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High-speed data communications networks are transforming the
operations, services, and roles of libraries. While the installation of
the physical network is often the focus of activity, the administrative
and political issues are, in fact, fundamental. For libraries to
participate in and influence the development of networks, building
new partnerships has proven to be an effective strategy. This paper
describes the use of this strategy in the development of the Utah
Education Network. This participation is essential if libraries are to
take full advantage of the technologies and to ensure that networks
reflect the fundamental values of the profession.

The health sciences librarian promotes access to health in-
formation for all and creates and maintains conditions of
freedom of inquiry, thought, and expression that facilitate
health care decisions.
MLA's Code of Ethics for Health Sciences Librarianship

Libraries and society are being transformed as a result
of the convergence of computing and telecommuni-
cations, and it is a time of extraordinary opportunity
and responsibility. Both the popular press and pro-
fessional literature are full of the promises of the
"information superhighway." Although 500 televi-
sion channels may not strictly enhance the quality of
life, clearly, access to information, free from the con-
straints of time and location, will alter library services
and roles radically. In the first years of this revolution,
libraries already have demonstrated the value of new
computer and communications technologies through
the use of e-mail, listservs, remote access, digital fax,
and electronic publications.
The extraordinary promise of these technologies is

nearly matched by the pace and the scope of actual
development. Network implementation efforts are
underway, connecting homes, offices, institutions,

states, and even nations. Much of the current effort
is focused on the physical network infrastructure-
wire, fiber, servers, and communications devices.
Weaving networks into a functional information en-
vironment constitutes a significant challenge. How-
ever, the difficulty of installing the physical network
is dwarfed by the challenges of network administra-
tion, support, and services. It is in these areas that
the future of libraries will be defined and promises
of the technologies realized. Library participation and
leadership in addressing these larger challenges is
crucial to the future of librarianship and to ensuring
that the fundamental values of the profession are
reflected in this new information environment. This
paper explores opportunities and strategies for li-
braries, based on experience gained in the develop-
ment of the Utah Education Network (UEN).

BACKGROUND

While the information superhighway only recently
has emerged on the national agenda, its foundations
were laid more than twenty-five years ago. In 1969,
the U.S. Department of Defense (DOD) began to ex-
plore network development, and the resulting AR-
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PANET provided the test bed for development of
protocols that are fundamental to the operation of
networks today. The Transmission Control Protocol
(TCP) and the Internet Protocol (IP), which are col-
lectively referred to as TCP/IP, make it possible to
send mail and files and access distant systems. The
ARPANET was a highly successful research network,
but access was limited primarily to the computer sci-
ence community.
By 1981, the utility of the ARPANET was recog-

nized, and, as a result, BITNET was established to
offer network services to users without access to the
ARPANET. Established as a cooperative network pri-
marily providing e-mail, BITNET, based on an IBM
mainframe protocol, made a major contribution to
network development by expanding network ser-
vices well beyond the ARPANET. It is well worth
noting that one of the most popular network services,
the listserv, was developed as a BITNET service.

In 1984, a major advance in network development
occurred, almost as a byproduct of the National Sci-
ence Foundation (NSF) supercomputer initiative. At
various sites around the country, NSF established su-
percomputer centers that required high-speed net-
work services to provide access for users at remote
sites. The emerging NSFNET adopted TCP/IP as its
communications protocol and became the high-speed
network backbone for the country. The high speed
and enhanced functionality of the NSFNET served as
a magnet, attracting new users and interconnecting
networks throughout the country and the world. The
resulting network of networks became the Internet
[1-2].
Attempts to describe the growth of the Internet are

fast becoming cliches. As of early 1994, the Internet
included an estimated 21,000 networks in sixty coun-
tries, connecting two million computers and provid-
ing access for fifteen million users. The monthly
growth rate of the Internet is estimated at 7% to 10%
[3].

