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EXECUTIVE SUMMARY

This report sets out the preliminary results of enquiries
into the significance for Australian universities and other
tertiary institutions of developments in computer and
telecommunications networking among institutions, with
particular reference to the EDSAT and SPEARNET proposals.
These envisage, respectively, a satellite-based
telecommunications network among all Australian tertiary
institutions, and a South Pacifiec, initially Australasian,
university and research institution network.

After reviewing the functions available from the various
types of electronic communication - voice, data, video and
facsimile - and the means by which each can be provided in
Australia, the report relates the range of potential network
services to the needs of Australian tertiary educational ’
institutions, on the basis of assumptions regarding the
likely situation over the next seven to ten years in respect
of institutional autonomy, real level of funding and scope
for other funding of major developments. Needs are
tentatively assessed in relation to possible administrative,
academic (research and teaching) and library applications.

A comprehensive survey of the needs of individual
institutions for each of a representative range of potential
network services is recommended as the only reliable basis
for assessing effective demand, provided such a survey
reflects the judgements of resource allocators as well as
service users.

A subjective assessment based on available evidence suggests
that apart from traffic such as voice, telex and video,
considered likely to be more economically carried on Telecom
or other public services, the most immediate demand for both
administrative and academic purposes on an inter-
institutional network would be electronic messaging,
including mail, news, file transfer and Possibly bulletin
boards and facsimile. Other significant future
possibilities identified as worthy of further investigation
Tor use of the network include:

chared use of national or regional supercomputer
centres, with decentralised user support services

information retrieval, including possible
rationalisation of some library holdings of serials and
specialised mono3raphs

@ co-ordinated and self-funding system of distance
education, especially for continuing professional
education

a centralised tertiary education administrative
Jatabase and news service,



The intangible advantages for institutions in gaining
experience with modern communications networks is also

discussed.

In view of the range of variables and forecasts involved, a
precise quantitative cost-benefit calculation is ruled out
as inadequate to determine whether or not any network is
Justified, particularly as the choice is more between a
single co-ordinated and planned network and the more
haphazard growth of various smaller networks which may be
mutually incompatible. Criteria are suggested for
selecting among possible network solutions. These criteria
are applied to the existing ACSnet and the EDSAT and
SPEARNET proposals. ACSnet, although confined to messaging
functions among UNIX-based computers and having limited
robustness and reliability, is judg8ed to serve a wide range
of users very adequately. A recommendation is made for its
continuation and prog&ressive migration to international
standards, with ultimate incorporation into a more
comprehensive academic network.

EDSAT is considered to be a worthwhile research and
development project with potential for encouraging co-
operation and educational experimentation, but as unlikely
to provide an immediate cost-effective basis for an inter-
institutional network. Its comparative advantage in
broadcast communication is less relevant to the probable
priority uses of such a network, while the cost and
complexity of management of a private satellite-based
network, the high aggregate cost of multiple earth stations,
and potential problems in flexibility and keeping the
inetwork technologically up-to-date, suggest a margin in
Tavour of using public communication links.

SPEARNET, being primarily concerned with interconnection of
diverse computer systems, is less technology-specific. By
reason of the relatively low capital outlay, availability of
incremental growth in scope and functions, and inherent
technological flexibility, together with an advantage in
meeting applications likely to be in high demand, SPEARNET
is recommended as an appropriate foundation for a
comprehensive tertiary education network. The
recommendations of the AVCC Working Party on Networking
Pulicy for registration of name and formation of an AVCC-
owned management company are endorsed.

Issues raised for further consideration include the
migration of SPEARNET from Coloured Books communications
protocols (developed for the UK Joint Academic Network) to
international (0SI) standards; the range of institutions
appropriate for membership of the network; the
organisational structure and staffing for policymaking,
Planning, standard-setting, technical development, network



management and operations; funding of capital outlays and
both fixed and variable (traffic-related) operating costs;
and relationships with other Australian and overseas
networks. A range of legal questions is raised, on which
professional advice should be sought, including copyright,
defamatory material, regulatory requirements, responsibility
for integrity of data, legal status of electronic mail and
facsimile transmissions, and privacy requirements. A
listing is given of more technical issues, which are not
discussed in detail in the report because of their
dependence on prior policy decisions. s

Specific recommendations are given for limited financial
support to EDSAT over the next two years to allow research
and development of a pilot system to proceed, and for
official sponsorship and support of SPEARNET as the basis
for a comprehensive Australian academic network.



