Networks, Hypertext, and
Academic Information Services:

Some Longer-Range Implications

Ross Atkinson

Because computer network use is increasing so rapidly, we must begin to
consider some of the longer-term issues that relate to scholarly information
exchange in a networked environment, and the possible future roles of academic
information services in that exchange. The growing capacity of the network,
combined with the eventual ability to link any textual units with any others,
may well have profound effects on scholarly communication and higher educa-
tion, especially the relationship between readers and writers. Three examples of
key responsibilities that may be assumed by academic information services in
the online environment are (a) assistance with institutionally based publica-
tion, (b) work with authors on the indexing of their publications, and (c) the
design of new, network-based document structures. :

he application of computer-
mediated communication and
resource sharing to the creation

" and exchange of scholarly in-
formation has been anticipated for de-
cades, but only recently have librarians
begun to witness the kind of rapid in-
crease in the use and utility of networked
information that we have for so long
been expecting. The use of the network
is now expanding so rapidly that the
statistics recording that increase are dif-
ficult even to comprehend.! In response
to the rapidly rising demand for computer
networking—not only for scholarly pur-
poses but also in support of government
and commercial transactions—Congress
has passed the High-Performance Com-
puting Act of 1991, which is intended to
“Ssupport the establishment of the
National Research and Education Net-
work [NREN], portions of which shall,

to the extent technically feasible, be
capable of transmitting data at one giga-
bit per second or greater by 1996.”2
Newly introduced legislation, “The In-
formation Infrastructure and Technology
Act,” would authorize an additional $1.15
billion over five years to provide for the
effective use of such a vastly expanded
national network.? Perhaps the most
pressing challenge to those of us re-
sponsible for academic information
services, therefore, will be to remain
somehow conceptually ahead of such
developments in order to guide them
whenever possible in directions that will
ensure the greatest benefits for scholar-
ship and higher education.

We appear to be succeeding in our
effort to meet this challenge in the short
term—at least to the extent that issues
which must be settled before fully effec-
tive use of the network for research and
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instruction can be achieved are becom-
ing increasingly well defined. Such
shorter-term issues include controversial
policy questions, most of which reduce to
concerns about who owns or will own
which parts of the network, and the extent
to which the network should be publicly
supported and controlled.* Many of these
policy questions derive from the fact that
a variety of constituencies will rely in-
creasingly on the network for very differ-
ent purposes.” Also of immediate concern
are legal issues that must be clarified and
negotiated, before published information
can become broadly available in electronic
form. The most important of these for
scholarly communication have to do with
copyright, and considerable effort is now
being devoted to their definition and reso-
lution.® There are also other legal issues
relating to privacy and security, although
many of these will be of much greater con-
cern to commercial users of the network
than to scholarly or academic users.’
Vaguer and more vexing are the short-
term social and cultural considerations
that must be confronted. The most prob-
lematic of these from the standpoint of
scholarly communication have to do with
the willingness of scholars to accept elec-
tronic formats as a vehicle of formal pub-
lication.® Finally, a variety of shorter-term
technical issues that will need to be re-
solved relate to such issues as network
capacity, standards, and protocols.’ It is
perhaps indicative of the times in which
we live that these technical impediments
will doubtless be by far the easiest ones
to overcome.

Because events and innovations are
now finally accelerating so rapidly,
however, concentration on the definition
and solution of such shorter term issues
is not enough. Taking “a ‘wait and see’
attitude on many key issues,” as Richard
Katz has recently noted, “is not a viable
strategy.”'” If academic information serv-
ices are to exercise some influence over the
future direction of scholarly information
exchange and higher education, then
some thought must also be invested in
what appear at the moment to be longer-
term issues. (We must designate these as
“longer-term” rather than “long-term,”
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not only because such notions are al-
ways relative but also because these is-
sues, too, will certainly be upon us much
sooner than we expect.) We need to
begin to prepare for these developments
now; we need to begin to define con-
cepts, to agree upon values, to take posi-
tions, if we are to lay the groundwork for
decisive action in the future. This prep-
aration will entail, unavoidably, some
prediction and speculation about the qual-
ities and uses of the network in its fully
developed form. We must be willing, in
other words, to undertake a certain
amount of conjecture in public about what
a network is and what the network will
become, if we are to have any chance of
influencing its evolution. The considera-
tion of a few of these longer term implica-
tions will be the purpose of this paper.

INITIAL DEFINITIONS
Information Services

There are clearly many kinds of infor-
mation, but let us restrict our definition
to those groups of (often natural lan-
guage) signs created by people for pur-
poses of communicating their ideas.”
The user—scholars, students—locates
such sets of signs or information units,
therefore, and produces information
from them. The primary purpose of in-
formation services has always been and
will always be to reduce to a minimum
the amount of time required by local
users to obtain access to that information
they need to do their work."? All informa-
tion service activities are intended ulti-
mately to achieve that single objective.
As we move increasingly into an online
environment, . those service activities
will change, but that primary objective
will remain the same. Results, in terms
of access time reduction, should pre-
sumably improve substantially in an on-
line environment. However, information
overload—a primary retardant to aca-
demic information access since at least the
advent of the machine press—will prob-
ably also become even more pronounced
as more information becomes available
online. Efforts to control such overload
will no doubt drive the renovation of
many information service operations.




