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ABSTRACT

The effort is made in this paper to identify those elements of the
scientific community requiring computer services; evaluate the economies
of using computing network facilities to satisfy those needs; and to pro-
vide some suggestions as to the substantive advantages of network use.
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Communication networks and data
bases are natural monopolies; they
function best when a single source
serves the largest possible clien-
tele. Groups of scientific workers
are probably best suited to an en-
vironment of pure competition in
which there are no barriers to the
setting up of new groups. The nec-
essary communication network is al-
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USERS OF SCIENIIIIC NETWOMS

In this discussion, users of
scientific networks will be classi-
fied by their relation to the net-
work, rather tnan by job title or
institutional affiliation.

Scientists
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Scientist-professional SOCIAL STRUCTURES IN
~ ~

:^ET5DlK£lIiED~5R0UPS
An increasing number of doctoral

level graduates are going directly The physical and computational
into social service and clinical resources required to support a
positions. While many people in scientific network are organized in
such positions are not active prod- a formal fashion, since they are
ucers of research, they are often subject to a host of financial and
avid consumers and critics of sci- legal constraints. However, the
entific research. Scientist- pro- social structure of network-based
fessionals have many interests scientific groups is still not
which are not shared by pure and clear. We have had little experi-
applied scientists, and would prob- ence with forming and operating
ably form their own network, based such groups, and there is no re-
groups.. However, it would be easy guirement for any strict division
to maintain communication between into types. However, it is possi-
groups of scientists and scientist- ble to guess at some types of
professionals when dictated by com- groups which may evolve,
mon interests.

Practitioners
Task Groups

Task groups are network-based
Practioners, as used here, are research projects. Several people

people whose interest is primarily would use the network to coordinatem the use, rather than in the dis- their joint work on a scientific
covery or analysis ot specific problem. Although task groups
knowledge. A network of profes- would consist of people at differ-
sionals would obviously wish to ent locations and perhaps different
make use of scientific research re- institutions, their research would
suits. Occasionally, groups of probably be funded and operated as
professionals might wish to obtain a joint project,
consulting help trom scientists.
Contacts between networK-based
groups of scientists and groups of
professionals woula probably tend Consortia
to be mediated by institutional fa-
cilities such as librarians and Groups of workers might form
transfer agents, more tban by per- consortia for the purpose of con-
sonal acquaintance. tracting for data. The members of

the consortium would pay for the
data collection and for the estab-
lishment of a common data base, but

Librarians and transfer agents would pursue the independent analy-
sis of their own data.

These are people whose primary
interest is in providing services
to network clients. Reference li-
brarians would be able to act much Invisible colleges
as they do now, but would have bet-
ter access to potential clients and The most obvious form of organi-
better knowledge of current issues. zation, and the one which is pres-
The term "transfer agent" applies ently most common, is the "invisi-
to someone wno would be part organ- ble college." Groups of people
izationax development specialist with common interests use the net-
and part extension agent. The work to exchange messages, manu-
transrer agent would act as refer- scripts, screeds, broadsides, and
ral service, social director, and gossip. People pay their own ex-
spreader of information. Transfer penses and pursue their own inter-
agents will become increasingly ests, using whatever public facili-
necessary as the demand for inform- ties they need. The invisible
ation and the complexity of ir:torm- college forms a ground for recruit-
ation sources both increase. ing members into more formally or-

ganized groups such as task groups
It can be expected that librari- and consortia,

ans and transfer agents, having is-
sues of their own, will form their
own network-based groups.

Network journals

By combining the document proc-
essing, information retrieval, and
communications facilities of a com-
puter network with a system of edi-
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tors and referees, it is possible Archival analysts
to produce a network-based journal.
Several schemes have been proposed A second clientele for a re-
for the establishment and operation search network is social scientists
of such a journal. One of the most who analyze machine-readable archi-
attractive schemes would allow the val data. Such clients would find
journal to "publish" all submis- access to a network highly reward-
sions, but with the addition of a ing for both research and communi-
referee's score. A network journal cation activities. Since the net-
would allow formal and impersonal work provides data archive and
contact between network clients on computational facilities which are
the basis of evaluated research equivalent to those at a major uni-
findings, rather than personal ac- versity, archival analysts will
quaintance. find tne network's facilities equal

or superior to those of their own
institutions. Archival analysts
shoula find affiliation with a net-

Brain trust work both professionally and so-
cially rewarding.