INITIAL REPORT ON NETHORKING OF COMPUTERS

AND TELECOMMUNICATIONS IN AUSTRALIAN_ UNIVERSITIES
AND_OTHER TERTIARY INSTITUTIONS

PART 1. INTRODUCTION

1.1 This report sets out the preliminary results of
enquiries made at the invitation of the Australian Vice-
Chancellors' Committee (AVCC) into the significance for
Australian universities of developments in the field of
networking, including two specific proposals -which had been
put before the AVCC. These were, respectively, for the
establishment of a satellite-based telecommunications
network known as EDSAT and for a computer network known as

SPEARNET.
1.2 The terms of reference were as follows:

1. What networking would mean for Australian higher
education, particularly the universities, both
nationally and internationally

2. Whether the two proposals (EDSAT and SPEARNET) could
be brought together

3. The costs and likely future costs of such
developments

4. Any other relevant matters relating to networking.

1.3 The enquiries undertaken have involved discussions and
interviews with the parties primarily sponsoring the two
specific proposals, EDSAT and SPEARNET, as well as a range
of senior university administrators and specialists in

computers and telecommunications. The public authorities
providing telecommunications services within and beyond
Australia have also been consulted. Discussions have also

taken place with major computer manufacturers, ‘the
Commonwealth Departments of Communications and Education and
the Commonwealth Scientific and Industrial Research
Organisation (CSIRO). A listing of specific interviews and
meetings is set out in Appendix A.

A review has also been made of recent literature in the
field of networking, with particular reference to its
application in an educational environment. A select
bibliography is provided in Appendix B.

1.4 The EDSAT project originated in the Royal Melbourne
Institute of Technology (RMIT) which is still the site of
the developmental work, although policy direction of the
project is now vested in the National Horking Party on
Telecommunications in Tertiary Education. The Working
Party was formed in 1984 to investigate the issue of



establishing a national telecommunications network for
tertiary education, based on the Australian satellite
system. EDSAT is envisaged as a mesh network
interconnecting universities, colleges of advanced education
and TAFE colleges throughout Australia. It would use
transponder capacity on an AUSSAT satellite as a private
network. It would be designed to support voice, data,
graphics and electronic mail transmission, and eventually
video, between institutions. Progress to date has included
negotiations with AUSSAT and design work on a relatively
low-cost earth station, involving discussions with potential

suppliers. 4

1.5 The SPEARNET (South Pacific Educational and Research
Network) project, first mooted in 1984, was formally
initiated in May 1986 by an Interim Management Committee
which included members of the three organisations primarily
proposing the project, ie the University of Queensland
(Prentice Computer Centre), the CSIRO Division of
Information Technology and Digital Equipment Corporation
(Australia) Pty Ltd, (DEC), together with representatives
from James Cook University of North Queensland, the
University of Western Australia and Victoria University of
Hellington (New Zealand). The project envisaged creation
of a computer-based communications network for the education
and research community of the South Pacific region,
initially involving the universities in Australia and New
Zealand.

Progress to date has included agreement on a common interim
communications protocol, (Coloured Books, a set of protocols
developed for the United Kingdom Joint Academic Network),
and the implementation of network links among a number of
Australian universities and the six universities in New
Zealand. These links employ the facilities of common
carriers such as Telecom and the Overseas Telecommunications
Commission (Australia), (OTC). In addition, gateways have
been established with some other Australian and overseas
computer networks. It has been planned that the network
should be developed to provide such facilities as electronic
mail, electronic conferencing, file transfer, bulletin
boards and remote resource sharing, but initial emphasis has
been placed on the first three of these functions.

1.6 The AVCC Working Party on Networking Policy, set up by
the AVCC and under the chairmanship of Professor K R
McKinnon, first met in October 1986. The Working Party has
subsequently recommended to the AVCC that it register and
own the name SPEARNET, with an AVCC-owned enterprise/company
whose management group would be responsible to the AVCC, to
establish and operate a tertiary network



1.7 The issues, other than the two project proposals
already referred to, which appear to deserve special
attention in this report include:

the scope for shared resource use in the field of
computers, particularly in the case of super-computers
and other particularly expensive and specialised
facilities,

library resource sharing, especially in terms of
information retrieval techniques applied to academic
serials and specialised monograph holdings,

distance education, including continuing professional
education for graduates.

These issues are dealt with in subsequent sections of this
report.