An essential responsibility of informa-
tion services must be to assist users in
determining what information they need
to do their work. Without this assistance,
the amount of time the user will require
to locate such information can be greatly
extended. Information service operations
provide this assistance by acting upon in-
formation—by selecting, distinguishing,
referring to, and otherwise privileging in-
dividual information units, in order to en-
hance the user’s ability (a) to locate those
units and (b) to decide which of those
units is worth the time to retrieve and
absorb. In the paper environment, this
service is provided most clearly through
traditional library operations such as
collection development, cataloging, and
reference. All such services, moreover,
regardless of the dominant information
format, are necessarily intended to add
value to individual information units by
differentiating those units from each
other in such a way that clientele will be
able to make decisions as to the sequence
in which they access information. All in-
formation exchange is necessarily sequen-
tial. Meaning is, in fact, at least partially a
product of sequence; to change the se-
quence, therefore, is always to change the
meaning. This is true not only at the sen-
tence (syntactical) level but also at the
document level, in the sense that the un-
derstanding of an information source is
necessarily conditioned at least in part
by the reader’s (or hearer’s) previous
knowledge or experience of other
sources. A primary purpose of academic
information services, therefore, is to as-
sist the student or scholar not only in
locating needed information but also in
determining which items of information
to read (or hear) in which order.

The Network

John S. Quarterman defines a com-
puter network as “a set of computers com-
municating by common conventions called
protocols over communication media.”" A
useful and concise definition—albeit one
that also displays a problem that we en-
counter frequently in the literature on
networks and computers—i.e., reifica-
tion—the confusion of human and mate-
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rial relationships. We must assume that
it is information which is being com-
municated, and we have already defined
information as consisting of signs. Com-
puters, however, do not exchange signs.
They exchange signals, i.e., “units of
transmission which can be computed
quantitatively irrespective of their
possible meaning.”" It is these signals
that are then later converted into signs,
so that users can extract or create infor-
mation from them. Since communication
entails the exchange of signs, it should
not be supposed, as Quarterman ap-
parently does, that a computer network
consists of “a set of computers communi-
cating.” Networks are material transpor-

tation devices. At its most basic level, a

network is a machine designed to move
very small physical objects (packets in the
current technology) from one place (or
node) to another. It is important, there-
fore, that we continue to bear the mate-
riality of the network in mind—that we
recognize it for the mechanical appara-
tusitis.

Although there are many computer
networks now in existence, these differ-
ent networks are in some cases very dif-
ficult to differentiate.”” It is, moreover,
the nature and the purpose of networks
to be indistinguishable—what we now
call “transparent.” For our purposes,
therefore, it is most convenient to refer,
as we have done so far, simply to the
network in the generic sense of all of the
networks now accessible. We must also
note, however, the term computer network
is often used to refer to several different
concepts. One is clearly the network
proper, i.e., the links or highways down
which the signals are sent—the transpor-
tation system described above. By exten-
sion (metonymy), however, the term
network is also often used to refer to the
content of the databases accessible
through the network—so the extended
network also includes the information
available through (i.e., derivable from)
the network proper. Finally, there is
what we might call the functional net-
work, that includes the rules or gram-
mar—not only technical (e.g., protocols),
but also administrative and legal—which
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regulate the network’s operation.'® While
information services have in the past been
concerned primarily with the extended
network, it will become increasingly im-
portant for academic information services
to participate more actively in the direc-
tion and operation of the functional net-
work as well.

Hypertext

The network proper is, in any event, a
formal telecommunications instrument
designed to connect computers. In con-
sidering the future of scholarly informa-
tion exchange, we must therefore take
into account not only the facility of the
network but also the effects of comput-
ers on scholarly reading and writing.
Certainly one of the best approaches to
such an assessment is to focus on the
phenomenon of hypertext because it is
through the concept (if not yet the real-
ity) of hypertext that we begin to sense
the most fundamental and far-reaching
effects of the computer on communica-
tion in general and scholarly informa-
tion exchange in particular. Hypertext
may be viewed both as a symbol and as
the most visible manifestation of the
radically new capabilities made avail-
able by computers. Hypertext also de-
serves the special attention of librarians
because one of its most obvious and
frequently described applications will
be for bibliographical citation.”

A useful current definition of hypertext
is provided in a 1988 article describing a
hypertext system at Brown University:

In essence, a hypertext system al-
lows authors or groups of authors to
link information together, create paths
through a body of related material,
annotate existing texts, and create notes
that direct readers to either biblio-
graphic data or the body of the refer-
enced text. Using a computer-based
hypertext system, students and re-
searchers can quickly follow trails of
footnotes and related materials without
losing their original context; thus, they
[students and researchers] are not ob-
liged to search through library stacks
to look up referenced books and arti-
cles. Explicit connections—links—
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allow readers to travel from one docu-
ment to another, effectively automating
the process of following references inan
encyclopedia. In addition, hypertext
systems that support multiple users
allow researchers, professors, and stu-
dents to communicate and collaborate
with one another within the context of

a body of scholarly material.

