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Introduction & Overview

J H Ashford, Director, Ashford Associates Ltd
72, Harrow Lane, Maidenhead SL6 7PA. UK

Summary

In 1978 the theme of Lecture Series 92 was the opportunity offered in automation of library and information
services by cheaper, faster minicomputer equipment, and new database and applications software. Speakers
addressed the feasibility of automation; the techniques for the necessary systems studies; and cost effectiveness in
units of tens of man years of programming and equipment costing $100,000 or more.

There is now a radical change in what an information specialist may reasonably expect, due largely to the
development of the low cost, reliable, general purpose microcomputer. Investments may start as small as
$2,000/f0r a simple word processor or $20,000 for a package of software and hardware which will serve a small
library. Software is being written for many tasks, and the best is of high quality and well documented.

The speakers in this lecture series report the growing role of the micro-computer in cataloguing and library
housekeeping; in accessing shared information resources through local and wide networks; and in new
approaches to information management and retrieval.

Developing awareness

The scope of scientific and technical information work is wide, and depends on many skills in creating,
validating, organising and distributing textual, numeric and graphic material in a variety of forms to many
diverse users. The use of computers to support these processes has developed more and more rapidly from small
beginnings in the 1960’s, until nowadays it requires some effort to envisage such information systems - at least
for english language material, and in developed countries - without such an electronic infrastructure. Setting
aside, for later papers, questions of languages and state of technological development, it seems only reasonable
to survey, if not fully to explain, how such a narrow aspect of technology as the general purpose microcomputer
has come to be so significant a component of the information specialist’s resources. A start may be made
through a series of ‘snapshots’ of what was going on at a few sampling points in the last decade.

The present lecture series is a lineal descendent of TIP LS 92, held in Delft and Ankara in 1978, on the
application of low cost minicomputers to library work (1). The central theme was the new opportunity then
offered in the automation of library and information services by cheaper, faster equipment, and the developing
range of database and applications software products. Speakers were concerned with the feasibility of library
automation; with the technical methodology of the necessary systems studies; with application of ‘database’
technology to library processes; and with cost effectiveness measured in units of tens of man-years of
programming effort and equipment investments of $100,000 and more. The papers are still of value - perhaps
the case studies in particular - as many of the problems identified with information quality and with project
control during innovation are still with us. On the other hand, the practicality of computer application in
libraries is now taken for granted, and the effectiveness of using database and other ‘package’ software to control
costs and minimise development time scales is widely recognised.

A sample of papers published in program during the same year (2), shows that most systems reported in this
UK based journal were still custom built, although there is an account of the ASSASSIN retrieval package, a
short paper on “Text processing’, and a review of a text book on BASIC which regards both that language and
microcomputers as having some potential for library use.

By the time of the TIP Meeting in Munich, in 1981 (3), there was no doubt in the minds of the speakers - nor
of most of the audience - of the feasibility and desirability of applying computer based methods in information
work. Telecommunications, and the use of minicomputers as well as mainframes in establishing networks of
shared resources, were identified as important areas of innovation, and graphic presentation in a variety of forms
was discussed and demontrated. At the same time, however, ‘small computers and cheap software’ still meant
minicomputers and substantial investment in package software or major costs of special program development.
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The present writer devoted two pessimistic paragraphs to the lack of design and poor quality of implementation
of microcomputer software being written for information work - still predominantly ‘one off” initiatives at that
time. The Journal of Library Automation (4) for 1981, which is mainly concerned with North American
material, contains one paper on the application of an Apple II microcomputer in ‘backup’ of a CLSI system;

two references to microcomputers as intelligent terminals; and a reference to their potential for single user
circulation control systems.

By 1985, in contrast, just two quarterly issues of the same journal (now renamed Information Technology
and Libraries) contain no fewer than twelve significant references to microcomputers in library and
information work. The most recent two issues of program (excluding the April 1986 special issue on Online
Public Access Catalogues) contain fourteen similar references to microcomputer applications, of which three
were British Library sponsored research projects. The new journal Electronic Library (5) has in the

December 1985 issue a total of six out of eight main articles relating to microcomputer applications, including
an extended review of hardware developments.

So much for the growth of microcomputer awareness among information users; the underlying developments
involved hardware, software and user needs and expectations.