1.8 The review of networking and its potential impact on
tertiary education in Australia is made particularly timely
by the rapid technological and commercial developments in
this field. These include the increasing integration of
computer and telecommunications networks, the pPprogressive
emergence of effective international standards for computer
networks and advances in the design of gateways between
previously incompatible computer systems. Current
policymaking and planning, if it is to be effective, should
make provision for the continuation of rapid developments in
these and other communications-related areas

1.9 The remainder of this report considers the potential
uses of networking in tertiary educational institutions, the
current and foreseeable technological options, the factors
dictating the relative cost-effectiveness of alternative
approaches and the organisational, political and legal
factors which may be relevant.



PART 2. NETHORK FUNCTIONS

2.1 In the broadest terms, a network is a set of nodes at
different locations joined by communications links which
allow the delivery of information or services between the
nodes. In the context of this report a network will be
taken to refer to networks employing modern computer and
telecommunications technology and, unless otherwise stated,
will imply a wide area network, ie connecting nodes which do
not lie within a single premises or campus.

2.2 The following is a summary of the main types of
electronic communication:

a. voice - one-way, eg radio broadcast
- two-way, eg telephone conversation

b. data - one-way, eg telex, cable, computer message or
file transfer
- two-way (interactive), eg computer-
conferencing or virtual terminal
c. video - one-way, eg television broadcast
- two-way, eg videotext or video-conferencing
d. facsimile (image transmission based on scanning)

2.3 Until recently voice and video tranamissions used
exclusively analo8ue transmission, while computer and
facsimile transmission employed digital transmission.

There is a growing use of digital transmission for voice as
digital exchanges and PABXs are progressively introduced by
Telecom and private users. Techniques have also recently
been developed to an operational stage for digitising and
compressing television signals.

2.4 Transmissions may employ one or a combination of cable,
optical fibre, microwave or satellite links. Depending on
the nature and configuration of the physical links, the
connection between users may be a continuous actual circuit,
a virtual circuit involving successive transmission over a
series of separate connections, or a broadcast available
throughout a defined reception area. A continuous circuit
may be intermittent, eg a dial-up connection, or permanent,
eg over a leased 1line. Transmission may be by a continuous
stream of signals over a circuit-switched 1link, or by packet
switching, whereby signals are formed into discrete Sroups
for transmission and reassembled into a continuous stream
before reaching the recipient.

2.5 Within Australia there are three sources for providing
communication links for a wide area network. In a limited
number of circumstances private links may be established,
usually by microwave. A second source is AUSSAT, which can
provide either transponder capacity for a private network
based on private earth stations or connections through the

‘\



AUSSAT major city earth stations. The main source of
communication links is Telecom, which can provide a range of
methods. These include dial-up use of the public switched
telephone network (PSTN); leased lines between specified
points; telex, facsimile and electronic mail services;
videotext (Viatel); and a packet-switched service,

(Austpac). Services beyond Australia are necessarily
handled by OTC, which employs both cable and satellite 1links
which provide communication to virtually all parts of the
civilised world. .-
Each service has distinctive characteristics in terms of
rate of transmission, type of service, cost structure,
reliability and convenience. These factors are addressed
in subsequent sections of this report.

2.6 In addition to the networks provided for general use by
the public carriers, commonly known as PTTs (Postage,
telephone and telegraph), there are some well-established
private networks within Australia. These include:

CSIRONET, originated by CSIRO primarily for its
own use, but now more widely used by both public
sector and commercial organisations, uses its own
packet-switching network. It is currently under
consideration for separation from CSIRO in a move
towards privatisation

ABN, the Australian Bibliographic network,
administered by the National Library of Australia
and connecting a wide variety of public, State and
academic libraries

CLIRS, a proprietary network designed to make
legal material such as case notes and statutes
available to legal practitioners and other
subscribers

ACSnet, the Australian Computer Science network.
This was developed progressively by Computer
Science departments at various Australian
universities, with the University of Sydney taking

a leading role. It exists mainly between UNIX-
based computers linked over Telecom dial-up lines
and the Austpac packet switching network. In

addition to universities and some other tertiary
institutions, participants include many divisions
of CSIRO, other public sector research
establishments and some private sector research
departments. As a result of the network
configuration most traffic passes through one or
more intermediate nodes on a "store and forward'
basis which limits the service mainly to
messaging, including news and small-scale file



transfer, rather than interactive work or resource
sharing. The store and forward method involves a
separate transmission over each of a series of
inter-computer links joining the originator and
ultimate recipient nodes, where there is no direct

connection between them. There are several
gateways to other Australian networks, including
CSIROnet and SPEARNET. A gateway is a

hardware/software device for providing a means of
communication by conversion between two systems or
networks using different communication protocols.
In addition to local gateways to other Australian
networks, there is a gateway to overseas networks
through the University of Melbourne, with the
primary link being to the American UUCP network
(UNIX to UNIX CoPy). This also enables access to
be attained to a variety of other networks
worldwide. The features and limitations of
ACSnet are discussed in more detail in a
subsequent section of this report.