Hypermedia is simply an extension
of hypertext that incorporates other
media in addition to text. With a hyper-

media system, authors can create a

linked body of material that includes

text, static graphics, animated graphics,
video, and sound."®

The term hypertext was originally
coined by Theodor Nelson in 1965." He
then developed the concept further in
other publications, most fully in his now
classic Literary Machines. It was in that
work especially that Nelson introduced
the definition of hypertext as nonsequen-
tial writing.* That concept is frequently
echoed in other current definitions.?' As
we noted above, however, sequence is a
fundamental component of language,
and there can obviously be no such thing
as writing or reading “without sequence.”
What Nelson and others mean, of course,
is that hypertext allows the reader to
move parts of a document out of their
“original” sequence, i.e., to embed them
in, or to connect them to, contexts other
than those in which the author originally
placed them.

To change the sequence is, again, to
change the meaning—so that hypertext
provides the reader with the power and
authority to affect the meaning of the
text. We must also recognize, however,
that the reader has always had that
power anyway. The text consists of
signs, and the reader has always brought
the meaning to the text by relating the
text to previous texts he or she has ex-
perienced. Indeed, the potential interre-
lationship or interconnectedness of all
texts has become one of the dominant
preoccupations of late twentieth-cen-
tury philosophy and especially literary
theory. In 1966, Julia Kristeva first coined
the term intertextuality: “[Alny text is
constructed as a mosaic of quotations;




any text is the absorption and transfor-
mation of another. The notion of intertex-
tuality replaces that of intersubjectivity,
and poetic language is read as at least
double.”? This concept, as developed
especially by Roland Barthes, has be-
come highly influential, and has been
applied to a variety of critical purposes.”
Care must be taken, as Kristeva noted
later, however, not to imagine intertextu-
ality as a linear concept, i.e., “in the banal
sense of ‘study of sources.””?* In 1976,
Laurent Jenny pointed out that the fun-
damental metaphors of literary criticism
were in fact noticeably shifting from
aquatic linear images (e.g., “influences,”
“sources”) to metaphors of webs, fabrics,
or networks.” Roland Barthes, in a classic
essay on the nature of the text, even noted
that the word fext itself derives from the
Latin texere, which means to weave (cf.
“textile”).* The concept of linearity, there-
fore, has gradually been replaced in the
late twentieth century by the realization
that understanding is achieved only
througha constantrearrangementof a net-
work or matrix of texts.”

Hypertext does not engender intertex-
tuality, therefore, but rather merely
heightens its utility and effect. More pre-
cisely, hypertext permits the easy crea-
tion of new syntagmatic contexts, in the
sense that it permits any text or group of
texts to be reduced to its constituent ele-
ments, so that these elements can be rear-
ranged or reconstituted in new sequences.
While such a function has many uses, the
one that is most frequently noted, as in
Nicole Yankelovich’s definition above, is
for purposes of increasing the applica-
tion and extent of bibliographic citations
(i.e., surrogate references to other texts).
The reader in the fully formed hypertext
network should be able to choose to read
in two temporal directions—synchroni-
cally through the text as provided by the
author but also diachronically back
through the citations to which scholarly
texts refer, and of which any text is nec-
essarily composed—a kind of biblio-
graphical reading. Each of the texts cited
by the author can be read in a hypertext
environment, including any parts of
those cited texts not specifically quoted
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by the author—so that the reader can
enter the cited text, and read on both
sides, so to speak, of the quotation. Any
citations in the cited text can in turn be
followed backward to their original
sources, and so forth.”® And these are
only the explicit citations. The reader will
in all likelihood also have the ability to
use implicit citations, i.e., to create new
networks of references by looking for
similar texts that use the same signifiers
(words, sounds) in similar sequences or
proximities in other files accessible
throughout the network.?” The reader can
indeed approach the entire content of the
extended network as a single unit (rather
like approaching the entire library as a
single, multivolume set). Research on
the network thus comes to consist fun-
damentally of defining and redefining
parameters, so that the reader does
indeed become a writer, creating new
texts through new contexts.

Hypertext's main strength, however,
is also its greatest potential drawback: its
infinite flexibility could create an environ-
ment in which the original expression of
the author could become obscured or lost
altogether:

Hypertext fragments, disperses, orat-
omizes text in two related ways. First,
by removing the linearity of print, it
frees the individual passages from one
ordering principle—sequence—and
threatens to transform the text into
chaos. Second, hypertext destroys the
notion of a fixed unitary text. Con-
sidering the “entire” text in relation to
its component parts produces the first
form of fragmentation; considering it
in relation to its variant readings and
versions produces the second.*

This propensity for mutability has al-
ready been recognized as a potentially
serious impediment to scholarly com-
munication, and one which information
services will certainly need to confront.”
Nelson himself stipulated that a docu-
ment in its original form—i.e., defined as
finished by the author—should be sub-
ject to no further alterations, which are
not made or condoned by the author.?
But at the level of reading, of course, the
reader can do whatever he or she wants
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to the original context—that is the nature
of hypertext. At the level of reading,
there can be no question that the writer
will lose substantial authority and au-
tonomy. Hypertext “infringes upon the
power of the writer, removing some of it
and granting it to the reader.”* The unity
and closure of the text as understood by
the writer are no longer inviolable. To be
sure, the writer, regardless of format, al-
ways merely recommends to the reader
that the text be considered in a certain
form, that it be read in a certain sequence,
that it be related to certain parts of certain
other texts. The reader is obviously al-
ways in the primary control of the read-
ing—but the availability of hypertext
and the network, it must be admitted,
increases that control dramatically.