Changes in small computers

During the last decade the ‘microcomputer’ has reduced by a factor of ten or more the real cost of single user
computing. It has also, and these are less spectacular changes but probably at least as important, made low cost
local area networks feasible, transformed the document creation tasks of most organisations through word
processing and electronic mail, and altered the balance between mainframes, minicomputers and distributed
function systems, but it is the discontinuity in the real economics of computing which is most remarkable.

In purely technological terms, it is perhaps least obviously abrupt - for microprocessors have been around since
the development of ‘large scale integration’ in chip fabrication in the early 1970s. These microprocessors were
built-in to special purpose systems, input-output controllers, real time data loggers, subsidiary parts of
minicomputers and communications equipment. Operating systems were, by minicomputer standards, primitive,
and much software was written in assembly language and supplied in read only hardware (ROM) form. As chip
fabrication went into high volume - and the markets for digital watches and calculators have been seen by some
commentators to have been the true stimulus - microprocessors became so cheap in lots of a few hundred of a

type, that they became realistic components of electronic hardware built in hundreds or thousands rather than
tens.

For five years from 1975, the main application areas were in ‘intelligent’ display terminals, to offer local
increase in facilities; peripheral equipment and communications controllers, taking load off central processors;
word processors of all sorts; and a steadily increasing but less visible extension of the ‘special device’ market.
Memory devices, both solid state (RAM) and disc based (floppies) evolved to meet the new demands, and it
became reasonable to look for a free standing word processor, or a ‘small business computer’ at a price of about
two years’ salary for the operator, although programming was still either difficult and costly, in assembler, or
inefficient in high level ‘interpreter’ languages. BASIC, an unaesthetic but easily learned programming
language, had been slowly spreading for some years, and more and more young scientists and technologists were
coming to regard computer access not as a costly and arcane discipline best confined to Computer Centres and
similar reservations, but as a normal service in their work, and occasionally in their leisure. In retrospect, it can
be seen, although it was not nearly so obvious at the time, that conditions were right for change.

What actually happened around 1980 is still the subject of some contention, mainly because the experience of
those involved in North America, in UK, in Japan and in Europe depended on the different balance of
developments in those areas. Very roughly, one may characterise the US initiatives as business use centred,
Japanese as a response to the opportunities offered to their existing highly skilled electronics producers, the
United Kingdom driven by the ‘personal’ or ‘home’ micro surge, and other European countries - certainly
France, Germany and the Netherlands - as slower to join in, but perhaps more balanced when they did so. The
cost of a single user computer, with its own storage for data, a simple printer and a display of tolerable quality
fell rapidly as shipment volumes of individual models went into tens of thousands per year, until the entry cost
of a ‘personal’ micro at the minimum useful level is now about $120, a disc based system can be had for $400
and a system powerful enough for a small business for $3,500 - and these prices are daily being attacked by new
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entrants and new models. It is useful to distinguish some categories of system, if only to exclude those less
likely to be relevant to the information specialist, except perhaps as entertainment or educational items :

. Games computers; cheap, limited in scope, and mainly used for the playing of video games
which range from fairly crude to some approach to ‘arcade’ quality of presentation;

. Simulators and training aids running on personal micros and small business machines - note
that these are special purpose devices in the sense that the user is not expected to do any
programming work;

Arcade games; special purpose, high performance games, with visual presentation ranging up
to high quality and imaginative graphics, and incorporating multiple skill levels, evolving
difficulty and training modes in some cases;

None of these is directly useful to information specialists, but the effect on users’ expectation of presentation
quality has been very important - the ‘glass teletype” display is unexciting compared with a graphics game!

. Personal computers; used here to mean small, sometimes portable, machines, sometimes
complete in themselves, but often needing an auxiliary “TV” like display, and storing non-
transient data and programs on cassette tape; the larger models have ‘floppy discs’ of 400k
bytes to 1.2Mb (million bytes) for interactive storage; BASIC, in a number of dialects and
variations is probably still the dominant development language; such machines are intended

to be programmed by the user, and ‘learning about IT’ is often cited as the main reason for
purchase;

. Business micros; substantial microcomputer systems, with memory typically in the range of
256k ‘bytes’ or characters to 2Mb or more, and magnetic ‘hard’ disc storage of 5 to 20Mb; a

wide range of development languages and applications packages, but still restricted in the
operating systems available;

. Small minicomputers; overlapping with the business micros, but bringing from the
minicomputer range proper more powerful operating systems, multiuser and networking

facilities, and some well established and reliable software ‘packages’ first developed for larger
configurations.