2.7 Many of the most significant overseas computer
networks are directed to academic and research use. These
include:

BITNET (Because It's Time NETwork), which is a
cooperative network serving several hundred sites,
mainly universities in over twenty countries,
although primarily in the U S A.

JANET (Joint Academic NETworki, a centrally funded
United Kingdom network of large university and
research establishment computers

ARPANET, formed with U S Department of Defense
support and now part of a larger network known as
ARPA Internet, links a variety of United States
research establishments, while several university
networks are also part of ARPA Internet, as are
various overseas networks

ROSE (Research Qpen Systems for Europe), an EEC-
funded network of research and development
projects throughout the EEC

NSFnet, founded by the United States National
Science Foundation (NSF) to develop network access
to a number of newly established super computer
centres across the country

CSNET, an American network whose main purpose was
to provide electronic mail services among computer
science researchers, but with additional functions
available on some parts of the network



RARE (Reseaux Associees pour la Recherche
Europeenne), a metanetwork (ie linking other
networks together) formed as an attempt to unify
and standardise European national networks

AUSEAnet, a metanetwork linking ASEAN countries
with Australia for the purposes of
microelectronics development and fabrication, with
the University of Indonesia as the regional
centre. .

2.8 A network, depending on its particular configuration
and the nature of the links it employs, may permit some or
all of the following services:

a. voice communication between one node and one or
more other nodes, permitting single conversations
or teleconferencing among a number of participants

b. electronic mail or messaging, directing textual
or numeric data, or in some cases graphics, from
one node to one or more other nodes, where it can
be read immediately or stored in electronic form,
available for later perusal, either on a screen or
in hard copy

c. file transfer, the transmission of substantial
sets of data from one computer system to another
in electronic form, permitting the use or
manipulation of the data by the users of the
recipient system

d. news service, a form of messaging whereby
specific information is sent to all or defined
subsets of users of the network with recorded
interest in a particular subject area

e. computer conferencing, involving the exchange
of messages sequentially among two or more users
of the network, enabling a form of discussion and
accumulation of views on a particular subject

f. remote job entry, permitting specific
applications to be processed in batch mode on a
host computer system by a user submitting the
input data from another node of the network

g. wvirtual terminal use, Qhereby a user of a
terminal on one system may work interactively with
a different host computer in the network

h. resource sharing, an extension of remote job
entry and virtual terminal techniques to a point



ovaas

where planned rationalisation of hardware and
software is possible among the users of two or
more computer systems, overcoming the need which
would otherwise exist to make separate provision
for the users of each host system

i. directory service, providing users of a network
constantly updated information on the mode of
communicating with other parts of the network

J. information retrieval, enabling user access
from any point in a network to infotrmation held by
libraries or other organised databases, such as
bibliographic data or even the text of part of
particular monographs or serials

k. facsimile transmission enabling graphic,
written or printed material to be sent from one
node to specified users at other nodes

1. video broadcast to all the nodes within a
defined reception area

m. video-conferencing, permitting interaction in
conversational mode with both voice and visual

communication.

In addition to making available some or all of these direct
communication methods, a network may also provide the basis
for such shared services as education and training, user
advisory services, joint software development and co-
ordinated acquisition arrangements for software and hardware

products.

%



PART 3. UNIVERSITY AND OTHER TERTIARY APPLICATIONS
3.7 In relating the range of potential network services to
the needs of Australian tertiary educational institutions it

is necessary to make certain basic assumptions. In the
case of this report these assumptions include the following:

a. that the period of primary interest is the next
seven to ten years, because predictions of social,
economic and technological factors become increasingly
tenuous and unreliable as the period is extended

b. that individual institutions will retain
approximately the present level of autonomy in
allocating their resources and shaping their formal
courses and research activities during the suggested

planning period

¢c. that the real level of funding available to tertiary
institutions, relative to their student load and other
measures of their commitments, is unlikely to improve
and may well deteriorate over the planning period

d. that as a consequence of the two preceding assumed
conditions, any major new function undertaken by
tertiary institutions would be either the subject of
additional public funding or would need to be capable
of becoming financially self-supporting.

3.2 For convenience, consideration of current and potential
uses for network functions is dealt with in three distinct
areas, administrative applications; academic use for
teaching and research; and library services. This division
reflects the present separation of functions and systems in
most Australian tertiary institutions, but it must be
regarded as arbitrary to the extent that interactions and
shared use of resources occurs. Closer integration of
functions could reasonably be expected to occur as
information networks become more pervasive and effective.