FREEDOM AND AUTHORITY

This diminution of authorial control is
only one manifestation of a far more fun-
damental quality of hypertext and net-
working—and more generally of infor-
mation exchange in the online era: the
potential forfeiture of origin. We en-
counter this quality now probably most
clearly in the reduction of the signifi-
cance of location: where a particular seg-
ment of information is located is a far
less important attribute of that informa-
tion in a networked environment—not
because location no longer exists (the sig-
nals that “carry” information are always
material and must therefore always reside
someplace), but rather because those mate-
rial signals can now be transported at
such speeds that the effect of that trans-
portation on access time becomes imper-
ceptible to the user. All locations become
relatively equivalent on the network:
they lose their difference, and therefore
their significance.

We have noted above that it is people
(not computers) who communicate by
means of networks; although this, too, is
an oversimplification—in the sense that
no one ever communicates directly with
another person, but rather always with
a text of some kind produced by another
person. While print certainly tends to
level or standardize such communica-
tion, the elimination of the perceived
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differences between one text and
another, and thus the obfuscation of
origins, becomes even more prevalent in
a networked environment. All texts are
manifested in the same form on the in-
dividual’s computer screen. The text
with which the reader interacts is some-
thing always already written (or copied)
by someone on the network. Regardless
of whether that someone wrote that text
a few minutes or a few seconds before in
response to a query by the reader on
e-mail, or whether the original writer
produced that text years or centuries or
millennia ago under totally unknown
circumstances—the reader is still en-
gaged in a dialogue not with that person,
but rather with the graphic, material
signs. The network by virtue of its en-
demic neutrality encourages the reader
to view all texts as current and all
authors as contemporaries.

To change the sequence is, again,

to change the meaning—so that
hypertext provides the reader with
the power and authority to affect the
meaning of the text.

Jay David Bolter has examined these
issues in some detail in his recent book
Writing Space. He concludes that hierar-
chy in writing is a convention of the print
culture, and that the advent of the fully
developed hypertext network will free
the reader from that hierarchy.* The hy-
pertext network will also liberate the
reader from the tyranny of the author,
bringing about a welcome “end of
authority.”*® This will lead to a “new
dialogue” between reader and writer,
“which replaces the monologue [of the
author] that is the conventional printed
essay or monograph.”* This tyranny of
the author has throughout the print era
been most evident, according to Bolter,
in the literary canon, which will be re-
placed in the online age by the “rich
texture of allusions and references” of
the network.” Sequence becomes the re-
sponsibility of the reader: since works in
hypertext “do not have a single linear




order, corresponding to the pages of a
book or the columns of the papyrus roll,
. . . there is no order to violate.”*®

Bolter clearly misinterprets some of
the fundamental textual and epistemo-
logical requirements of communication
and scholarship. Some structure, some
hierarchy, must be preestablished, some
works (canon) and terminology (in-
dexes) must be privileged if communica-
tion is to take place. The alternative is
babel. It is not that the user should be
denied flexibility—quite the contrary;
but such flexibility must be voluntary.
Indeed, flexibility is only possible if
there is a structure against which some
variation is possible and permitted. The
“new dialogue” for which Bolter
hankers would itself result in a tyr-
anny—one exercised entirely by the
reader. But that is certainly no dialogue.
A dialogue rather entails some balanced
authority for both parties; the author’s
recommendations on sequence and
structure must be provided and con-
sciously observed (or rejected), there-
fore, if true dialogue is to take place.

This diminution of authorial control
is only one manifestation of a

far more fundamental quality of
hypertext and networking—and more
generally of information exchange in
the online era: the potential forfeiture
of origin.

We glimpse perhaps the root of Bol-
ter’s misconceptions in his challenge to
the infinity of reference:

Semiotics regards representation as

a process without end. . . . The inter-

pretant, the definition of the sign, may

in turn be treated as a sign requiring
definition, The process continues in
theory as long as we like, because each
new interpretant allows for a further
interpretation. In fact any practical
system is limited. In the dictionary
each word is defined in terms of other
words thatare themselves entries to be
consulted, but no dictionary is infinite.
If we had the patience, we could ex-
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amine all the words in the network of

definitions contained in the dictionary.

By starting often enough at different en-

tries, we could ultimately exhaust the

dictionary’s writing space.”

What Bolter fails to recognize or ac-
cept is that all of the terms in the dictio-
nary refer to each other—and to nothing
else. Language is a network of self-refer-
ences. Because each term is only under-
standable through its relationship to other
terms, the signs of which the language is
composed are in a state of continuous and
ultimately circular reference. That is why
referentiality is theoretically infinite. That
is why one can never “exhaust” the dic-
tionary’s “writing space.” That is why itis
possible to claim that there is no beginning
and no end to the referentiality of lan-
guage, and that nothing exists outside of
the text. And that is, above all, why some
structure needs to be imposed upon the
text by some acknowledged authority.
Some words, some sentences, some docu-
ments need to be specially privileged, to
influence the order in which texts are en-
countered and experienced. This need not
mean, of course, that there is some kind of
natural or endemic value to one text rather
than another—as the concept of the canon
mightindeed imply. The orderimposed on
the literature is always artificial, in the
sense that it reflects relative decisions
made by individuals in authority. It is pre-
cisely because there are theoretically no
natural origins, no beginning and end to
language, that we must impose that kind
of order—origins, sequence—for pur-
poses of understanding.

