laying out the network as a (navigational)
graph. In the 1990s Marshall et al. realised that moving the other
way, from visual structure to hypertext structure, would create a
much better mechanism for capturing emerging structure [122].
This process they named ‘Spatial Hypertext’ (SH) and which they
formally implemented a year later in the VIKI system [123].

VIKI contained a ‘spatial parser’, a sub-system that examined
the layout and other presentational aspects (colour, shape, etc.)
of nodes on a canvas, and suggested structure when it began to
become apparent. For example, a sequence of nodes in a row might
be a list, a selection of nodes coloured green might be a set. VIKI
was created by the core team behind AQUANET, and might be
considered as a reaction to the strict structure of argumentation
in their earlier system. Notably, the human VIKI user is free to
experiment, and is encouraged to change and evolve their (and the
parser’s) ideas—a process Marshall et al. call ‘information triage’.

The Fundamental Open Hypermedia Model (FOHM) [133] treats
Navigational Hypertext (nodes and links) and SH as two separate
’domains’ of hypertext, but also attempts to reconcile their alterna-
tive structures, arguing that spatial structure can be experienced
navigationally, and that navigational structure can be visualised
spatially. This frames the two domains not as fundamentally differ-
ent, but as different visualisation and interaction modes that reflect
alternative ways of exploring and building knowledge.

Another early, but different, spatial approach was seen in In-
termedia’s Web View [187], but the spatial parsing is informative
rather than deductive. Separately, a freer form of SH emerged from
‘map’ views seen in systems such as Intermedia [187], with systems
such as Storyspace [26] and Tinderbox [27] allowing users to man-
ually arrange elements without an active spatial parser. Instead, the
human user is offered a free-form workspace where explicit links
are allowed but not required which is useful for initial triage of new
information. Essentially, the human is acting as the spatial parser
using associative thinking: where it is is what it is.

2.2 Hypertext as Knowledge Representation

It did not escape early researchers that while hypertext was a pow-
erful tool for thinking, it also resulted in complex knowledge struc-
tures that could have value beyond to the author themselves. Thus
the second of our seven hypertext contexts focuses on hypertext’s
ability to store and communicate (established) knowledge to others,

8 Author’s Argumentation Assistant [173] combined both Toulmin structures and the
IBIS/PHI model.
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and ultimately its capacity to act as a form of Knowledge Represen-
tation.

One of the earliest digital examples is ZOG® [166]. In appearance
ZOG looks very similar to other early text-based systems such as
Hyperties, however the focus in ZOG is on exploring an existing
sequence of frames, which communicate information from an in-
terlinked knowledge-base (for example, a parts manifest). In fact
ZOG is a more generalisable communication layer and navigating
between frames is only one possible action—another might be to
message a person. ZOG also includes actions to edit a frame (using
ZOG’s editor, ZED). However, here the focus is on collaborative
knowledge building, rather than augmented thinking.

Just as AQUANET brought more structured relationships to Tools
for Thought, so systems such as IGD (Interactive Graphical Docu-
ments) [71] brought structure to Knowledge Representation. In the
case of IGD this was in the form or hierarchical structure, enabling
specific navigation choices (e.g. to traverse up and down the hierar-
chy) as well as specialised visualisations [70]. Similarly the GUIDE
system [39] provides a method for browsing documents where the
top level document is shown initially, and the user selects ‘replace-
ment buttons’ to ‘unfold’ the document to show more details (a
mechanism later known as ‘stretchtext’? or “fluid links® [204]).
Unlike IGD, GUIDE is not a strict hierarchy as the knowledge base
also includes ‘definitions’ which operate like replacement buttons
but which can be used in multiple places within the document.

There have been a number of attempts to create significant in-
terlinked online knowledge bases, for example the Victorian Web
[115]', and the largest open public hypertext knowledge-base re-
mains Wikipedia'?, based on the Wiki philosophy [116] of ‘to make
bad edits easy to correct, rather than hard to make’!?. Wikipedia is
of course a digital facsimile of a traditional paper-based encyclope-
dia, a traditional form of knowledge representation that dates back
almost two millennia (to the Naturalis Historia of Pliny the Elder).
Its collaborative philosophy has echoes of ZOG’s ZED, with a focus
of enabling the knowledge base to grow and evolve over time, but
otherwise as a hypertext is remains rather straightforward, with a
single view of the hypertext, and limited use of its more advanced
features such as (content) transclusions [5].

Hypertext systems that provide alternative views of a knowl-
edge base are known as Adaptive Hypermedia (AH). They take
advantage of a user model to decide dynamically how to present
the hypertext to the user [41]. AH systems such as AHA! use con-
ditional statements in the hypermedia content to alter content or
to change the presentation of links [54]. Adaptive Educational Hy-
pertext systems use this idea to create a knowledge base that can
be used for learning, altering what the user sees according to their
level of expertise (potentially measured through digital testing)
[139].

9Z0G’s name is not an acronym, but one chosen for its concise and memorable nature.
Often overlooked is design influence [77, p.184] from the PROMIS system [174].
19Nelson first describes and names ‘stretchtext” in his 1968 ‘Hypertext Implementation
Notes’ [146, pp.14-19].

Conceived in 1987 within Intermedia, it then migrated via Storyspace to the Web.
2Wikipedia Main Page: https://en.wikipedia.org/wiki/Main_Page.

13As described by the Wikimedia Foundation’s Meta-wiki page ‘The wiki way’.
4MediaWiki conflates Nelson’s original concept of transcluding content with more
general templating and server-side includes.
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A disappointment of this perspective on hypertext must be the
proliferation of commercial digital formats that are not hypertex-
tual at all, but instead seek to replicate paper based formats. PDF,
developed initially by Adobe as a mechanism to capture documents
for printing [105], has become the defacto standard for scientific
documents, despite attempts in the area of eScience to promote
alternative approaches [18]. In commercial publishing, eBook for-
mats such as ePub!® are open, and allow flexibility in how materials
are presented, but offer limited interactivity [136].