The ability to send messages to
large groups of people makes possi-
ble the use of an invisible college
as a source of otherwise unobtama- Local firoducers o_f data
ble information. Someone with a
question may begin by asking col- A third category of scientists
leagues or the reference librarian. consists of those who can meet
If all else fails, it is possible their own instrumentation needs
to broadcast a message asking for locally. Instrumentation as used
help with the problem. Not only here includes all those facilities
may someone out there have an an- and activities required to produce
swer, but other people with the data either in machine-readable
same problem may now share the an- form or in form suitable for key
swer. One of the chief tasks of entry. Scientists in this category
transfer agents may be to bid out are able to raise their own rats,
and pass on questions and answers. use their own instruments, or ad-

minister and code their own ques-
tionnaires. Such scientists can
use the network solely as a commu-

OSERS OF A SCIENTIFIC NETWORK nication medium, to analyze their
own data, or to collaborate and

Membership in network-based re- share locally produced data with
search communities, while far bet- others.
ter than isolation and inactivity,
will provide neither for all needs
of scientists nor for the needs of
all scientists. The most obvious Data contractors
shortcoming of scientific networks
is that there is no way that they
can provide direct access to labo- __
ratories and instrumentation. Sci- tists who can contract for data,
entists can be classifiea into five Work of this type requires the ex-
categories with respect to their act specification of data collec-
dependence on instrumentation. tion procedures, but does not nec-

essarily require that the
investigator actually operate the
eguipment. Many physical scien-

Theoret icians tists essentially contract for
data, buying time on such facili-

Some scientists, either mathema- ties as telescopes and nuclar reac-
ticians or theoreticians, require tors. Survey researchers often buy
access only to libraries and col- interview time and questions on na-
leagues. Participation in a net- tional surveys,
work-based community provides them
with a peer group and an audience. Most of today's data contracting
A network-based clientele of theo- facilities are national resources,
reticians would be relatively easy so huge and costly as to be beyond
to support. In fact, social sup- the means of most universities,
port is perhaps the only unique Examples of such facilities are the
service a network would provide to Mt. Palomar telescooe, the Stanford
the unaffiliated theoretician. linear accelerator^ and the Na-

tional Election Survey. It might
be feasible to establish data con-
tracting facilities equivalent to
those at a major university. Such
facilities would provide "contract

A fourth category of potential
network clients consists of scien-
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data on a scale and at a price Inte rna l funding
affordable by the individual or by
small groups of researchers. Con- Access to networks will be dif-
tract laboratories staffed by re- ficult for those who operate en-
search assistants, technicians, and tirely within institutional budg-
a supervisor would perform experi- ets, without control of their own
ments according to protocols pro- funds. Most universities greet the
vided by remote researchers. While very mention of purchasing external
it is not clear which, if any, computing services with fear and
sorts of research could be pursued loathing. Deans and department
in such a fashion, the feasibility heads do not see why "real" money
of such contract facilities must be should be used to buy computing
investigated. when "free" computing is available

locally. There are no easy answers
ft second way in which scientists to such questions, and the individ-

might successfully contract for ual scientist or faculty member is
data is through the formation of in a poor position to change insti-
consortia. A network-affiliated tutional constraints,
scientist could propose that a
group of researchers jointly sup-
port the costs of contracting for
data, which they could then analyze Extern al funding
jointly or as individuals.

One strategy suitable to exter-
nal funding is to have the sponsor
write a special condition to the

Hands-on experimentalists grant requiring the principal in-
vestigator to nave discretion over

A fifth type of scientist re- where computing money may be spent.
?uires personal access to equipment Another alternative is to have the
ound only in the research labora- funding agency execute a separate
tories of a major university. It is contract with the network facility,
difficult to see how such scien- setting up an account for the re-
tists could use network facilities searcher. The researcher's univer-
for anything other than scientific sity thus never exports any comput-
and social communication. ing' funds because it never imported

any computing funds.

FINANCI NG

Terminal costs
Computer conferencing

it has a policy of denying faculty
members access to professional

The on line conference not only
None of these things will happen allows for consulting over a net-

unless there is money available to work and for scientific communica-
pay for them. People's major co- tion of a new and powerful kind,
nern is with the acquisition of but also provides a point of access
terminals and with paying for net- to networking. By definition, a
work access. The price of termi- local computing facility cannot
nals has declined precipt iously provide access to a conference tak-
over the last five years. A termi- ing place on a remote computer,
nal which cost about $3000 five Thus, the would-be conference user
years ago can now be bought for cannot be told that the remote site
less than $1000. It is unlikely has no unique facility. Also it
that the decline in the prices of should be difficult for a univer-
terminais will continue to be as sity administration to state that
steep; however, the price of excel-
lent printing terminals is fast ap-
proaching that of ordinary office meetings,
electric typewriters, and will
probably soon be below the cost of There are no easy answers or
present typewriters. Thus, the of- easy predictions as to when net-
rice typewriter of the near future works will grow large enough and
will be nothing more than a com- powerful enough to attract a major
puter terminal lacking communica- rraction of scientists as users,
tions equipment. Turning the of- However, the example of Telenet,
fice typewriter into a terminal growing from five to 85 cities in
will require nothing more than the two years, gives some cause for op-
installation of a one- or two-hun- timism.
dred-dollar communications circuit
board.
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