We must assume, therefore, that selec-
tion in some form will continue to be a
primary activity either undertaken or
facilitated by information services.
Selection in the online era will pre-
sumably consist of someone attaching
(i.e., linking) something to the text which
the reader can use to decide not only
whether toretrieve and read that text but
also when to retrieve it (i.e., in the read-
ing sequence). Online selection as an in-
formation service is, in other words, an
act of appending to the text some eval-
uation of it, and this literally “added
value” is the indispensable service that
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will make possible networked scholarly
communication.

At the same time, however, we must
admit that Bolter and others are fully
correctin their realization that networking
and such computer applications as hy-
pertext “democratize” information, and
permit unprecedented flexibility in text
production and manipulation. The “his-
tory of information technology from
writing to hypertext reveals an increas-
ing democratization or dissemination of
power.”* That may be in nuce the conun-
drum, the core challenge, of information
services in the early online era. Control, to
be sure, must be provided, selection must
take place, order of some kind must be
imposed, if access time is to be reduced
and overload circumvented for the pur-
poses of scholarship and education—but
paradoxically a primary responsibility of
academic information services must be to
leave the reader at the same time the free-
dom to ignore such control, and indeed
perhaps under some circumstances even
to encourage him or her to do so.

FORMAL CONSIDERATIONS
The Literature

Will formal publication survive the
online age? It need not necessarily. All
scholarly communication could conceiv-
ably take place through the kind of infor-
mal interchanges we now see on the
network discussion lists. The homogene-
ity or neutrality of the network de-
scribed above reduces also the difference
between formal publication and infor-
mal communication—but, in the inter-
ests of control and sequence, some kind
of distinction does need to be made in
the online environment between writ-
ings that the author alone decides
should be made public, and writings
that experts in the field (editors) endorse
and recommend to other experts to read.
Special databases or segments of general
databases will therefore need to contain
subject or topical files that include pub-
lications, i.e., writings that authors de-
clare finished, and that duly authorized
peer review boards declare significant.
Anyone working in the field will then
normally consult these publications first,
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before beginning to search the network
for other information of relevance.”’ In
this way, the core of the subject can be
defined, and progress in the discipline
can proceed.

Selection in the online era will
presumably consist of someone
attaching (i.e., linking) something to
the text which the reader can use to
decide not only whether to retrieve and
read that text but also when to retrieve
it (i.e., in the reading sequence).

The clear risk of such a procedure, of
course, is that it could lead to an extreme
centralization of control over formal pub-
lication. If the only categories we have
available are (informal) discussion and
(formal) publication, and if there are
only subject files and no individual jour-
nals, and if there are only a few “core”
subject files for each discipline, then the
editors responsible for deciding what
deserves the status of a publication in
such subject files could exercise virtually
dictatorial control over the development
of their respective disciplines. This prob-
lem is circumvented somewhat in the
print environment through the availabil-
ity of noncore journals. If there is no
equivalent of such a multiplicity of jour-
nals in the networked environment, then
there may be no opportunity to publish
new or unpopular ideas (i.e., outside of
“normal science”). It is for this reason
that some other categories of scholarly
communication will need to be estab-
lished beyond publication and discus-
sion. Some form of quasi- or individual
publication needs to evolve, in which the
author alone could vouch for the
completeness, quality, and consistency
of the publication, and which the reader
could then consult on that basis after
(presumably) first consulting core or ref-
ereed publications.”? There is nothing at
all wrong with vanity publishing—
either in paper or online—provided that
it is clearly identified as such. Hypertext
will in any case ensure that any “periph-
eral” publications of this type that are of




real significance will be linked to future
core publications through references.

If the online discussion (as opposed to
formal publication—or quasi-publication)
is a legitimate part of the network (as it
already is), information service operations
will need to decide soon whether such
discussions should be archived in the
same way that we will need to archive and
safeguard publications. The archiving of
online discussions is a temptation at the
present time in the partially developed
network, and it is one we need, in my
opinion, generally to resist. To feel ob-
liged to retain every human utterance in
graphic form makes little sense in the
print environment, and none at all in
fully networked circumstances. In all
probability, we will need to look at the
question of storing network discussions
in a manner similar to the way we now
approach the retention of manuscripts in
the paper environment. It is ultimately a
preservation question best left in the
hands not of librarians but of archivists.
Only a small subset of the manuscripts
produced are now retained, and similar
decisions based on similar criteria will
need to be made for networked discus-
sions. As is the case now of manuscripts
in the paper environment, most discus-
sions will presumably be preserved by
individuals rather than institutions.