This spectacular growth is a result, in part, of gov-
ernment programs encouraging continuing research
in networks, supporting access, and fostering devel-
opment of network services and resources. The High-
Performance Computing and Communications
(HPCC) program includes, as one of its five major
components, development of the National Research
and Education Network (NREN). The HPCC initia-
tive focuses on increasing access to high-performance
computing and fostering the development and ap-
plication of networking technologies [4-5]. Comple-
menting and in some ways supplanting the HPCC
program, the National Information Infrastructure
(NII) program extends networking beyond its tradi-
tional base in academia to larger education, social,
and economic arenas, addressing development of net-
work services and resources [6-7]. The alphabet soup

of agencies participating in these programs includes
DOD, Department of Energy, NSF, National Aero-
nautics and Space Administration, and National In-
stitutes of Health. In 1992, the National Coordinating
Office for High-Performance Computing and Com-
munications was established to coordinate the various
initiatives. Donald A. B. Lindberg was selected to
direct the office, in addition to his duties as director
of the National Library of Medicine.
While significant activity is taking place at the na-

tional level, there are also major efforts underway at
the state level. These initiatives are best characterized
by their diversity. A wide variety of technologies are
being explored, including wire, fiber, satellite, cable,
Integrated Services Digital Network (ISDN), Frame
Relay, and Asynchronous Transfer Mode (ATM). Some
networks have a specific focus, such as supporting
education, while others provide a broad array of ser-
vices [8-10]. At this stage in the development of these
networks, the major participants are institutions in
higher education, public education, and state gov-
ernment, with the extent of participation varying from
state to state. This is a highly dynamic environment,
and much of the effort is breaking new ground and
breaking down traditional barriers. The decisions now
being made in the development of network services
at all levels will directly impact the future of libraries.
Librarians must bring their experience and profes-
sional values to these discussions and be prepared to
participate and provide leadership in defining this
new information environment.

NETWORK IMPLEMENTATION

The development of the UEN illustrates the forces at
work in network implementation in general and of
the opportunities and challenges for libraries. Com-
puter networks have a long history in Utah, begin-
ning at the University of Utah, when it became the
fourth site on the ARPANET early in the 1970s. The
university participated in the research that resulted
in the TCP/IP protocols. Early in the 1980s, a low-
speed network connected four of the academic insti-
tutions, and, in 1985, the university became one of
the original nodes on the NSFNET. However, efforts
to install a high-speed network connecting the col-
leges and universities were frustrated by politics and
turf battles, two issues frequently encountered in net-
work development. It is important to note that li-
braries were not represented in these early efforts nor
were the emerging library systems considered in the
discussions.
The first successful network initiative in Utah was

a somewhat unexpected outcome of a statewide li-
brary study. By the mid-1980s, the college and uni-
versity libraries in the state were severely overcrowd-
ed and had deteriorating facilities. Individually, the
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The Utah Education Network

libraries had been unsuccessful in finding funds for
building within their own budgets. However, the
college and university libraries in Utah have a long
history of cooperation. In 1987, library officials de-
cided the library facilities problem should be ap-
proached as a statewide initiative, and the legislature
approved a request for funding.
The study was to be coordinated by the Commis-

sioner's Office of the Utah System of Higher Educa-
tion. The study was to address not only facilities but
also technology and interlibrary cooperation. These
last two issues were added in the hope that technol-
ogy and interlibrary cooperation might provide al-
ternatives to expensive new facilities. A successful
building program was certainly paramount, but a par-
ticularly valuable outcome was the establishment of
a direct relationship between the libraries and the
Commissioner's Office.
The vast majority of the study effort was devoted

to the facilities issues. The study was completed in
1989 and produced a report addressing technology
[11]. While not particularly insightful, the report did
legitimize the discussions of library systems and net-
working. At a meeting in the summer of 1989, library
officials decided that a technology proposal should
accompany the building proposal being prepared for
the 1990 session of the legislature. The primary com-
ponent of the technology proposal was installation
of a library systems and data communications net-
work that would link the colleges, universities, and
the state library. Because development of the tech-
nical proposal for the network was beyond the skills
of the librarians, a third partner, the University of
Utah Computer Center (UUCC), joined the effort. With
expertise in supporting campus networking and man-
agement of NSFNET access for the university, UUCC
has provided invaluable technical support for the de-
velopment of the network.
The network proposal sent to the legislature was