3.3 It is obvious that any reliable assessment of the

perceived priorities among possible applications, the

volume of data involved and the possible resource impact of
introducing networking methods, would require a carefully

designed and executed survey of all the relevant i
institutions. Such a survey would need to combine g
responses from those parts of each institution concerned '
with possible applications and, most importantly, those with §
responsibility for the overall pattern of resource i
allocation within the institution. If the latter input

does not operate effectively, any survey results could be

little better than a "wish list', concerned with possible

benefits in isolation from the associated sacrifice of

alternative uses of the funds required to obtain them



Since this report must precede any such possible survey, the
following assessments should be taken as an unverified, but
possibly indicative view of possible uses.

3.4 The administrative systems of tertiary institutions are
dominated by applications such as student records, personnel
records, payroll, accounting and associated sub-systems,
property management and inventories. The administrative,
managerial and external reporting requirements amongat the
institutions, particularly in the case of the universities,
would seem to be so similar as to facilitate at least common
software development, even if not complete standardisation.
Experience has shown that the differences in administrative
structure, scale, State requirements, academic regulations
and historical development, when taken in conjunction with a
keen sense of individual autonomy, have been sufficient to
limit severely and even to frustrate attempts at common
approaches. Although, therefore, an effective network
could assist in activities such as joint software
development or shared use of software, it would seem
unrealistic to expect any major move in this direction in
the foreseeable future.

3.5 Despite the different systems in use, there is a
consistent but relatively low level of data transmission at
the operational administrative level. This is most often
concerned with records of individual students who may have
transferred between institutions at some stage of their
academic career or undertaken a course offered jointly
between two institutions. Less urgent cases are adequately
dealt with by mail, while a telex request and reply, or more
conveniently a facsimile reply can satisfy most needs for an
immediate response. In any case the volume is likely to be
toov low to be significant in Justifying any new network
snlution. There are already in operation in several ‘
States, systems for dealing with the records of applicants
under joint entrance application schemes. A more extensive
and robust communications network might give some marginal
improvements in the administration of these schemes,
particularly during the peak enrolment periods.

3.6 Apart from the transmission of detailed records, there
is a consistent traffic between university administrations
on a wide variety of topics, including arrangements for
meetings and information on current issues of administrative
interest or concern. Most of this traffic is at present
dealt with by a combination of telephone, telex, facsimile
and ordinary mail. It is possible to envisage the
substitution of electronic mail through an inter-university
network for the other media. Electronic mail has the
advantage of greater speed, compared with ordinary mail, and
unlike telephone conversations it can provide a hard copy
record of each message. HWhere the intra-institutional
local area network (LAN) permits, electronic mail can be

O



directed to specific users by the sender more readily than
with telex, which entails manual delivery within the
recipient institution. It has few other obvious advantages
over either telex or facsimile and lacks the ability to
reproduce graphic or handwritten material. In particular
it does not share the great advantage of facsimile in
avoiding the need for keyboard input from other records,
although advances in scanning techniques may rapidly
overcome this limitation.

Possibly the main limitation of electronic mail for
administrative purposes relates to user convenience. Hhere
the user is accustomed to spend regular periods at a
computer terminal or other workstation daily, as is the case
with many computer specialists and some administrative
staff, electronic mail offers a familiar and readily used
method of communication. For senior administrators whose
use of a computer terminal is at most intermittent,
facsimile offers a more convenient, versatile and easily
mastered medium. Even where actual transmission is
delegated to secretarial or other staff memebers, the hard
copy output of facsimile is usually more attractive to non-

computer users.

Another use of elecronic mail networks is the distribution
of news, which in the administrative context may well
constitute announcements of CTEC requirements, recent
legislation of gZeneral university interest and overseas
information. The merits of this type of news distribution
depend largely on the value of communication with minimum
delay, compared with postal circulation.

3.7 One service which a network could provide has some
definite potential attractions for administrative use.

This relates to the creation of a central database of
information likely to be of regular interest to a variety of
institutions and also subject to frequent change or
updating. It could include the results of the maany AVCC
surveys of university practice, Commonwealth Tertiary
Education Commission (CTEC) guidelines, requirements and
decisions, various governmental statements and requirements,
a regularly updated and classified list of academics and
researchers, course regulations, academic calendars,
individual and consolidated statistics and many other
similar matters. Such a database might enable the network
also to facilitate the handling of enquiriec and enrolments
by overseas students. The maintenance and administration
of such a database would not be trivial and would require
central authority and management to be effective. The
possible savings from 8Sreater efficieny and some avoidance
of printing costs would need to be measured against the cost
of establishing and maintaining such a service. If,
however, much of the material would in any case be required
by CTEC or AVCC, the marsginal cost may not be excessive.