The Document

Monographs and Periodicals. The
most basic formal distinction in printed
scholarly communication, at least from
the standpoint of libraries, is that be-
tween monographs (i.e., single books on
specific subjects) and periodical articles.
The scholarly monograph permits a
fully developed statement on a well fo-
cused subject, approached usually from
a multiplicity of perspectives or ex-
amined in a broad context. The mono-
graph is, as its name implies, unitary and
separate. The advantage of such closure
is that the monograph can define its own
terms and create its own internal, self-re-
ferring context—a kind of network in
print.*® The reader must invest some
time in the monograph, and while its
boundaries are predetermined by the
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author, the reader always has the option
of varying the sequence in which he or
she reads the composite parts of the
monograph, or of reading it only selec-
tively; most scholarly treatises are
doubtless seldom read cover to cover by
scholars, but are rather read in. There are
also well-known drawbacks to the mon-
ograph, however—one being that, aside
from some knowledge of the publisher,
the reader seldom has adequate advance
information about either the quality of
the monograph’s scholarship or the pre-
cise nature of its content. The scholar
must first locate—find out about the ex-
istence of—the monograph, a task which
enumerative bibliography, cataloging,
and book reviewing have been able to
assist only to a limited extent; and he or
she must then invest time reading “into”
the monograph to gauge its quality and
utility. Information services, with their
primary objective being the reduction of
access time, have likewise in the paper
environment seldom succeeded effec-
tively in reducing the time needed by
readers to digest, assess, and make use
of monographic information.

Periodical articles, on the other hand,
overcome to a certain extent some of the
monograph’s drawbacks. The value of
periodicals for scholarly communication
lies not so much in their periodicity, as in
the concentration of their content and
the predictability of their subject matter.
Periodicals reduce the difficulty of loca-
tion by establishing narrow boundaries
for their subjects, so that much of the key
knowledge of some disciplines is in ef-
fect defined by its inclusion in a relatively
manageable set of core periodicals.* The
articles published in these core periodicals,
in other words, define or represent the
current substance of the discipline;
developments or ideas not expressed or
referred to in the core journals are de
facto of less importance—in the sense
that the scholar will normally approach
information published elsewhere only
after he or she first absorbs the information
in the core journals.* A subject that relies
primarily on journal literature is not only
more current, therefore, but also argua-
bly under better control than a subject
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dependent mainly upon monographs, in
the sense that the periodical-based lit-
erature has a more self-defined hierar-
chy of publication.* The periodical
article also has the significant but sel-
dom stated advantage that its absorp-
tion by the reader involves a con-
siderably smaller investment of time.
While the monograph tries to provide a
(partially) closed intertextual network,
the periodical leaves the reader more of
the responsibility and authority for plac-
ing the information in a wider context.

Concentric Stratification. In a fully
networked environment, formal scholarly
publication can no longer be characterized
by the dichotomy of monographs and
periodical articles. That distinction
makes no sense, if for no other reason
than that the economics of online pub-
lication no longer requires periodicity:
any article or monograph can be pub-
lished as soon as it has been accepted
and edited. Nevertheless, a fundamental
objective of information services must be
to ensure that the special advantages or
capacities of both the monograph and the
periodical article in the paper environ-
ment are somehow built into the online
scholarly communication process. We
need, therefore, a formal method of writ-
ing that is appropriate to the network—
one that will exploit the special capacities
of online publication, but that will at the
same time retain the values (and avoid
the drawbacks) of periodical articles and
monographs. Any such method adopted
must promote the reduction of access
time and contribute to the counteraction
of overload—and it should above all en-
hance communication, in the sense that
it should improve participation by both
the writer and the reader.

One such method may be for scholarly
publications to be presented not in the
traditional linear sequence, but rather as
a set of linked or self-citing levels or
strata. Let us give such a format the con-
tradictory label of concentric stratification
in order to emphasize simultaneously
the concepts of separation and coinci-
dence. Such a document structure might
consist of a top level that would contain
some kind of extended abstract; this
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level or stratum would then be con-
nected to the next level, and so on. Each
succeeding level would include the in-
formation contained in the previous
level, but would provide in addition
greater degrees of substance and detail.
Scholarly communications that require
an extended context, and would there-
fore deserve a monograph in the paper
environment, would in the online en-
vironment merely include more levels
than would a communication that
would in a print environment have been
published as a journal article. The top
level should contain for indexing and
access purposes all terms in the work
considered by the author to be critical.
There should be some standardization of
levels, such that the reader would beable
to decide which level to access first, de-
pending on his or her previous knowl-
edge of the subject and on the extent of
the information required. Such a docu-
ment structure would also restore to the
author some of the authority and control
that will necessarily be forfeited in a hy-
pertext and networked environment,
since it would permit the author through
such a hierarchical structure to privi-
lege—to assign different values or sig-
nificance to—different parts of the text.

If the reader is going to read in three
directions, then the writer is, of
course, going to have to learn to write
in three directions—a very different
notion of writing from that done in
the linear print environment.

Three-Dimensional Textuality. If for-
mal scholarly publication on the net-
work does indeed shift from a linear
form to some kind of hierarchical struc-
ture, then reading on the network will be
something that is done, so to speak, in
three dimensions: first, one can read
horizontally or linearly within any level
of a given publication ; second, one can
read vertically or hierarchically through
the levels of any particular publication;
and, third, one can read referentially
back through the constituent citations




(be these explicit or implicit) into other
texts on the network."