justified on the basis of its capability to link library
systems and enhance library cooperation. Clearly, the
libraries realized that the network offered much more,
but the justifications were based on services that would
be comprehensible to the legislators and consistent
with the recommendations of the statewide library
study. Representatives from the libraries, the Com-
missioner's Office, and UUCC testified before the leg-
islature in support of the network. The legislature
approved the proposal for what was referred to as
the "Utah Library Network," but only one-time fund-
ing was provided, with no assurance of ongoing sup-
port.
With the legislative success, it was crucial to estab-

lish links with the systems administrators at each
college and university. These administrators meet
quarterly as the Administrative Data Processing Ad-
visory Committee (ADPAC), and, thanks to the as-

sistance of the Commissioner's Office and UUCC, a
library representative was invited to attend ADPAC
meetings. The initial meetings were somewhat awk-
ward. ADPAC was aware of the network initiative
and basically welcomed it, but there was some un-
certainty as to why libraries were interested in the
network and some discomfort with the fact that it
was a library initiative. However, with a little pa-
tience on the part of everyone concerned, a level of
confidence emerged, and a very productive partner-
ship developed that led to implementation of the first
network connecting all the institutions in higher ed-
ucation in less than a year. Moreover, significant sav-
ings were realized in the installation, making it pos-
sible to stretch the one-time funding for two years
and cover telecommunications charges and fees. All
other costs were absorbed by the institutions.
An interesting opportunity to extend the network

coalition grew out of the Utah Governor's Conference
on Libraries, held early in 1991. The conference iden-
tified various statewide priorities for libraries, in-
cluding examining public library participation in the
Utah Library Network. The state librarian, as a mem-
ber of the Council of Academic Library Directors, was
familiar with the success of the network. Represen-
tatives from the network coalition and the public li-
brary community worked with the state librarian to
develop a network planning proposal, which was
submitted for the 1992 legislative session. A repre-
sentative from the academic libraries testified in sup-
port of the proposal, describing the progress of the
network and demonstrating a new level of coopera-
tion between the public and academic libraries.
The proposal was approved. Funding was provided

for the development of a plan for public library net-
working and the installation of model sites. The ses-
sion also proved to be successful for academic librar-
ies, with funding provided for the installation of
Ariel ® workstations at each of the college and uni-
versity libraries. These workstations, consisting of a
microcomputer, scanner, and laser printer, support
digital fax services for document delivery.

Following the legislative session, discussions be-
gan with a major new partner-public education. For
the previous two years, public education had been
involved in a $60 million Educational Technology
Initiative. This initiative focused on placing micro-
computers in the classroom, with the objective of en-
hancing both quality and productivity in public ed-
ucation. "Early adopters" in public education had
begun exploring services and resources provided by
the Utah Library Network. In developing strategies
for the support for the network, it was assumed that
public education ultimately would participate in the
network, and this would be especially valuable in
seeking ongoing funding. The principal challenge
was to identify a mechanism for this participation
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that would overcome the traditional boundaries be-
tween higher education and public education.
As it turned out, a straightforward solution emerged.

Instructional Media Services (IMS) at the University
of Utah is responsible for the public radio and tele-
vision stations. It is also responsible for the Utah
EDNET, a microwave network providing educational
television services to public schools that receives sup-
port directly from the public education budget. With
its neutral status, IMS was the ideal mechanism for
public education participation in the network except
that IMS had limited expertise in data communica-
tions and networking. The partners in the Library
Network initiated discussions with IMS to explore its
potential for providing network services and re-
sources. This collaboration resulted in the develop-
ment of a $4 million proposal to extend network ser-
vices to high schools. The proposal was submitted to
the 1993 session of the legislature.
By this time, network development was booming,

with network initiatives underway in public educa-
tion, higher education, and public libraries. These
efforts were all the result of significant cooperation
and collaboration across traditional administrative
boundaries. Although this approach had been suc-
cessful, it was anticipated that as the various proposals
were considered by the legislature, the inevitable
question of who was in charge would be raised. In
fact, it was probably appropriate to bring some struc-
ture to the process, but the structure would have to
enhance the successful collaboration that had been
the foundation of the network.
A proposal was developed to reconstitute the ED-

NET as the Utah Education Network, which would
report to the board of regents, the governing body
for higher education. The activities of the UEN would
be coordinated by a broad-based Steering Committee.
Two additional committees also were proposed: the
Library and Data Communications Committee and
the Instructional Television and Video Services Com-
mittee. The proposal was adopted by the board of
regents just as the legislative session was beginning.
Libraries are represented on the Steering Committee
and on the Library and Data Communications Com-
mittee. Again, numerous presentations were made
before legislative committees, with successful results
for all of the initiatives; particularly notable was full
funding for the UEN.
The new organizational structure also provided the

basis for extending the coalition to include the State
Division of Information Technology Services. The di-
vision is responsible for providing computing ser-
vices to state government, primarily in the context of
mainframe computing. Although the division is not
entirely comfortable with the decentralized activities
of the network, efforts are being made to cultivate
cooperative working relationships.