The last twenty years has seen a focus on new types of hypertex-
tual knowledge bases that are machine-readable. The roots of this
are hypertext systems where nodes and links are typed, allowing
for alternative presentation styles or even queries to be run over the
structure, an approach known as Rich Hypertext [142, 154]. In 2001
Tim Berners-Lee launched a new initiative that took rich hyper-
texts even further; the Semantic Web eschews unstructured content
almost completely, expressing knowledge as interlinked concepts
connected by typed relationships and described by a schema [20].
The technologies and tools associated with the Semantic Web (RDF,
RDFS, OWL, SPARQL, etc.) have gone on to form the foundation of
the Linked Data movement, focused on the open release of machine
readable data [109].

Another modern incarnation of Rich Hypertext is in the form of
Semantic Wikis which use Wiki mark-up to express types [44, 154],
these have resulted in large services such as DBPedial®, which
attempts to convert structured information from Wikipedia (for
example, written as infoboxes) into Linked Data (RDF that can
be queried through SPARQL) [198]. The view of Hypertext as a
Knowledge Base has always struggled with the question of how
much knowledge should be formalised into a machine-readable
element and how much should be left in the text and links, and
the separation of written and machine knowledge illustrated by
DBPedia is perhaps an indicator that (despite initiatives such as
RDFa [200]) this remains an unsolved problem.

2.3 Hypertext as Social Fabric

The lack of networking among early computer systems initially
limited practical opportunities for multi-user hypertexts!’. A no-
table early exception was IRIS’ client-server system Intermedia [90]
(late 80s). Despite its innovations, the choice of Apple UNIX as OS
limited adoption and visibility of its features. So it was the advent
of the Web, with its radical distribution, and massive user-base, that
provided a context where Hypertext could be seen as more than a
web of text, but also as a web of people: as social media.

Digital social networks have their routes in the 1970s, with novel
systems such as Community Memory (which used teleprinters and
acoustic modems to allow a digital flea market to evolve in a San
Francisco record store [117, Ch.8]) leading to direct dial bulletin
board systems (including significant sites such as ‘The Well’ [72]),
and later Usenet. When personal websites appeared in the 1990s
they included social aspects, with sites like Geocities (1994) pop-
ularising web rings, buddylists, and blogrolls - literally encoding
social relationships as static links. The first social network site was

15ePub descends from IRIS, via Electronic Book Technologies’s Dynatext [179].
18DBPedia: https://www.dbpedia.org/resources/.

7NLS was already four years old before, in 1967, it could move to actual concurrent
multi-user use with the arrival of a time-sharing SDS-940 [14, p.125].
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SixDegrees.com (launched in 1997) which established a more man-
aged and egocentric social hypertext environment, allowing for
friendships to be confirmed, and posts to be circulated to different
degrees within the network.

SixDegrees set the template for an explosion of social media
sites and users in the 2000s: Friendster (2002), MySpace (2003),
Orkut (2004), Facebook (2004), Flickr (2004), Youtube (2005), Twitter
(2006), Tumblr (2007), and Sina Weibo (2009). This new generation
of websites was popularised as ‘Web 2.0’ by Tim O’Reilly in 20058
[159], and recognised as a new generation of hypertext system
[135].

Social media systems have continued to proliferate, often special-
ising in aspects of the social experience such as direct messaging
(WhatsApp, Snapchat), photo sharing (Instagram), video snippets
(TikTok), or even location sharing (FourSquare). As websites they
present through a hypermedia interface, and might be considered
a specialist type of structured hypertext (where nodes have types
such as profiles, channels, or hashtags, and are populated dynami-
cally based on the latest information and updates). However, this is
a superficial interpretation, and the real contribution of Hypertext
as a Social Fabric is to consider people as nodes, and the network
structure of their relationships or interactions as the fundamental
structure being analysed and navigated.

Research has blossomed alongside social network popularity, and
it would be impossible to cover here the myriad of topics explored
in social informatics. However, if we focus on work around the
structures of social networks and the links between people, we find
examples of researchers exploring algorithms to measure influence
[182], to calculate trust [80], to see how networks evolve over time
[13], and to explore how information propagates through those
networks [45].

As the impact of social networks became clearer through the
2010s, research turned outward, looking at the impact of social net-
works on aspects of our society, especially in the digital humanities.
In some spheres this led to entirely new activities, such as the work
on learning environments and open education which led to the
development of MOOCS [17, 51]. In others, it raised serious ethical
questions, such as the discussion of our rights as citizens over our
private data and its uses [86].

Perhaps a key contribution of this view of hypertext is that
hypertext does not happen in a vacuum, and that when deployed
at scale its links become a currency in a financial and political
economy that transcends the technology itself, meaning there is
‘no moral high ground’ [188] where we can think only of their
functionality or rhetorical power. When hypertext becomes a social
fabric it leaves the purely technological realm, and becomes a social
and cultural object that deserves study at that level.

2.4 Hypertext as Literature

Hypertext as a media and a form of expression, Hypertext that is lit-
erary, unsurprisingly pre-dates digital technologies. Early examples
are Talmudical annotation and medieval argumentation diagrams
[69], or the I Ching (The Chinese Book of Changes). In the 20th
century, we see the Oulipo movement—such as Queneau’s Cent
mille milliards de poémes [183, pp.8—17], or Saporta’s Composition

8The term was actually coined in 1999 by Nancy DiNucci [59].


https://www.dbpedia.org/resources/

Seven Hypertexts

No. 1[170]. A dearth of early literary hypertexts reflects the techni-
cal hurdles, there being neither enough suitable computers outside
research spaces nor suitable authoring programs. The flowering
of this genre came at the end of the 1980s, with the affordability
of personal computers and the new availability of hypertext sys-
tems outside of research labs. Malloy’s 1986 work Uncle Roger was
made using Apple BASIC and her own Narrabase tool'?, the work
evolving from earlier paper card-based work from the late 1970s
(83, p.368][120].