This has, needless to say, some impor-
tant implications not only for scholarly
communication but also for instruction.
Students could be given one group of
texts or a single text that could conceiv-
ably consist of a single key paragraph;
from that one text, the student could
then construct (reconstruct?) the entire
subject by moving linearly, hierarchi-
cally, and referentially—rather like

wing a complete organism from a
single cell. Needless to say, no two stu-
dents would end up with the same “sub-
ject,” or rather the same composite text;
the responsibility of the instructor
would then become to guide the stu-
dents through the intertextual connec-
tions, making certain that the standard
or canonical connections are not over-
looked but also providing each student
with the capacity to build his or her own
connections beyond the canonical.

If the reader is going to read in three
directions, then the writer is, of course,
going to have to learn to write in three
directions—a very different notion of
writing from that done in the linear print
environment. At the very least, the
writer will need to create the work hier-
archically in linked levels. One assumes
that in a paper environment, for ex-
ample, most authors start with an out-
line, and then write each section more or
less linearly, i.e., seriatim. Writing by
using some system like concentric strati-
fication would presumably also begin
with some kind of outline, but then the
outline of the whole work might be ex-
panded in stages—with each stage
functioning eventually as a separate
text-stratum.*®

Writing will also need to include con-
nections to explicit citations. The author
should be prepared, moreover, not
simply to cite another publication but
possibly also to do something to it (i.e.,
to some copy of it)—to tag it or annotate
it in such a way that the reader is able to
infer the author’s evaluation or applica-
tion of the cited work. In this way, the
author can guide the reader through the
cited work, but the reader will still be
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able to make alternative sequencing
decisions. If the author is referring to
statistical data rather than to a narra-
tive text, the software needed for that
data and the tagging of particular data
elements would also be expected. In
any case, interaction with the textual
history of the subject should become a
much more integral aspect of both
writing and reading in a fully net-
worked environment.

INFORMATION SERVICES

Certainly one of the most basic
changes for which libraries as informa-
tion service operations will need to pre-
pare will be the blurring of the distinction
between the reader and the writer. Librar-
ies, at least in North America, have
developed an aggressive (and admittedly
somewhat self-righteous) philosophy
based primarily on assistance to—and
protection of the rights of—the reader. Li-
braries have seldom catered to the full
needs of the writer (even though most of
the readers in academic libraries are usu-
ally gathering information in order to
write something). In a networked hyper-
text environment, the writer must be ac-
cepted as a client deserving of a level of
service at least equal to that of the
reader—if for no other reason than that
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. “In a full-fledged hypertext the
distinction [between writing and read-
ing] can disappear altogether.”* We
must inany event expect the information
environment in the online era to be such
that, while the library will obviously
continue to assist the user in locating
information, the main information re-
trieval service provided by the library
may well be indirect—through as-
sistance to those who input or publish
information. A central function of infor-
mation services in the online era, in other
words, will be to ensure that information
is made available by its originators in
such a form and according to such stand-
ards that it will be most rapidly acces-
sible and useful to those who need it.
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Publishing

It is very unlikely—and is would cer-
tainly be very undesirable—for the com-
mercial publishing industry to continue
to play the same dominant role in
scholarly publication in the online en-
vironment that it has in the paper en-
vironment: that would be economically
unacceptable and technically unneces-
sary. There will certainly be important
and profitable opportunities for com-
mercial publishers in the online environ-
ment, but the routine publication of
scholarly notification sources should not
be one of these.* Since the majority of the
authors, readers, and editors of scholarly
publications are members of academic
faculties, it will make very little sense to
continue to “contract out” to commercial
publishers the responsibility for dis-
tributing the written scholarly products
of the faculty. The academy, as Richard
Dougherty, Ann Okerson, and others
have strongly advocated, must assume
that responsibility.”'

It should be the function of academic
information services to ensure that
national—or preferably international—
peer review structures are in place.
These editorial boards will then continue
to do what they do in the paper environ-
ment: they will add value to individual
articles by endorsing them for publica-
tion. The network of “core” servers for
each subject area mentioned above
needs to be established as soon as
possible, so that such publications can
then be easily available to all students
and scholars. Access to the network for
academic users should be free, in the
same way that access to the library is
free; the cost of its maintenance, in other
words, should continue to be borne—as
it is today—Dby the institutions. An infra-
structure for individual or vanity pub-
lications must also be in place. Each
institution will need to establish policies
on archiving—especially for such in-
dividual publishing and for network
discussion list input. It is also highly
advisable that institutions retain copy-
right control for all or most publications by
their faculty. In the interest of scholarly
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information exchange—and because
scholarly authors traditionally and cor-
rectly receive rewards for publication in-
directly in the form of peer recognition
and promotion rather than direct re-
muneration—all scholarly information
published by institutions should be free
for any person or institution to copy for
any noncommercial purpose.®

Indexing

Providing effective access in a net-
worked environment must become in-
creasingly the responsibility of the writer,
with the assistance of local information
services. The indexing of the text—or
whatever we call the additions to the text
that will allow the user to locate, under-
stand, and evaluate it—must become in a
networked environment an integral part of
the writing of the text. Assisting the author
with the indexing of his or her writing, so
that such indexing (and this may well in-
clude specialized software) becomes part
of the publication, should become a re-
sponsibility that information services un-
dertake at the time the publication is being
produced, rather than something libraries
or commercial indexers do, as is now the
case, subsequent to publication. This pro-
fessional activity of assisting the writer to
produce his or her indexing within the
network context, so that readers needing it
can find it, will presumably be fundamen-
tally the same activity or service, ap-
proached from the opposite direction,
requiring the same bibliographical knowl-
edge and skills, as assisting the reader to
locate information on the network.