It is the last three categories which most affect library and information centre practice. The personal computers
may be useful in themselves, especially as word processors and for spreadsheets and simple accounting work,
but are also likely to be applied as intelligent terminals for access to online databases and for electronic mail.

They are normally ‘single user’, one application at a time, configurations, but may be connected in multiuser
networks on a limited scale.

Business computers are dominated (numerically at least) by the IBM-pc range and its imitators, although vendors
like Amstrad, Apple, Apricot and Atari (among others) have significant market penetration and alternative
approaches to both hardware and operating systems. At one end of the scale one finds IBM-pc XT machines still
running single-user, single application at a time systems, but now with 10Mb hard disc storage; at the other
extreme, systems like the Fortune range offer multiuser operating systems, and disc storage in the 40Mb range
or more. Networks, both local and widespread, are readily implemented on machines in this group.

The small minicomputers - and the Digital Equipment (DEC) PDP 11/24 from an earlier generation, MicroVAX
I in the current range are typical examples - differ from the larger business micros more in the availability of
pre-existing software and highly developed operating systems than in speed of processors or size of memory, and
the distinction will become less important as the surviving business micros gather large software libraries.

Peripheral equipment - printers, keyboards, modems, display screens - follows similar paths of decreasing real
cost and increasing capability. Details will emerge from the later papers in this Lecture Series, but consider only
one example, that this paper was prepared on a one million byte computer, took up 40,000 characters of disc
space without significant impact on overall storage usage, and was output on a laser printer, using a ‘book’
fount, at a resolution of rather better than 200 points per inch - and the whole configuration, including software,
might have been purchased for under $10,000. (The largest unit, the LaserWriter, was hired for the occasion!)
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Changes in software

Compared with the position in 1978, software for information specialists is wider in scope, lower in price, and
(the best of it) more reliable, more efficient, and easier to use.

These changes have been achieved, at least in part, through increasing willingness to cooperate in development
and to buy ready made ‘package’ systems, rather than writing local or special programmes for each application.
In 1975, the authors of the COLA Report (6) had difficulty in finding even one or two examples of cooperative
or shared development; in 1978 (7), one of them was still having to argue the financial and technical realism of
‘buying’ rather than ‘making’ software. By the Munich TIP Meeting, in 1981 (3), six out of twelve speakers
take the availability of standard ‘package’ software for granted, and most of the others accept the value of shared,
if special purpose, database systems. The 1986 directories of microcomputer software for libraries and
information centres now list over 250 programs or packages commercially available in UK including more than
one hundred intended especially for text storage and retrieval (8, 9). In North America, certainly for
microcomputers, there are even more.

For microcomputers in general, the change in scale of the potential market place for software from tens or
hundreds of sales being ‘success’ to tens of thousands being not uncommon attracted cohorts of entrepreneurs
and made many institutions look hard at their ‘in house” products as potential money earners. Prices of software
packages fell dramatically, both in response to mass marketing and competitive pressures, and also because ofa
strong if not wholly rational feeling that a reasonable price to pay for a piece of software was 10-50% of the
cost of the machine it would run on. Some of the successes - VISICALC, WORDSTAR, dBase II, for example
- are, if not quite household words, at least openly discussed on public transport by high school pupils!

From an information service standpoint, two threads may be separated. Firstly, there is the distinction between
software specially conceived for information storage, retrieval or publishing, with a view to its use in a library
or information centre context - as opposed to the adaptation of more general purpose software for library directed
purposes. Issue control and reservations management systems, for example, are usually so exotic a form of
production control as to justify software specifically conceived for the purpose, even if standard database or file
handling utilities are incorporated. The tasks of cataloguing large collections or creating bibliographic files with
extended detailed entries may similarly call for special purpose systems, but many smaller applications -
especially for accession lists and other current awareness services - are successfully operated on standard word
processing software, or on simple, general purpose file handlers like CARDBOX and dBase II. In general,
special purpose software is likely to be more expensive per useful function (smaller market); more directly
applicable (if it fits) and more obviously unsuitable (if it does not fit); easier for an information specialist to
learn and exploit, but less flexible for unforseen applications, than adapted general purpose package systems. In
any particular case, it may be the quality of documentation which is actually the critical factor, although the
effect of selling large numbers of low cost software products has been to force the computer industry (at last) to
take proper presentation and training material, and freedom from faults in the product, adequately seriously.

