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Amemex is a device in which an
individual stores all his books,
records, and communications,
and which is mechanized so
that it may be consulted with
exceeding speed and flexibil-
ity. It is an enlarged intimate
supplement to his memory….
[memex provides] associative
indexing, the basic idea of
which is a provision whereby
any itemmay be caused at
will to select immediately and
automatically another….

Before him are the two items
to be joined, projected onto
adjacent viewing positions. At
the bottom of each there are a
number of blank code spaces,
and a pointer is set to indicate
one of these on each item. The
user taps a single key, and the
items are permanently joined

Thereafter, at any time, when
one of these items is in view,
the other can be instantly
recalled …Moreover, when
numerous items have been
thus joined together to form a
trail, they can be reviewed in
turn…. It is exactly as though
the physical items had been
gathered together fromwidely
separated sources and bound
together to form a new book. It
is more than this, for any item
can be joined into numerous
trails…Next, in a history, he
finds another pertinent item,
and ties the two together.
Thus he goes, building a trail
of many items. Occasionally
he inserts a comment of his
own, either linking it into the
main trail or joining it by a side
trail to a particular item.”3

It is important to remember that
Bush wrote this in 1945, before com-
mercial computers, before the Inter-
net, before text and word processing
programs, and before the formal

study of information retrieval (IR). But
it is fairly easy to see that Bush is com-
mitted to the principle of bringing to-
gether concepts and ideas, which goes
far beyond linking static documents.
The trails of which he speaks are in-
tegrated, annotated threads of frag-
ments from many sources, carefully
woven into anewcreative artifact.Note
that this does not involve the linear
transversal of a sequence of hyper-
linked documents currently provided
by theweb,which falls quite short ofhis
vision. One does not create an original
manuscript by assembling a collection
of old readings.

EXTENDING BUSH’S VISION
Flash forward twenty years, and Ted
Nelson introduces the world to hy-
pertext, not the hobbled form that we
know from the World Wide Web but
a more full-bodied form implied by
Bush. Nelson’s planned version of hy-
pertext directly supports content tran-
sclusion and copyright management
still absent from the web.

“If a writer is really to be helped
by an automated system, it
ought to domore than retype
and transpose: it should stand
by him during the early periods
of muddled confusion, when
his ideas are scraps, fragments,
phrases, and contradictory over-
all designs. And it must help
him through to the final draft
with every feasiblemechanical
aid—making the fragments
easy to find, andmaking easier
the tentative sequencing and
juxtaposing and comparing.”5

He expands his idea with an over-
view of the overall design that aworthy
information sharing system, which
Nelson named evolutionary file system
(ELF), should have:

1. Theremust be support of hyper-
links to network file resources.

2. Theremust be informal, not
rigid, formal file relations—it

must storemedia in any form
and arrangement desired.

3. All files must be able to hold
associated commentaries and
explanations.

4. The files and file elements
must bemodifiable at will, and
suchmodificationsmust be
“dynamic” in that the change
of one element will automati-
cally change other associated
elements.

5. The files must be retained
in a version-controlled
environment.

6. All element linksmust be
bidirectional.

7. Theorganizationofdataelements
must supportnonlinearity.

We note that only requirement 1 is
supported by the web, and even then in
only limited form, for 1) web hyperlinks
are unidirectional and 2) most links
remain URLs and not URNs (resource
names) or URIs (resource identifiers).
One sees a clearer image of Nelson’s
ambitions in his definition of hypertext
as a “body of written or pictorial mate-
rial 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 interrelations;
it may contain annotations, additions
and footnotes from scholars who have
examined it [and leading to] is a bundle
of relationships subject to all kinds of
twists, inversions, involutions and ar-
rangement: these changes are frequent
but unpredictable.” Obviously, Nelson
has in mind a data structure that sup-
ports collaboration, specifically includ-
ing transdocument interconnectivity
which he elsewhere calls transclusion.6
His intentions, which are consistent
with Bush’s original vision, are clearly
seen in Figs. 2–4 in his articles.
Nelson, like Bush, is short on tech-

nical details in his publications. How-
ever, if computer scientists take the
time to seriously study these contri-
butions, they will see that the scope
of their collective visions (along with
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Engelbart’s7) circumscribes a much
more expansive view of IR that spans
networking, data processing, text and
word processing, andmultimedia. The
overarching idea is that human-cen-
tered IR must be driven by the intel-
lectual requirements of the users. In
modern terms, we might label this
the search for a grand unification of
all cybermedia under a robust set of
content-oriented, resource-level pro-
tocols. In any case, such requirements
must efficiently and effectively ad-
vance human creativity in all cogni-
tive areas, including science, technol-
ogy, art, humanities, etc. While the
articles may seem obtuse by modern
standards, the terminology archaic (at
least in terms of computing history),
and the descriptions and definitions
awkward, the underlying concepts re-
main innovative, radical, and conse-
quential to the present day, well over a
half-century after theywere advanced.

THE VISION, EXTENDED
Doug Engelbart summarizes the goal
of the collective Bush–Engelbart–Nel-
son vision nicely in his companion to
Nelson’s 1995 update.4What is needed,
he offers, is a tool that focuses on a
universal knowledge base rather than
function-oriented paradigms like
word processors, file transfer proto-
cols, and even the present manifesta-
tion of hypertext! The differenceswith
existing systems become clear in his
discussion of relevant data structures:

“Every knowledge object—from
the largest documents, to aggre-
gate branches, down to content
units such as characters—has
an unambiguous address,
understandable and readable
by a user, and referenceable
anywhere in the hyperdocu-
ment system….A structured,
mixed-object hyperdocument
may be displayed with a flexible
choice of viewing options:
selective level clipping, filter-
ing on content, truncation or
other transformation of object

content, new sequences or
groupings of objects including
those residing in other docu-
ments, etc. Linksmay specify
views so traversal retrieves
the destination object with
a prespecified presentation
view (e.g., display as a high-
level outline or display only
a particular statement). View
specification becomes a natural
and constantly employed
part of a user’s vocabulary.”