3.8 There is some potential for replacing conferences or
meetings on administrative issues by the use of telephone
conferencing, already available throug8h Telecom, or either
computer conferencing or video-conferencing. Neither is a
perfect substitute for face-to-face discussion and the
making of personal contacts. As the volume of such
proceedings is not great, apart from those at the most
senior level which would almost certainly need to continue
regularly on a personal attendance basis, this application
might best be regarded as a useful by-product, rather than as
Justifying any major development.

3.9 Overall, the main potential for administrative use
would appear to be adequately met by a network which
permitted electronic mail and possibly facsimile over 1links
provided by normal Telecom services. Other functions, such
as video-conferencing, could be supplied as needed by
Telecom, although if there was a considerable growth in
demand, a cost comparison should be made with their

incorporation into the network. One significant issue for
most administrative applications is the level of security of
transmissions from unauthorised access or misuse. The

topic of security is addressed in more detail in a
subsequent section of this report, but it may be noted that,
particularly where satellite communication is involved, the
encryption of data is a necessary prerequisite of secure
transmission.

3.170 Developments to date, internationally, have shown that
the potential for network use is much higher for academic
applications than for administrative purposes. Already in
Australia ACSnet carries a significant volume of electronic
mall and news, both that originating and delivered within
Australia and material passing through the international
gateway to or from overseas networks. Although the largely
unregulated nature of the network means that much of the
traffic does not have to justify a cost-effectiwveness test,
the continuing investment of time and effort by both
organisers and users suggests that real needs are being met.
There is also evidence from the recent development of the
SPEARNET network that parts of the academic community not
now serviced by ACSnet have similar needs for electronic
mail and news services, both national and international,
and possibly also bulletin boards. In the absence of any
specific evidence, it is not possible to determine even
approximately the relative volume of research-related to
Leaching-related traffic. However, in view of the much
greater degree of inter-institutional interaction in matters
of research than in development and teaching of formal
courses, it would seem reasonable to assume that the former
predominates strongly. In this context research-related
uses are taken to include the dissemination of information
which enhances the knowledge and effectiveness of academics

12



in relation to their discipline. It is reasonable to
assume that increased access to a convenient messaging
network would encourage a greater and generally beneficial
interchange of ideas, information and educational resources
among academics in respect of both research and teaching
matters. For any rapid increase to occur, it would
probably be necessary to plan forms of staff development
which would encourage appropriate use of such a network.
This is a matter of importance, discussed in more detail in

section 3. 20.

3.11 For reasons similar to those discussed in relation to
administrative tele-conferencing, it would appear that there
is potential for substitution of network services for some
meetings involving travel by the participants, but
insufficient to justify any extensive special facilities in
the near future. Expanded conferencing may develop later
as a result of more intensive interaction through a

messaging network.

3.12 Ability to transfer files can facilitate joint research
activities between academics at different institutions,

through shared use of research databases. It can also
permit, subject to copyright constraints, the sharing of
software of a specialised nature. As more development

occurs in the field of computer-aided and computer-based
instruction, the great investment of effort involved in
preparing such materials may provide an incentive for more
widespread shared use among different institutions. This
may involve negotiated licence fees to the originating
institution. Although such packages could be transmitted
in the form of transportable electronic media such as floppy
disks, there could be a convenience factor in the ability to
Set on-line access. Particularly fruitful areas for such
shared use are likely to arise in distance education and
especially in continuing professional education, where there
is a probability of negotiating a self-financing basis with
relevant professional bodies.

3.13 The specific proposals considered in this report are
directed to networks of an inter-institutional variety and
with one exception do not address the question of
communication between institutions and students off campus.
The exception is the reference in the EDSAT proposal to
inclusion of study centres of particular institutions in the
network. Such an application has already been used via Q-
net, the Queensland State Government network, by the
University of Queensland School of Extension Studies and
Continuing Education and other communication links have also
been used with study centres by other institutions over
public carrier facilities. There is scope for future
expansion in the use of both study centres and communication
links with individual students. The latter are more likely
to benefit from computer links than from broadcast media.