The second case distinguishes between software developed since micro computers became cheap and widespread,
and so exploiting directly the special features of that environment, and systems which were originally designed
for mainframes or minicomputers, and subsequently adapted to run on micros. The success of software
developers in doing conversions of this class has in some cases been surprisingly good. In the field of free text
retrieval software alone, ASSASSIN (ICI Ltd), BASIS (Battelle Laboratories), CAIRS (Food Industry RA),
SEARCH (Bibliographic Retrieval Services Inc.) and STATUS (AERE Harwell Laboratories) - all of which are
well established, powerful systems with a wide range of features - have been successfully transferred to
microcomputers with very little loss of scope. Limitations have been more from the operating system, such as
single user only on IBM pc series, and in handling disc storage in excess of 60 million characters.

Software developed for the first time in the micro environment often shows one or more of the following
characteristics, and this applies equally to general purpose and information centre specific products:

. Portability across widely used operating systems - the main groups are CPM, MS-DOS and
UNIX and their variants;
. Compatibility of programming language across a wide range of machines - BASIC is

probably most widespread (in spite of numerous short comings for serious software); COBOL
and FORTRAN, especially for the larger micro; ‘C’ under UNIX; and PASCAL and FORTH
on a smaller scale;

. Use of graphics of all sorts, sometimes of colour, and increasingly of icon-based presentation
of system functions as a symbolic alternative to menus or command line input;



1-5
. Free use of processor capacity during interactive sessions - when the power of the micro is
usually very much under used - to make systems more supportive of the user and to provide
adaptive ‘help’ and tutorial features.

Rather more negatively, one may also expect, in some cases:

. A tendency to leave backup of critical data files to the discretion (and patience) of the user - or
its complement, a disinclination to include the cost of realistic ‘dumping’ devices in sales
proposals;

. Prolonged waits for the program faults which do appear to be corrected - ‘fixed in the next

version’ is a characteristic state;

. No more support or training than the user pays for - because at the prices charged for micro
computer software there is little margin of profit for any supporting services.

The last point applies also to packages converted from minicomputer versions, because the price charged for the
first copy may have fallen from $30,000 to $1,500 in the process.

One other trend which is of interest is the apparent swing from library cataloguing and housekeeping system
investment predominant in the late 1970s, to a mix in which the larger component now appears to be text
storage and retrieval applications. Firm data is difficult to collect, but at least for the United Kingdom, for

mainframe and minicomputer based systems, there is some material (10,11 and personal communications). In
UK in 1985, there were estimated to be:

. 90 public libraries with ‘package’ issue systems of some sort; (Plessey, ALS, GEAC, SB
Electronics, & others);

. An unknown number - maybe about 20 - of academic libraries using similar issue

management systems - note that many academic libraries wrote ‘own design’ systems using
institutional computer services;

. 190 libraries (all classes) using cooperative cataloguing sources; (BLCMP, BLAISE/LOCAS,
OCLC, SCOLCAP, SWALCAP etc.);

. 25 or so other users of similar package systems for cataloguing or housekeeping outside the
standard groups of academic and public libraries;

This gives a rough total count of 325 systems in 275 libraries using packages in the cataloguing and
housekeeping classes.

A count of mainframe and minicomputer users of the main free text software packages in UK (ASSASSIN,
BASIS, CAIRS, INFOText, SEARCH, STAIRS, STATUS and at least six other less widespread products)
gives a total in excess of 350, and the rate of growth is at least 30% per year. (STAIRS may have been
underestimated - IBM are reticent about their sales performance.) In view of the results of the market study made
in 1978 to 1979 on behalf of AERE Harwell Laboratories (12), when general awareness of the potential for use

of free text package systes was negligible, and even IBM’s main product was almost unknown to computer
managers, this represents a considerable change of position.

Changes in the user’s expectations

One is tempted to say that, in view of the ill conceived, poorly documented and unreliable systems which
proliferated for a few years in the early 1980s, users should have learned not to expect too much, but the poor
software products and weak hardware designs are being eliminated by market competition and improved
awareness of what can be achieved by good practice. The following summary deals only with system products as
they should be, and as, in an increasing number of cases, they are.