Best known from this era is Joyce’s 1987 afternoon, a story [106]
written in Storyspace [35, 107]. At the same time, Apple’s free [sic]
distribution of Hypercard made it a popular authoring tool for
early works such as McDaid’s Uncle Buddy’s Phantom Funhouse
(1993) [125]. In the mid 1990s Adobe Flash was popular for those
wanting a more dynamic, multimedia, experience. As early literary
hypertexts were essentially both written and read in the authoring
environment, the loss of those environments is problematic; of
the three systems mentioned only Storyspace is still available for
modern OSs and hardware (although efforts are being made to
preserve and restore orphaned and endangered works [62, 85]).

Perhaps a key difference between hypertext as literature and
hypertext as a knowledge base is that literature does not neces-
sarily focus on clarity or understanding: embracing multiplicity of
meaning, it may legitimately employ obfuscation or deception. For
example, Nelson rejects afternoon for its lack of a clear navigational
structure: “The purpose of computers is human freedom, and so the
purpose of hypertext is overview and understanding; and this, by
the way, is why I disapprove of any hypertext (like Michael Joyce’s
‘Afternoon’ discussed by Jay Bolter) that does not show you the
interconnective structure.” [150, p.56]. Whereas hypertext literature
tended to content itself with changing the sequence in which a story
was experienced (the Syuzhet), interactive fiction?® (written in tools
such as Inform?! or Twine [78]) goes further and changes the reality
of the storyworld (the Fabula) in response to reader’s choices [196].
It thus goes beyond Adaptive Hypermedia, and not only shows you
different versions of the truth, but potentially different truths.

This plasticity was exciting for post-modern literary critics, who
used it to argue that hypertext literature was the ultimate expression
of Barthes’s ‘Death of the Author’ [16], the idea that meaning is
partly constructed by the reader rather than exclusively embedded
in the text. Landow argues that hypertext enables the reader to see
their role in this process through their link choices [114]—not only
is the interpretation constructed by the reader, but now they had the
power to change the narrative events themselves. However, writing
for all possible outcomes is clearly impossible, as in an endless
Garden of Forking Paths [36], and so the author also makes choices,
to scope a work and to control the agency of readers. As Brooker
quotes from Thomas & Kempis, “Man proposes, God disposes” [38,
p-46].

9Used for v3+ of the work. v1 used Picospan (on The Well), v2 used Unix shell scripts.
20This is not always a clear distinction, and perhaps best describes the com-
munities rather than the work itself. Hypertext literature implies a more self-
conscious/intentional/deliberate avant-garde movement, whereas interactive fiction is
more popularist and playful.

Anform: https://ganelson.github.io/inform-website/.
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A focus on poetics distinguishes the literary context within the
scope of hypertext research, this includes subjects such as the iden-
tification of structural patterns [23, 129], the rhetorical usage of
links [124], discussions of closure [60], or consideration of reread-
ing/rewinding [138]. It also opens up new concerns, such as the
form and value of criticism and the pitfalls of a new literary econ-
omy [29], or the process of remediation of old media into new [34,
p-45].

Originally, both literary and technology focused researchers
were well integrated within the hypertext community, but some-
thing of a gulf between them has emerged in recent years. Rep-
resentation of literary theory has become far less common in the
ACM Hypertext Conference [6]. In our view, this disconnection is
a loss. The transferable insights, that may benefit the technologists,
are not just superficial but show how a literary perspective chal-
lenges the sometimes lazy assumptions of hypertext technology
orthodoxy that we have inherited from the Web. Recent efforts
to mend this rift, such as the invitation to Grigar’s Tear Down the
Walls exhibition at ACM Hypertext 2019 are deliberate steps in the
right direction [84].

2.5 Hypertext as Games

Espen Aarseth distinguishes between hypertexts and cybertexts, ar-
guing that cybertexts are “a self-changing text, in which scriptons
and traversal functions are controlled by an imminent cybernetic
agent, either mechanical or human” [1]. While AH, with its con-
ditional links and content, might fulfill this condition (with the
adaptive engine as the agent) static hypertexts do not.

Bernstein defined Strange Hypertexts as those with unusual data
models, presentation, or interaction systems [25], using a card-
based prototype (Card Shark) and a virtual location based prototype
(Thespis) as examples. Originally intended as a call-to-arms for
system developers to be more playful and experimental [99], the
paper also extends the scope of what we might consider to be
hypertext systems, firmly placing them in the space mapped out
for cybertexts by Aarseth.

Narrative Games take this even further, radically changing the
presentation of scriptons (lexia), and extending interactions into a
wide set of game mechanics. From a Game Design perspective we
can consider traditional literary hypertexts as “a subset of games,
with a constrained set of mechanics based around textual lexia and
link following, albeit with a history of pushing those boundaries
with strange structures and alternative behaviours.” [128].

Interactive Digital Narrative might be considered the umbrella
term that covers all of these permutations [111], the term reflects a
change in emphasis to a higher level conceptualisation where users
are exploring fictive worlds (whether through texts or via other
means) as exemplified by Janet Murray’s vision of Hamlet on the
Holodeck [140]. From hypertexts to strange hypertexts to narrative
games this is not a spectrum where the value of hypertext dimin-
ishes, but one where it is joined by other elements and new design
considerations [131]. A purely hypertextual reading of narrative
games is valid, but incomplete.