Finally, luck has played a significant role in the
recent development of the network. In 1993, the state's
new governor strongly endorsed the creation of an
"electronic highway" for the state. Representatives
from the governor's office are now members of the
UEN Steering Committee and the Library and Data
Communications Committee.

STRATEGIES AND OPPORTUNITIES

The basic strategy in the implementation of the UEN
was collaboration. A number of factors influenced the
development of this strategy. The libraries have a
long history of cooperation, which provided the ini-
tial linkages among institutions. While the network
began as a library initiative, the libraries recognized
that they lacked the technical and political expertise
to sustain the effort. The Office of the Commissioner
and the UUCC were the first partners. Another reason
for the collaboration was that no entity had the re-
sources to develop the network on its own. At vir-
tually every step, resources were leveraged.

In retrospect, no one fully anticipated the technical,
social, and political complexity of network develop-
ment. The network, potentially, will affect every cit-
izen of the state. The collaborative strategy resulted
in equal participation, with all parties contributing
expertise. It is hard to imagine how a closed process
could achieve the full potential of a network.

Libraries bring important assets to a network im-
plementation project, regardless of whether it is a
local-area network, a state network, or a national net-
work. Certainly, libraries constitute an extremely
valuable and comprehensible resource. From the time
of the earliest discussions of networks, libraries re-
peatedly have been identified as examples of impor-
tant resources that could be made available via a net-
work. At a relatively early point in the development
of the UEN, an interesting discussion took place be-
tween a librarian and a senior representative of the
telephone company. Basically, the question was, who
should pay whom? Should a library pay the telephone
company to have access to the network, or should the
telephone company pay the library for access to its
resources?
Much of the current focus in network development

is on the physical infrastructure and making it work.
While this is certainly not a trivial task, the value of
the network will rest with the services it provides.
Libraries have more than twenty years of experience
working with patrons, attempting to effectively uti-
lize the resources in complex electronic environ-
ments. The skills and tools that have been developed
to assist patrons clearly can be extended to the new
network environment. The classes and workshops
presented by libraries on the Internet are excellent
examples. Another area of library expertise that can
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the 1993 session of the legislature. 

By this time, network development was booming, 
with network initiatives underway in public educa
tion, higher education, and public libraries. These 
efforts were all the result of significant cooperation 
and collaboration across traditional administrative 
boundaries. Although this approach had been suc
cessful, it was anticipated that as the various proposals 
were considered by the legislature, the inevitable 
question of who was in charge would be raised. In 
fact, it was probably appropriate to bring some struc
ture to the process, but the structure would have to 
enhance the successful collaboration that had been 
the foundation of the network. 

A proposal was developed to reconstitute the ED
NET as the Utah Education Network, which would 
report to the board of regents, the governing body 
for higher education. The activities of the UEN would 
be coordinated by a broad-based Steering Committee. 
Two additional committees also were proposed: the 
Library and Data Communications Committee and 
the Instructional Television and Video Services Com
mittee. The proposal was adopted by the board of 
regents just as the legislative session was beginning. 
Libraries are represented on the Steering Committee 
and on the Library and Data Communications Com
mittee. Again, numerous presentations were made 
before legislative committees, with successful results 
for all of the initiatives; particularly notable was full 
funding for the UEN. 

The new organizational structure also provided the 
basis for extending the coalition to include the State 
Division of Information Technology Services. The di
vision is responsible for providing computing ser
vices to state government, primarily in the context of 
mainframe computing. Although the division is not 
entirely comfortable with the decentralized activities 
of the network, efforts are being made to cultivate 
cooperative working relationships. 
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Finally, luck has played a significant role in the 
recent development of the network. In 1993, the state's 
new governor strongly endorsed the creation of an 
"electronic highway" for the state. Representatives 
from the governor's office are now members of the 
UEN Steering Committee and the Library and Data 
Communications Committee. 