It is now reasonable to expect that a software product from a reputable supplier, to run on a sound micro
computer, can be installed and used without either a prolonged struggle with the instructions, or falling foul of
bugs in the programs. The documentation is likely to describe the product adequately - often well - and will
incorporate training material, samples of set up and use, and suggestions on how to get best performance. The
Apple Macintosh documentation is an example of how well this can be done. The user - encouraged by games
and specific application software - is also likely to demand that any package as supplied is reliable, robust, as
easy to use as is consistent with its functional scope, and sensibly designed for the tasks towards which it is



1-6

directed. The need to make the point that software, as delivered, nowadays often works as specified, is a sad
comment on the performance of many developers in the computer industry from the beginnings up to 1980.

Libraries and Information Centres are coming under increasing pressure from their users to deliver ‘facts’ as
much as to indicate where in the literature the desired information may be found. This trend is particularly
noticeable with computer based services, where the contrast between a numeric database which delivers
‘answers’, and a bibliographic database which provides a list of references is most obvious. Online services such
as World Reporter and the new British Telecom HOTLINE set out to offer for textual material, the same sort of
facility that is available for stock market and exchange data on DATASTREAM and PRESTEL. Airline and
other timetables and tariffs are a developing service on the electronic mail networks such as Telecom Gold. On
micro computer text database systems may be found an increasing number of applications such as current
correspondence files, personal records, inspection records, technical data sheets which meet this requirement for

‘a single place to look for an answer’. Communications networks add to the potential for development of such
‘fact’ services.

Finally - and perhaps with greatest effect on the way in which information services will develop - consider the
widespread expectation, often justified by experience, that a micro computer, its operating system, magnetic disc
storage, printer and applications software may be purchased, installed and brought into productive use for a sum
of money less than one year’s salary for a junior qualified employee. This leads to the substitution of systems
for routine work, and should, in principle, free skilled staff from routine tasks to apply their time and ability to

the new, the difficult and (it is to hoped) the more interesting parts of the range of information management
tasks (13).

Structure of the Lecture Series

This Lecture Series will develop many of the ideas introduced above, and is intended to present a current and
comprehensive review of where we are in a rapidly changing scene, and, so far as possible, a view of what topics
are going to matter most in the next few years. It is grouped around three ‘themes’, which may be thought of as
local systems, resource sharing systems, and technical development trends for the future.

On the first theme, there are papers which review the overall scope of library ‘housekeeping’ in the wide sense.
(Paul Burton) and a case study in cataloguing making extensive use of a micro computer system (Cathy
Murphy). Mel Collier then develops the topic of local area network and electronic office techniques in the
library, which bridges between local and shared resource systems.

Resource sharing in bibliographic and related networks - microcomputers as part of large scale systems - opens
the second theme (Richard Hartt), and the growing emphasis on ‘fact’ delivery systems from shared resource
networks is a main topic of the two papers on microcomputers applied in data and text retrieval.

Two accounts of research and development topics in the field, application of artificial intelligence (Ian Croall)
and software strategy (John Ashford) set out to establish the ‘what next?’ theme, with some examples of what
has been done so far in practice. Here the speakers consider also some developments outside the library and
information field, where - as in office automation - traditional demarcations are being revised, and software
initiatives are being taken which are potentially important to this audience.

Paul Burton completes the formal presentions with a paper on the tasks of procurement and management of
micro computer based systems, which must be performed well if development plans are to succeed.

The closing ‘round table’ discussion is seen as an important part of the lecture series. During the meeting, those
attending will be invited to submit questions, comments and points of argument, and it is planned to structure
the discussion around this material. All of the speakers will be available and a summary of contributions from
all participants in the discussions will be attempted for incorporation in the final proceedings.

References

1 The application of inexpensive minicomputers to information work. AGARD Lecture Series LS92.
AGARD, Neuilly-sur-Seine, 1978

2 program - is published in four issues each year by Aslib, London

3 What should users expect from information storage and retrieval systems of the 1980’s? AGARD
Conference Proceedings No. 304, Munich 1981. AGARD, Neuilly-sur-Seine, 1981

4 Journal of Library Information now Information Technology and Libraries is published
quarterly by The American Library Association, Chicago, Ill.