Locative games, games experienced on a smart device with in-
teractions triggered by location, are a good example. StoryPlaces
is one such, based on a sculptural hypertext model that has been
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extended to include location and time constraints [32, 100]. It can
be analysed as a hypertext, for example using the Canyons, Deltas
and Plains model [132], but whilst its mechanics may be very simple
this is not enough to describe the design of its locative experiences
as the affordances of the physical location and its influence on the
experience must be taken into consideration [134].

The extended mechanics and interfaces of narrative games are
not merely laid over a narrative, they are also inherent to telling
that narrative [137]. This implies that authors will want to extend
their creative control over hypertext narratives to include the way
in which hypertexts are presented and to change the interaction
methods that readers can use. There is thus a challenge both in
applying hypertext theories to games, but also in learning from
games in order to make literary hypertext environments more
powerful and flexible.

2.6 Hypertext as Infrastructure

The need for interoperability has long been understood and mani-
fested in initiatives such as the Dexter Model [96] which attempted
to create a standard architectural view of hypermedia systems. This
led to a generation of Open Hypermedia Systems (OHSs)—for exam-
ple, Microcosm [76], DHM [88], HyperDisco [192], HOSS [157]—
that attempted to break out of a monolithic view of hypertext and
bring hypertext services to a wide array of desktop tools and op-
erating systems (utilising the pre-existing idea of linkbases that
are combined with documents at run-time: q.v. Intermedia’s link
service [90, pp.45-48]). This new context of heterogeneous tools
caused the formation of the OHS Working Group within the Hyper-
text research community, and drove the development of the Open
Hypermedia Protocol, which operationalised Dexter and specified a
generic hypertext link model and a set of possible actions embedded
in a human readable API [52].

Dexter and OHP represent a view of Hypertext as a core compu-
tational service, operating as an infrastructure that sits below the
application level, and makes itself available widely across a user’s
desktop. The 1990s saw the development of Service-Oriented Ar-
chitectures using technologies such as CORBA?? followed later by
SOAP and REST. OHSs developed further into Component-Based
OHSs (CB-OHSs) where the navigational services of OHP were just
one component of many. Systems such as Callimachus [186] and
Construct [195] connected multiple hypertext clients to multiple
hypertext structure servers, allowing for structures specialised for
navigation, spatial, or other types of domain.

The philosophy behind this approach was best captured by Niirn-
berg et al. when they appealed for the ‘primacy of structure over
data’ [156], and called for a new approach of Structural Computing
that made the definition and manipulation of these structures (e.g.
links, or spatial hypertext collections) as fundamental a part of
a computing environment as is the file system [193]. They were
not alone. Ted Nelson, more than three decades after arguing for
a global hypertext system and coining the word ‘hypertext’, also
appealed for a more versatile but structured view of data in the form
of the ZigZag model based on zzstructures [151]. At a high level

22CORBA (1991) see: https://www.corba.org/history_of _corba.htm.
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ZigZag can be understood as a kind of multidimensional spread-
sheet where users can pivot their view at any time to see alternative
dimensions.

While this view of generalisable hypertext infrastructures lives
on in modern systems such as Mother [10], much of the work on
hypertext infrastructure was displaced by the vertiginous rise of
the Web. As Atzenbeck puts it (in 2017): “A research gap can be wit-
nessed between the original hypertext infrastructure work around
the year 2000 and today which has not been compensated by the
growing Web.” [11]. The desire for open systems has been replaced
by an acceptance of the Web as a common platform for developing
applications and tools (the Web 2.0 era [59]), whilst Linked Data
[21, 199] took the role of versatile structure [97]. Nevertheless, the
view of hypertext as infrastructure was an important part of his-
torical hypertext work, and is one of the antecedents of modern
service, cloud, and linked data platforms.

2.7 Hypertext as Interface

Hypertext is associated with a variety of interfaces for interacting
with and navigating information. The early hypertext systems (such
as NLS [66], or Hyperties [175, 176]) already had the core mecha-
nism of link following in place. A clickable ‘hotspot’ in the text that
when selected (whether by mouse, cursor, or lightpen) caused that
link to be activated and for the user’s viewpoint to be navigated to
the destination of that link. In later multimedia systems this hotspot
(technically defined as a ‘source anchor’) was extended to cover not
just ranges of text, but also areas in an image or video, stretches
of time in video or audio, or even location extents [52, 130]. Links
were typically highlighted by emphasis (underline, italic, etc.)?® or
by colour?*. However, later systems allowed this to be controlled
(for example, through a presentation specification in OHP [53], or
CSS [197] on the Web).

Source anchors were not always visible. StorySpace used hidden
anchors, which were only revealed on a key-press. StorySpace also
allowed authors to create a default ‘next’ link, which would be
activated via a different key-press. The destination of a link could
be a whole document or a section of that document (a ‘destination
anchor’). NLS and Hyperscope used viewspecs to allow documents
to be opened from a specific link in a specific view (for example,
with line numbers, or content filtering) [68]. The destination was
typically swapped in to replace the source, but in later windowing
systems they could also open up new windows and display the
destination as well as the source, what Rosenberg calls conjunctive
rather than disjunctive linking [168], and which Bernstein identified
as a montage pattern [23]. The more complex links in OHSs allowed
these systems to support n-ary links with arbitrary numbers of
source and destination anchors [4]. Combining linkbases and doc-
uments at runtime also allowed them to calculate links and inset
them into documents. Microcosm’s ‘generic links’ were defined
with key terms as anchors, users would then select a passage of text
and ‘calculate links’ causing any matching generic links to appear
[98]. Transclusion was also an option for a link-following action,

2Some early systems used marginal or interlineated link icons.
%4The blue links we associate with the early Web were a result of research work
undertaken by Ben Shneiderman on Hyperties years earlier [101].
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embedding the destination anchor within the current document, a
process known as stretchtext or fluid links (q.v. 2.2).