Even in the case of video, the availablility of a
videocassette is likely to be more suitable than a video
transmission. It enables the student to view the material
at leisure and to re-run sections as required. It is
relevant to note that educational material does not normally
require the immediacy of availability applicable, for
example, to a commercial news service. Any educational
advantages of direct student response by video-conferencing
compared with less expensive methods would need to be
carefully evaluated against the relative cost structures.
There is no obvious reason why links to off-campus students,
or even to study centres, should be an integral part of an
inter-institutional network. It is probable that all the
traffic would normally be between one institution and its
own students and study centres. This does not eliminate
the possible desirability of creating gateways between an
inter-institutional network and any such institution-
specific networks. .

3.14 Apart from the question of information retrieval, which
is discussed below in connection with library applications,
probably the most significant area for academic use of a
network is that of resource sharing. This may occur either
by way of remote job entry or by remote logon virtual
terminal use. The latter tends to be relatively
inefficient in making economic use of communication links.

There are some instances of fully planned sharing of
computer facilities between institutions, for example the
Prentice Computer Centre serving both the University of
Queensland and Griffith University. There are also more
numerous instances of ad hoc use by individual academics or
departments of installations at other institutions. These
cases of shared use are, however, relatively limited when
considered in the light of the problems which continue to
face universities and other tertiary institutions in finding
the financial resources necessary for acquiring adequate
computing facilities and keeping them abreast of current
technological advances. There is little evidence of the
impact of repeated exhortations in CTEC reports for Planned
rationalisation of computing installations among
institutions. The reasons for this situation existing up
to the present time can be found largely in the
unsatisfactory nature of communication links, leading to
legitimate fears of unsatisfactory service, over-
centralisation and lack of control over priorities in
processing and in application development. It is also
likely that decisions have been influenced by the fact that
most essential computing could be carried out on the
institution's own facilities, even if with some delay and
constraints on individual user access.
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This situation is rapidly changing in two ways. There is
now a rapid advance in communications technology, including
,a@ range of intelligent gateways between hitherto

" incompatible systems and the emergence of networks which are
increasingly ' transparent' to users, 1ie not impinging on
their use of the system significantly. (A parallel would
be the way in which telephone exchanges have over the past
fifty years become less obvious to users as human operstors
have been replaced by automatic local, STD and ISD calls.)
The second factor is the appearance of supercomputers, which
combine extremely high processing power with prices beyond
the present budget of most Australian universities.
Although supercomputers have become available only over the
past few years, in many avenues of research it is no longer
possible to keep up with the cutting edge of the discipline
without access to supercomputer power. This does not
necessarily apply to all computationally intensive
applications, since some can be satisfied by use of less
powerful machines even though they take long8er to complete
the computations. In some areas, such as meteorological
forecasting or some aspects of artificial intelligence
research, however, the immediacy of results of complex
calculations is vital. This now applies to research in a
growing range of disciplines.

3.15 Overseas the demand and cost factors related to
supercomputers have already led to the establishment of
resource-sharing networks, the most notable being NSFnet in
the United States, which comprises five supercomputers at
universities and research sites across the nation, each
catering for users at other institutions. In Australia
CSIRONET installed the first supercomputer in the country
and encoursged both commercial and research use via the
network. A proportion of time was allocated to university
researchers free of charge. Despite this generosity, a
significant proportiocn of users expressed disappointment at
their experience in using the facility. This reaction
could be attributed in part to the unfamiliarity of new
users with the extent of work required to revise existing
approaches and programs to take advantage of the special
capabilities of the supercomputer, particularly in parallel
Processing. The CSIRO machine itself has also been said to
be less "user-friendly' than some other types of machine.
It is likely that a major factor, however, was the lack of
irecognition by both CSIRONET and users, initially, of the
extent to which the latter would be dependent on immediately
and locally available advice and support services to make
effective use of their time allocation. This factor is
relevant in any consideration of plans for supercomputer
resource-sharing within the tertiary education sector.

Il a sufficiently transparent network can be established,

the physical location of a supercomputer centre, whether for
national or regional use, should be a matter of indifference
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to users, subject to an important proviso. This is that
adequate decentralised user education and support services
be established to ensure ready availablitiy to users,
irrespective of their institutional location. Given this
condition, there would appear to be considerable merit in
early investigation of the justification for such a centre,
probably on a national basis. As with other widely shared
facilities, the most reliable and least contentious method
of funding the capital cost would be by central allocation
by the relevant funding authority, with consequent
adjustment, if necessary, by that authority of allocations
to individual institutions for their own equipment
acquisitions. This means that any decision to Proceed with
such a centre should take into account the other claims for
equipment of all types which are at present unsatisfied.