STRATEGIES AND OPPORTUNITIES 

The basic strategy in the implementation of the UEN 
was collaboration. A number of factors influenced the 
development of this strategy. The libraries have a 
long history of cooperation, which provided the ini
tial linkages among institutions. While the network 
began as a library initiative, the libraries recognized 
that they lacked the technical and political expertise 
to sustain the effort. The Office of the Commissioner 
and the UUCC were the first partners. Another reason 
for the collaboration was that no entity had the re
sources to develop the network on its own. At vir
tually every step, resources were leveraged. 

In retrospect, no one fully anticipated the technical, 
social, and political complexity of network develop
ment. The network, potentially, will affect every cit
izen of the state. The collaborative strategy resulted 
in equal participation, with all parties contributing 
expertise. It is hard to imagine how a closed process 
could achieve the full potential of a network. 

Libraries bring important assets to a network im
plementation project, regardless of whether it is a 
local-area network, a state network, or a national net
work. Certainly, libraries constitute an extremely 
valuable and comprehensible resource. From the time 
of the earliest discussions of networks, libraries re
peatedly have been identified as examples of impor
tant resources that could be made available via a net
work. At a relatively early point in the development 
of the UEN, an interesting discussion took place be
tween a librarian and a senior representative of the 
telephone company. Basically, the question was, who 
should pay whom? Should a library pay the telephone 
company to have access to the network, or should the 
telephone company pay the library for access to its 
resources? 

Much of the current focus in network development 
is on the physical infrastructure and making it work. 
While this is certainly not a trivial task, the value of 
the network will rest with the services it provides. 
Libraries have more than twenty years of experience 
working with patrons, attempting to effectively uti
lize the resources in complex electronic environ
ments. The skills and tools that have been developed 
to assist patrons clearly can be extended to the new 
network environment. The classes and workshops 
presented by libraries on the Internet are excellent 
examples. Another area of library expertise that can 
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be transferred to this new environment is selection
and organization of resources. There may be no great-
er immediate challenge than providing organized ac-
cess to the proliferation of resources and services on
networks. Various clever technologies may assist in
this process, but libraries now are taking on this ex-
traordinary challenge.

Libraries can justify their participation in network
development not only on the basis of resources and
expertise but, also and possibly more importantly, on
the basis of their professional values. During this
period of network development, critical decisions are
being made and policies developed that will guide
the future of networks. At the very first meeting of
the UEN Library and Data Communications Com-
mittee, a question was raised about what we will do
when a student in a small town brings up an obscene
picture on a computer monitor. What constitutes ac-
ceptable use of the network? Is the right to privacy
sacrificed by network monitoring necessary to protect
the network from disruption? Who should have ac-
cess, and what constitutes grounds for denying ac-
cess? These are complicated issues, but the values of
intellectual freedom and the rights of access to in-
formation must be represented in these discussions,
and libraries are in an ideal position to do this. (The
UEN policies are listed on the University of Utah
gopher.)

CONCLUSION

At various times in the development of the UEN,
people have asked why we were diverting resources
from books and journals to a network. The response
at the time was that the network was an investment
in the future of libraries, and this has proven to be
true. The collaborative development of the UEN il-
lustrates both a development strategy and a principal
strength of a network environment. The network is
an extremely powerful and democratic information
environment. Libraries have significant contribu-
tions to make in the continued development of this
environment and the responsibility to ensure that it
reflects the fundamental values of the profession.
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be transferred to this new environment is selection 
and organization of resources. There may be no great
er immediate challenge than providing organized ac
cess to the proliferation of resources and services on 
networks. Various clever technologies may assist in 
this process, but libraries now are taking on this ex
traordinary challenge. 

Libraries can justify their participation in network 
development not only on the basis of resources and 
expertise but, also and possibly more importantly, on 
the basis of their professional values. During this 
period of network development, critical decisions are 
being made and policies developed that will guide 
the future of networks. At the very first meeting of 
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mittee, a question was raised about what we will do 
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