Despite this prodigious array of interaction methods (or perhaps
partly because of them) significant issues have been noted with hy-
pertext interfaces. The lost-in-hyperspace problem (disorientation
within an endless network of nodes and links with few navigational
markers) was identified relatively early [61, 63], as well as the diffi-
culty that authors face as they struggle to maintain intention and
argument [28, 112]. Solutions included following structural design
principles [102], patterns such as an identifiable neighbourhood
[23], breadcrumbs [22, pp.42-3], or the automatic identification
of hierarchies [37]. Although some have argued that these digital
‘sprawling places’ have a value in terms of their complexity and
non-linear utility [113], and in the literary context disorientation
can have a valued aesthetic effect [106].

Links have been hailed as the new punctuation [124], and shown
to influence reading even when not used for navigation [104], but
they are not the only interaction associated with hypertext; over
the years many interfaces have been proposed for searching and
browsing hypertext structures. Maps are a common approach and
were present in the earliest systems [35, 95], they use a visual
representation to show the architecture of the hypertext and its
connections, and can be based on spaces, sequences of scenes, net-
work visualisations, and other approaches [141]. Rich hypertexts
lend themselves towards concept mapping, with the different types
effecting the presentation of links or nodes [205], ‘hashtags’ are
a folksonomic way of defining types, and also popularised ‘word
clouds’ as representations of tags and their frequency [74]%.

Structured browsing methods include dictionaries, glossaries, or
sitemaps [181] which might be constructed automatically or manu-
ally. Facetted browsing makes this structure interactive, allowing
users to manipulate a series of filters to locate items in which they
have an interest [79, 172]. Alternatively systems might include a
search interface, typically this is based on content although struc-
tural search is also possible [161]. Famously, it was the invention of
‘pagerank’, a Web-based search algorithm resistant to manipulation,
that was the foundation of Google’s success [162].

Many Web 2.0 systems used their social aspects to improve the
browsing experience. Collaborative filtering uses social similarity
to find things that might appeal to people-like-you [135], and rec-
ommendation systems based on content or network analysis have
become a research field in their own right [164]. This glimmer of
intelligence is perhaps a sign of things to come, large language
models such as ChatGPT offer not only free text search, but free
text results—that combine and reinterpret data into the form that
was requested (albeit with the dangers of hallucinations [153], and
being only backwards-looking?®), it remains to be seen how this
interaction paradigm will change user’s expectations of the systems
with which they interact.

%5 Made popular by the Flickr photo site ¢.2006, their word clouds used Flanagan’s
earlier technique.
26An LLM (Large Language Model) only knows the facts that were in its training set.

HT ’23, September 4-8, 2023, Rome, Italy

3 DISCUSSION

The seven hypertexts are not strict categories, but ways of framing
hypertext that help to focus major areas of research. There are clear
relationships between them. For example:

e Adaptive Hypermedia techniques sit between Knowledge
Representation and Literary Hypertext; the techniques out-
lined by Brusilovsky in the context of educational hypertext
are exactly those used in Literary platforms such as Twine
[40].

Social activities can be constructive as well as merely expres-

sive, and so the area of Computer Supported Collaborative

Work (CSCW) [87] draws on both Hypertext as a Tool for

Thought, and also as a Social Fabric; take as testament the

existence of the Wiki Gardner [50].

e Linked Data is a key outcome of the decades of work on
Hypertext Infrastructure but is also a key technology in
machine readable Knowledge Representation [97].

o Spatial Hypertext, while driven by the activity of Tools for
Thought [123] draws on visual maps from Hypertext Inter-
face research.

o The mechanics of Games are an extension of Hypertext Inter-
faces, where we follow links not by clicking on hotspots, but
by collecting items, entering areas, or by defeating the big
boss [131]. This implies that if game mechanics can convey
story [137], than so to might non-ludic interactions.

Despite these permeable edges our research communities can be
fractured, ideas and concepts are reinvented, and our terminology
diverges [128]. Our task here is to point out that there are other
Hypertexts out there, and we might all learn from them.

The importance of understanding hypertext’s multiple personali-
ties is a long-standing theme in the community, especially bridging
the gap between writers and engineers, as Wardrip-Fruin noted:
“those working in the literary community must reconsider hyper-
text definitions focused on the link, and those working in hypertext
research must reconsider definitions that privilege knowledge work
over media” [191]. Our seven hypertexts are far from the first time
that this heterogeneous view of hypertext has been presented.

Early hypertext researchers such as Conklin and Joyce tended to
make the distinction between authoring and reading. Joyce terms
this exploratory vs constructive hypertexts (his so-called ‘Siren
Shapes’ [108]), exploratory hypertexts would tend towards Hy-
pertext as Knowledge Base, whereas constructive lends itself to
Hypertext as a Tool for Thought. Conklin identified four general
types of hypertext system: macro literary, browsing, problem ex-
ploration, and general purpose [48, p.4, Sect 2]. Macro literary is
a large scale knowledge base, and browsing would also be in the
knowledge base space, but with emphasis on Hypertext as Inter-
face. General purpose is more aligned with Tools for Thought, and
problem exploration is the same, but with an emphasis on structure
(similar to rich or argumentation based hypertext systems).

Halasz and Niirnberg take a different approach, providing a set
of axes against which any given hypertext project might be mapped.
Both were delivered as keynotes at the ACM Hypertext conference.