It is clear that both Engelbart and
Nelson advance the idea that the cur-
rent web, browsers, and media-manip-
ulating technologies should be seen
as merely a first step toward a much
more ambitious cybermedia-oriented
end state. Twomission-critical features
necessary in realizing this potential
are Nelson’s transclusion and transco-
pyright. Transclusion is particularly
interesting as it involves “reuse with
original context available, through em-
bedded shared instancing” that spans
any arbitrary number of sources and at
anarbitrary level of element sizewithin
artifacts. The operational principle is
the integration of contexts in the pre-
sentation and manipulation of media.
The concept is easier to understand with
one of Nelson’s demonstrations.7
The many talks and demonstrations

provided by Nelson and Engelbart col-
lectively circumscribe the virtual corpus
of their vision or, more accurately, the
vision they shared with Vannevar Bush.
The term “virtual” must be emphasized
because neither was able to bring their
vision to commercial fruition, which is
a measure of both the complexity of the
task and the limited immediate business
appeal. Such was our experience with
the enterprises of detecting gravitational
wavesandprovingFermat’s last theorem.
One must remember that the challenge
of implementing a namespace for con-
sistent and complete uniform resource
names (URNs) proved so daunting that
the entire enterprise was abandoned in
2005. The fabrics of transclusion and
transcopyright infrastructures are of a

distinctly greater complexity than even
URNs. The evolution of the web after
the usurpation of control by corporate
interests is a history of picking the low-
est-hanging and easiest to implement
Internet fruit with the greatest com-
mercial potential (compare the fates of
cookies and shopping carts versus the
do-not-track HTTP header). This is not
to deny the enormous contributions of
the Internet and the World Wide Web
in support of knowledge workers. But
both, and the web in particular, are only
instruments to advance connectivity to
global digital resources. They are pas-
sive with respect to advancing human
intellect. They connect people with re-
sources, plain and simple. Some Internet
resources are noble and worthy, while
others areunfit forhumanconsumption.
Theweb is agnostic in this regard.

AUGMENTING HUMAN
INTELLECT VERSUS
AUTOMATING BLOVIATION
Bush, Nelson, and Engelbart were all
about the use of technology to increase
the efficiency and effectiveness of hu-
man intelligence, as opposed to the de-
velopment of nonhuman intelligence.
Of course, using digital technology
to interconnect digital resources and
build thought swarms and collaborato-
ries on the back of nonlinearmedia tra-
versal and independently of the logical
structure of the forms of media, and so
forth,wereonepartof thismix,butonly
a part. But there is much, much more
involved with the process of augment-
ing human intelligence than network-
ing computer systems, just as there
is much more to text processing than
the cut–copy–paste desktop metaphor
and the rapid cursor movement tech-
nologies. Doug Engelbart, in particu-
lar, understood this point as he made
contributions to both the vision and
the mundane.11,12 The working model
of the vision must involve the creation
of an environment that facilitates the
creative enterprise, but themodel envi-
ronment is not the end goal. That is the
major deficiency with the content gen-
eration aspect ofAIChat,which involves
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a retro dorsal attachment to the static,
web/Internet model of resource inter-
connectivity rather than the vision of
intellectual augmentation proposed by
Bush,Nelson, andEngelbart.
To illustrate, if a serious commitment

was made by AIChat to enhance human
intellect, the absence of source identifi-
cation and credit (as in Nelson’s transco-
pyright) should have been an immediate
dealbreaker.Theideathathumanknowl-
edge may be advanced by purloining
anonymous content from undisclosed
data repositories, with or without the
use of large language neural networks,
is preposterous. This is not “standing on
the shoulders of giants” but more akin
to wallowing in the muck and mire with
lower life forms. This is precisely what
is wrong with nonvetted recommender
systems: without knowing the source
of recommendations, there is no way to
assign credibility and value to the rec-
ommendations. This is also the primary
reason to challenge any lingering faith in
thewisdomof crowds.13
And so it is with nonvetted automated

content generation. What are the sources
of this content? Absent identification,
documentation, and context, such con-
tent is simply automated. anonymized
blather. What could be wrong with build-
ingcontentgenerationonthat?
The underlying philosophy of AI-

Chat is inherently antischolarly and
predicated on the principle that the
value of content to an audience is de-
termined by tribal serviceability. We
observe that this is one legacy of par-
tisan politics as we know it. It should
surprise no one that AIChat will prove
to be extremely popular in that realm.
Will AIChat (qua automated blo-

viation) become a displacing tech-
nology? If history is any measure, the
opportunity to advance content-light,
undocumented, and uncredited opin-
ion to a premier position in mass com-
munication is a temptation too great
to be passed over by manipulators of
the public, so the likelihood is that the
answer will be affirmative. By its very
nature, resulting communication will

be divergent rather than convergent,
and it is unlikely to produce any great
innovations or unique capabilities.
On the other hand, although AIC-

hat is arguably subcerebral knowledge
work, it has obvious, residual potential
regarding information management,
specifically in terms of applications,
interface support, IR, code repurpos-
ing, and the like.
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