Document Structure

The replacement of linear reading and
writing by a hierarchical structure of
some kind (e.g., concentric stratification)
will be justified only if that new struc-
ture is standardized so that information
access is improved. The practicability of
the whole enterprise will certainly de-
pend upon prearranged, universally ac-
cepted conventions. In the kind of
hierarchical structure suggested above,
for example, there would need to be
some set of abstract guidelines appli-
cable to writing on any topic that would




define the characteristics of information
to be written or located at each level—or
more exactly, that would standardize the
relationship of the strata or levels to each
other. Only in this way would the user
be able to exploit the conventions of the
structure, in order to arrive at the infor-
mation needed in the shortest possible
time. Defining that structure for all formal
scholarly writing, obtaining international
agreement on its implementation, assisting
authors in their writing so that they make
effective use of the structure, and assisting
readers in locating the information they
need in the shortest time by exploiting
that structure—all of these functions
should become routine responsibilities
of information services in an online en-
vironment.

CONCLUSIONS

Librarians are admittedly control
freaks. We yearn to regulate all informa-
tion exchange, and we have a morbid
fear of losing anything. We traditionally
interpose ourselves between the user
and the information. And now, just
when it appears that technology will fi-
nally liberate the user from the tyranny
of mediation, the library, in its new guise
as information service provider, appears
poised to insert itself once again between
the information seeker and the informa-
tion sought. There will be some objection
to this role, and some rejection of this
service—but if information profession-
als recognize that the imposition of some
order and structure on networked infor-
mation is an essential prerequisite for
effective scholarly communication and
higher education in an online environ-
ment, then plans should be made, re-
gardless of the opposition, to provide
that service and to demonstrate how it
adds significant value to the functional
network. This effort should be made,
moreover, even if—or especially if—it is
not in the best administrative interest of
libraries to do so. If the kinds of informa-
tion services discussed above are success-
fully implemented, then not only will
the traditional operational divisions
within the library (e.g., selection, cata-
loging, reference) dissolve and be re-
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constituted in other forms but also the cur-
rently clear administrative divisions be-
tween the library, computer center,
university press, and campus bookstore
will become increasingly obscure—so that
the need to effect some kind of amalgama-
tion of all campus information services
may eventually become irresistible.

It is very unlikely—and it would
certainly be very undesirable—for the
commercial publishing industry to
continue to play the same dominant
role in scholarly publication in the
online environment that it has in the
paper environment: that would be
economically unacceptable and
technically unnecessary.

Neither networks nor hypertext will
separately bring about a true revolu-
tion—but in combination they are
indeed very likely to engender a radical
transformation in scholarly information
exchange. Together they provide not
simply a new and improved version of
what has been done before in paper
form, but rather represent fundamental
revisions in the very modality of com-
munication; they may even affect and
alter some of our basic assumptions
about the nature of information itself.
The ability especially to augment a text’s
content through implicit and explicit ci-
tation has the most far-reaching implica-
tions, which users of networks and
hypertext must learn to appreciate. If there
is one lesson we have learned, one conclu-
sion we must draw, from the experience of
such critical methods as deconstruction, it
is surely this: if we push intertextuality
far enough, if we take it upon ourselves
to explore a large enough range of the
previous uses of the signs of which a text
is composed, if we broaden the context
enough, then the reference of those signs
and the meaning of that text will
diminish and dissolve. Meaning is
fragile, and the capacity of the network
for a theoretically infinite combining
and recombining of texts can jeopardize
meaning in a fundamental sense. The
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hypertext-enhanced network is indeed a will need to be skillfully designed and

machine of enormous power and pro- responsibly operated by those who un-
mise, but like all powerful machines, it derstand and respect its potential.
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. Bolter, Writing Space, 216.

By “notification sources” I mean those publications that scholars write in order to keep
each other informed of the results of their research and scholarship. Most scholarly
publications today—both monographs and journal articles—are notification sources.
See my “Old Forms, New Forms: The Challenge of Collection Development,” College
& Research Libraries 50, no.5(Sept. 1989): 514-15.

See, for example, Richard M. Dougherty, “A ‘Factory’ for Scholarly Journals,” Clironicle
of Higher Education 38, no.41(June 17, 1992), B1 and B3; and Ann Okerson, “Back to
Academia? The Case for American Universities to Publish Their Own Research,” Logos
2, no.2 (1991): 106-12.

This is roughly the copyright policy of The Public-Access Computer Systems Review.
Robert L. Oakley (“Copyright Issues,” 25) has noted, however, that this could create
some legal difficulties “because of the potential for disagreements over the line be-
tween commercial and noncommercial use.”
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