Halasz (1991) focused on the values and goals of the people
developing the system, describing the axes as diametrically-opposed
roles [93] navigators and architects is about the focus on content
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vs. structure (which applies universally across our seven); literalists
vs. the virtualists is concerned with static vs. computed links (and
perhaps the lines here have blurred through innovations such as
linkbases [98, Ch.3.5] or sculptural hypertexts [25]); card sharks
vs. holy scrollers reflects the early distinction between card-based
hypertexts with short atomic nodes, and longer-form interlinked
texts (an interface debate and a distinction that lives on in Tools
for Thought methods such as the Zettlekasten®”); finally the literati
vs. the engineers is captured by Hypertext as Literature and to
a certain extent as Games—speaking more than thirty years ago
Halasz celebrated the diversity of the community. Here, we note
the gulf that has since developed, and welcome recent attempts to
bridge it.

Niirnberg’s address was more than a decade later (2003), and
attempted to explicitly address the question of “‘What is Hypertext?’
[155]. The Manual vs. Automatic axis attempts to address the ques-
tion of whether hypertext is augmenting our thinking or doing our
thinking for us, which echos to some extent the distinction between
Tools for Thought and Knowledge Representation—this question
seems equally as relevant today, especially with recent advances in
Al The Contextual vs. Essential is about the emphasis on structure
or data (an echo of the card sharks vs. the holy scrollers); finally,
Perceived vs. Implemented is concerned with whether hypertext
structure is overlaid upon or interpreted from our data, or whether
it is the fundamental building blocks of that data. These last two
points are mostly orthogonal to our seven, although the work on
Hypertext as Infrastructure developed from a position that infor-
mation was essential and perceived (stored as data in nodes and
augmented via hypertext) to a position where it was contextual and
implemented (where data is expressed as fine grained networks of
structure (e.g. zzStructure [151], or Linked Data [19]).

In retrospect it is clear that Niirnberg’s comments reflect his view
of the necessity of this journey and his philosophy of Structural
Computing [156] (that was reflected in CB-OHSs [194] that were
contemporary to his comments). It was not clear to researchers at
the time that the ‘Data Border’ should retreat so far [126], and the
intervening years have arguably shown that both developers and
users tend to be pragmatic, finding a place for both approaches as
required [97].

Wardrip-Fruin notes that Niirnberg’s conceptualisation of Hy-
pertext as “structured knowledge work” [191] is clearly not inclu-
sive to the Literary and Games aspects of hypertext, and we can
qualify that by noting that it mostly applies to Tools for Thought,
Knowledge Representation, and especially Infrastructure.

Given the tensions between these axes, and the different values,
systems, and communities in our seven, it does beg the question
that if these things express our differences, what are the aspects
that we have in common?

3.1 The Requirement for Non-regularity

At a superficial level what unites all seven hypertexts is that they
embrace non-regularity in information structures. They are non-
linear, non-hierarchical, and when they do embrace patterns they do
so in a way that is non-exclusive, and open to constant change and
revision [129]. This has its roots in Nelson’s Computer Lib/Dream

?7See: https://zettelkasten.de/communications-with-zettelkastens/.
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Machines from 1974, where Nelson pointed out that “Everything
is deeply intertwingled” [148]—unlike the mainstream computing
environment (at least, of the time) hypertext does not impose one
structure on information, but embraces the many.

In this way it is a mirror of the way in which we hold informa-
tion in our own minds, using verbal and non-verbal memory to
store Logogens and Immogens with referential connections between
them [46]. Hypertext as a Tool for Thought is about supporting
the capture of information in this form, Hypertext as Knowledge
Representation or Social Fabric is about using it once it is captured,
Hypertext as Infrastructure is about how it is stored, and Hypertext
as Interface is about how it is navigated.

Hypertext as Literature and as Games are in many ways exten-
sions of the Hypertext as Knowledge Representation, extending
that view with aesthetic and poetic considerations. Koenitz has
described the possibility space of interactive digital narratives as
a Protostory [110]—the sum of all things that might be told, and
we might think of our own memories as protostories, ready to be
expressed differently to different audiences. Human communica-
tion is not normally linear (that is a convention associated with the
invention of writing?®), oral storytelling is interactive and conver-
sational, we use language to explore each others protostories, to
deviate to where our interest takes us, to navigate together. Hyper-
text is about enabling this process. It is not writing but pre-writing,
writing for thinking.

What makes Hypertext challenging in the literary and narrative
game spaces is that it is not just about defining protostory, but
about the whole process of interaction. Writers therefore have to
ensure that every path is valid, that all routes are satisfying, and
that—despite the paradox of reader agency—the conventions of
narrative are respected [12, 28]. It thus requires that we understand
and operationalise these rules (drama, rhetoric, dispositio), bringing
engineering into spaces usually occupied by the humanities. At its
core hypertext thus demands interdisciplinarity.

3.2 Philosophical Context

But non-regularity is just the manifestation of hypertext’s philo-
sophical underpinnings. Again these are writ large in Nelson’s
work. Computer Lib has a battle cry, “You can and must understand
computers NOW” [148], because Nelson understood that this new
technology would empower those that used it and, more than this,
that its shape would come to define the way in which we think
about the world. Taking charge of that shape was therefore of the
greatest importance. Hypertext is thus rooted in existentialism, in
the necessity for the individual to build their own meaning and
perspectives, manifest in the digital realm as the need to choose
our own tools, structures, and ultimately medium of expression.
Writing is thinking, so we must choose how we write. To Nelson
and those that followed him, regularity was to be avoided precisely
because it constrains our expression.

As Bernstein explains in On The Origins Of Hypertext In The
Disasters Of The Short 20th Century [30], during the Cold War the
funding that poured into US technical innovation and enabled hy-
pertext systems was matched by a collapse of existing certainties
about the understanding of text. The structural patterns previously

28This is implicit in Fischer’s A History of Writing [73, Ch.1-3].
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of such use to the physical sciences proved less sure-footed in the
deconstructed medium of hypertext.