3.16 There is less pressing justification for shared
hardware resources in other areas of computing, because of
the enhanced power and falling cost of relatively small
computers in the micro and mini categories. This has 1led
to a rapid increase in distributed computing to departmental
or individual user level, combined with more extensive
interconnection through LANs. Except for a few specialised
areas, such as those requiring the use of very large
databases or very high pPrecision graphics, the need for
mainframe centralised computers is fast diminishing. Given
the use of effective local networks of increasingly powerful
workstations and access to remote supercomputing capacity,
the need for general-purpose mainframe computers for
academic use, both teaching and research, can be expected to
decline dramatically over the next few years.

3.17 From the viewpoint of existing need and potential
benefit, it would appear that in the academic sphere the
first priority is for a computer network able to provide
electronic mail and file transfer services on a more
universal and secure basis than is currently available on
ACSnet. The greatest potential need in the foreseeable
future is likely to be for wider and more convenient access
by specialist researchers to supercomputer capacity, which
suggests a strong case for the use of networking for
resource sharing. Other services appear to be less
Pressing and less likely to Justify significant outlays,
although any large scale expansion of computer aided and
computer based instruction and in distance and continuing
professional education could encourage a demand for inter-
institutional co-operation in educational software.

3.18 As was commented upon in the case of administrative
applications, there would appear to be a strong basic
cimilarity in the operations and therefore in the computer
cystem needs of all academic libraries. In fact there has
been a greater tendency for common systems to be employed
than for administrative purposes. These have generally



covered acquisitioning, cataloguing and circulation control,
mainly through the use of commercially available software

packages. There has not been unanimity, however, in the
selection of such packages, nor even in some details of
cataloguing. Most university libraries and some in the

advanced education sector have become members of the
Australian Bibliographic Network and therefore follow a
common bibliographic regime and share access to cataloguing
information on a nation-wide basis. Other smaller State-
based networks have been developed among groups of
institutions in the advanced education and TA¥E sectors.
There is an established interloan system, the Australian
Lending and Document Delivery Network, which includes most
academic libraries. It does not depend on a separate
communications network, but for requests employs telephone,
telex, mail and facsimile on the public carriers, as well as
some use of electronic mail. Loans are usually dispatched
by mail, but telex or facsimile, and in some cases
electronic mail, are available in urgent cases. Although
much of the traffic is not sufficiently urgent to justify
additional communication costs, library interloan would be a
suitable application for a tertiary education network, if
established. The benefits of a comprehensiwve national
bibliographic system precludes any purely academic
bibliographic system from serious consideration, but an
academic computer network could provide links for some
institutions to ABN on a more economic basis than is
currently available.

3.79 It is in the area of information retrieval that the
greatest future potential of an academic network exists in
relation to library services. There already exist
information retrieval systems covering limited fields, such
as HMHedlars for medical information. Such systems can
combine access to relevant bibliosSraphic data with an
ability to retrieve from the database selective extracts,
and possibly summaries, of textual material. It is
understood that the National Library of Australia has had
some discussion regarding a European system which can make
available to a.library network copies of a range of current
scientific journals in electronic form. Although licencing
costs would obviously be significant, there would appear to
be the opportunity for major rationalisation of Australian
academic serial holdings, at least in the lesser used

categories. Users would receive visual and or hard copy
versions of either selected articles or of the whole
publication with virtually no delay. The extent to which

such a procedure may spread to other categories of journals
is difficult to predict, in view of both copyright and
technological questions, but it could be of great potential
benefit to the academic community.

As more and more monographs and other library material is
converted to or directly produced in electronic form, a

17



trend which is now 8aining momentum, the more general use of
information retrieval techniques will develop in parallel.
The existence of an effective academic network would not
only offer greater convenience to both staff and students,
but would also allow 8radual rationalisation of holdings.
Such a change is likely to occur over an extended period,
rather than as a sudden revolution in library use.
Nevertheless the implications are of such potential
importance in terms of both costs and services that
provision should be made for the likely extension of
information retrieval in any medium to long term planning.

3.20 In addition to the more specific potential applications
and benefits from the introduction of a comprehensive
academic computer and communications network in Australia,
there is the factor of "institutional learning'. This
refers to the fact that the effective use of new technology
does not normally occur simultaneously with its
introduction. There is a wealth of anecdotal evidence to
show that, for example, each new generation of computer
technology has led to a learning period before enough people
in an organisation had sufficient experience to ensure
effective use of the new development. The learning period
has typically been marked by widespread instances of
disappointed expectations and some outright failures.
Nevertheless in general those organisations which st