Hypertext is thus also rooted in post-modernism, and especially
post-structuralism. Although naively a structuralist technology
(what are link networks if not structures?), hypertext’s insistence on
non-regularity, and its polymorphic nature, make it an idiosyncratic
technology built for Derrida’s ‘jeu libre’ (free play) [57], not because
it eschews structure, but rather because it is a source of structure.

3.3 Hypertext as Method?

In their 2019 ACM Hypertext paper, Atzenbeck and Niirnberg make
a case for an alternative view (separate to the seven that we have
set out here), that of Hypertext as Method [9]. In this perspective
hypertext is not a set of technologies, nor a data structure, but
a way of looking at arbitrary systems—a method of inquiry. We
would describe this as applying the philosophical underpinning
of hypertext to other domains to both critique them and see how
they might be reformed (they use the example of Al highlighting
the tension between augmenting and replacing human knowledge
work).

In Hypertext as A Lens [131], Millard applies the method of in-
quiry approach to Interactive Fiction and Games, but in this case
working more concretely with the structures and interactions from
Hypertext research, showing to what extent they can provide ex-
planatory power, and where there are limits.

So why do we not include Method as an eighth perspective on
hypertext? Our Seven Hypertexts are really applications of the un-
derpinning hypertextual philosophy we described above to different
domains: knowledge, learning, sociality, literature, play, software,
and interactions. Hypertext as Method describes not one of these
domains, but rather the application process itself. It separates the
process from where it has been applied, and argues that it could
be applied elsewhere. It is therefore a useful meta-abstraction that
helps explain where the seven hypertexts come from.

3.4 A New Ferality

In 2005 Jill Walker presented a paper on Feral Hypertext in which
she argued that hypertext had escaped the research lab into the
wild, and urged the Hypertext community to begin acting as hunter-
gathers rather than farmers—to study what was happening and how
it was being used [189]. In 2008 Millard, writing in the SIGWEB
newsletter, observed that this call had been heeded, and that the
Hypertext Conference had become “a great safari” [127].

Since 2005 the Hypertext conference has explicitly included so-
cial networks, and perhaps these are the ultimate feral systems,
but today we see a new ferality across all of the seven hypertexts.
Bernstein’s repeated question of Where are the Hypertexts? [24]
(referring to lack of a substantive body of hypertext literature) has
been answered—in a slightly different context: they are in the games
we play. And in the productivity sphere we see a surge of new pro-
ductivity applications, ‘PKM’?° tools, come to join more established
systems such as Tinderbox [27]. Obsidian, Roam, Remnote, Notion,
Tana and Logseq are all relatively new hypertext tools that do not
even call themselves hypertext tools, and yet they have millions of

29PKM: Personal Knowledge Management.
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users, and are busy rediscovering all of the old problems, and find-
ing exciting new solutions. Their popularity has driven Microsoft
to release an equivalent product, Loop®’, that has the potential for
even larger audiences.

Artificial Intelligence, Virtual Reality, and Augmented Reality are
domains where rapid progress means there is a danger of history
repeating itself again, despite the fact that both have been targets for
hypertext for decades [33, 177]. Hypertext as Method is an approach
that will help the Hypertext community to address them. There is a
specific opportunity as the Human in The Loop is often overlooked
in AI [202] and hypertext can offer a neutral collaboration space
for both human and AI actors.

Walker’s instinct is still correct—as a community we need to
study the real uses of our technology, even when (especially when)
we are not the direct source of that technology.

3.5 What was left behind?

This new ferality begs the question of what has been left unfin-
ished and rusting in the long grass. In 1987, Halasz famously put
forward ‘Seven Issues’ for hypertext [92] revised in 1991 [93] and
further expanded in 2001 [94] to thirteen items; these covered issues
such as search, composites, collaboration, and hypertext markets.
Viewed from today’s distance, we would argue that all of Halasz’s
‘Seven Issues’ are, in their original sense and the context of the
time, essentially resolved. The engineering challenges of networks,
scale and interoparability have been subsumed by Web technolo-
gies and advanced development platforms (like Unity) that enable
flexible and bespoke structures and behaviours. Whilst HTML re-
mains permissive of poor user encoding, in its intended form the
semantic structure of the document model offers a robust nexus for
re-purposing content. The divisions are more about access, privacy,
and trust and these reflect more on the ‘dimensions’ that Halasz
raised alongside his better-known ‘issues’.

While not an exhaustive list, the following shows a range of
observations and associated questions across the seven hypertexts,
many rooted in ferality, or raised by new technological develop-
ments:

o The failure (or at least limited fulfillment) of the promises of
Linked Data and the Semantic Web. These were the branches
of Hypertext as Infrastructure that stretched furthest, but
they did so by sacrificing much of the initial Semantic Web
stack. Programmer friendly formats such as JSON provide a
powerful incentive for three star data [19] and quick script-
ing solutions keeps the costs of those decisions low. LLMs as
co-pilot programmers may reduce the cost even further. Does
hypertext have a future as an infrastructure technology?

e PKMs have been slow to learn the past lessons about linkage.
In particular aspects such as rich hypertexts and first class
links, this is a missed opportunity for Tools for Thought.
How can the simple interfaces required by PKMs be applied
to more powerful link structures?

e Spatial Hypertext has become dormant®!. Spatial maps or
canvases are popular (e.g. Apple Freeform, Microsoft White-
board) and fulfil the same need for information triage as

30See: https://www.microsoft.com/en-us/microsoft-loop.
31 A notable exception is the work of Atzenbeck and collaborators [7, 8, 11, 169, 171].
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identified in VIKI three decades ago [123], they are thus a
key aspect of Tools for Thought. But there are no commer-
cial spatial parsers, and no ways to resolve spatial structure
into more formal organisations structure (that could then be
navigated in an alternative view). How can we revive this
area of work?

e A lack of integration between Artificial Intelligence and
Adaptive Hypermedia: both in terms of LLMs generating hy-
pertext output, but also as hypertext incorporating prompts
for Al generation. How can Al and AH be meaningfully com-
bined for Knowledge Management, Literature, and Games?

e The disconnection between Hypertext Literature and Games.
Popular tools for Hypertext Literature (such as Twine) are
often used to draft interactive scripts for games, but they are
poorly suited to the task. Alternative models of hypertext (e.g.
sculptural hypertext) seem better suited and have had some
commercial success 32 but the awareness of these techniques
within the games industry remains poor, and the tools used
there are closed. How can hypertext knowledge be applied
to games in a way that makes a meaningful difference to
commercial development?

e The rise of ebooks and PDF to dominance. ebooks repre-
sent the majority of commercial activity in Literature, and
PDF the majority of publishing in research (Knowledge Rep-
resentation). Both formats are a digital facsimile of their
paper equivalents, with very little additional functionality
or benefit. How can we create more powerful representa-
tions of these formats within existing commercial and social
structures?

o The wild west of extended reality interfaces. Extended reality
interfaces (such as Virtual Reality, Augmented Reality, and
Locative Systems) suggest new interfaces with information,
with new affordances and possibilities. There is a danger that
just as paper was replicated onto our digital desktops, our
desktops will be replicated into the ‘metaverse’. How should
we re-imagine hypertextual interaction for these radically
new environments and shed legacy constraints?

o Our writing tools remain stuck in a linear world. Our writ-
ing tools are not structured to produce text that is suitable
for remediation and remix. Text published online is often
dragged into these processes (e.g. through web scraping, or
privileged APIs that are hidden from the authors) with few
mechanisms for acknowledgement or financial reward. This
has implications for both Hypertext as a Tool for Thought,
and as a Social Fabric. How do we help authors become
proactive and empowered participants in the process?

e Hypertext doesn’t kill people, people kill people. As a Social
Fabric, hypertext technology places power unevenly into the
hands of bad actors [31]. How can we ‘by design’ deal with
real human behaviour in open hypertextual environments?

Our analysis of the seven hypertexts was partly inspired by
O’Hara and Hall’s view of the Four Internets [158], their work scopes
out contexts with common technology but with separate value sys-
tems. In contrast we find wide ranging research with different
technological focuses but a consistent set of values that have been

32For example, Failbetter’s development of storylets for games such as Sunless Skies.
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applied to different problems and domains. Despite this we are faced
with the same existential question—how do we avoid balkanisa-
tion? Hypertext was fragmented originally by the lack of persistent
networks and common formats/protocols. Now it is direction that
separates us. Not to mention the risk that the balkanisation of the
Internet could permeate back into hypertext.

Given the blurred edges of the Seven Hypertexts, this should be
a timely reminder that these aspects of hypertext need not go their
separate ways. Interdisciplinarity is our strength. Cross-pollination
revitalises the whole.

4 CONCLUSIONS

Hypertext is one of the oldest research communities in computer
science, it has spawned many other fields, and helped to develop
technologies that are now fundamental to our everyday lives. Yet
the breadth of hypertext, and its myriad offshoot communities, can
make it difficult for the hypertext research community to define
what hypertext research is - what sets it apart, and how that dif-
ference might continue to make a contribution into the future. In
fact, this seems to be a perennial question - both a healthy focus
of reflection, and an unhealthy source of existential doubt. Does
hypertext still have a place in the world?

In this paper we have attempted to change this narrative, not
by defining hypertext, but by embracing its many forms. We have
followed the threads in the literature to present Seven Hypertexts,
perspectives on hypertext that reflect particular contexts in which
Hypertext research work is undertaken. These are Hypertext as a
Tool for Thought, as Knowledge Representation, as Social Fabric, as
Literature, as Games, as Infrastructure, and as Interface. These are
not distinct categories, but loci, with clear relationships between
them, and shared technology or approaches.

We have then looked for commonalities between these seven,
identifying the common philosophical underpinning of both post-
structuralism and existentialism, which manifests through an em-
brace of non-regularity. Each of the seven hypertexts is an applica-
tion of this philosophy to a particular area: knowledge, learning,
sociality, literature, play, software, and interactions. This applica-
tion has been identified by others as Hypertext as Method with the
suggestion that it might yet be applied in new places and to help
solve new problems.

Our analysis also reveals a field rich with a new ferality, espe-
cially in narrative games and commercial productivity tools, that
raise new questions, and suggests that it might be time to revisit
old ideas. We urge the hypertext community to broaden its safari
to include these burgeoning areas. Hypertext systems as envisaged
by the pioneers, and of the creative trailblazers, exists - with an
audience of millions. Hypertext research has never been so relevant.

This is in stark contrast to the view held by some outside the
community that hypertext as a discrete field is ‘done’, subsumed
by the Web. Yet this is to misunderstand hypertext and see it only
as a technical affordance. In fact, the Web’s richer, deeper parent
survives and is still making a contribution 33,

As yet another summary of hypertext concludes we may be
tempted to ask, from the back seat, “Are we there yet?”. Given all
of the above, the answer is surely a resounding “No”. The values

33 As it has from outset: HES was used to help send humans to the Moon [15, p.106].
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inherent in the hypertext approach are still a challenge to the great
technical and commercial forces at work today, and offer valuable
perspectives on new initiatives and technologies.

Hypertext still has much to say and it needs its champions. We
have work to do.
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