10

11
12

13

1-7
Electronic Library - is published four times per year by Learned Information, Abingdon, Oxon. UK

J H Ashford, R M Bourne and J M Plaister. Cooperation in library automation. (OSTI Report
No. 5225), London, LASER, 1975

J H Ashford. Cost effectiveness in library automation. (in) reference 1.

H Gates. A directory of library and information retrieval software for microcomputers. Gower, Aldershot
and Brookfield, Va, 1985

R Kimberley et al. Text retrieval - a directory of software. (IIS Southern Branch) Gower, Aldershot and
Brookfield, Va, 1985 and Supplement 19386

VINE No. 52 - published by the Information Technology Centre, London, supported by the British
Library

VINE No. 54

J H Ashford and D I Matkin. Report of a study of the potential users and application areas for free text
information storage and retrieval systems in Britain. Program, Vol.14 No. 1, January 1980

J Gurnsey. The information profession in the electronic age. London, Clive Bingley, 1985.

(4

Presentation Note

This paper was prepared on a Macintosh microcomputer, using MacWrite. It was then formatted using Microsoft

Word and PageMaker, and set in 10 on 12pt Times on an Apple LaserWriter printer by Peter Trinder, whose
help is gratefully acknowledged.

C4



APPLICATIONS IN LIBRARY MANAGEMENT, REQUISITIONS, LOANS AND STOCK CONTROL

Paul F. Burton, Dept. of Information Science, Strathclyde Business School, University
of Strathclyde, Glasgow G1 1XH

That the microcomputer has provided numerous libraries and information services (LIS)
with an opportunity to automate routines which was previously denied to them because of
their size and (usually) their lack of funding, has naow achieved the status of a cliche.
Like most cliches, however, it contains more than a grain of truth. Plummeting costs

of hardware coupled with increasing sophistication and power of software (albeit at in-
creased prices) mean that all but the smallest LIS can now contemplate automation of most
routines, including that cluster of applications which is referred to as "housekeeping'.
Indeed, it could be said that these smaller LIS are most able to benefit from computer-
based automation, since they are being faced with increasing demands upon their services,
demands which have to be met with low (and sometimes reducing) staffing levels. Despite
this, the take-up rate of microcomputers has not been high, though there are signs that
it is increasing steadily. This can be explained in part by the restrictions on funding
which these LIS have faced (in common with all others), but it has to be said that there
remains a certain lack of awareness among some LIS managers. Evidence for this has come
from some of the surveys of microcomputer-based applications, which report, for example,
LIS managers who claim that their stack of 15,000 volumes, 350 journals and loan rates

of several hundred per week do not justify a computer-based system!

Nevertheless, growing number of LIS managers are implementing microcomputers for house-
keeping applications, including management tasks, acquisitions, circulation control and
aspects of stock management. These rank alongside the other applications, such as
cataloguing and information retrieval, which are considered by other speakers.

The housekeeping operations of an LIS can be broadly divided into those which relate to
the office and management aspects of the LIS, together with the more specific (and often
unique) routines such as circulation control and acquisitions.

THE MICROCOMPUTER AND LIS MANAGEMENT

The application of the microcomputer to the "business" sspects of LIS management was one
of the First and most popular uses. Ihere are many reasons why this was so, not least
the Fact that, once the initiasl learning period has been passed, it is relatively easily
to begin wsing the microcomputer for word processing, spreadsheet analyses, statistics,
and so on. Unlike online catalogues, circulation control or in-house databases, these
applications do not require the prior establishment of large files of records: LIS staff
can begin to use a word processor immediately. These applications were also already tried
and tested in the business world, and there was a large user base for the more popular
software to which LIS managers could turn for advice.

While the obvious housekeeping applications of the microcomputer extend to word processing,
spreadsheets, etc., the professional literature contains a number of reports of novel
uses of the microcomputer, some of which are discussed below.

Within the LIS, word processors can, of course, carry out all the tasks for which they

are so widely used in other organisations. Standard documents and letters can be main-
tained and printed with minor changes to make them more personal, while letters can be
addressed automatically using mailmerge facilities working with files of names and address-
es. In addition, draft documents can be prepared and edited to produce perfect copy and
regularly-used documents can be stored and amended at intervals to produce up-to-date
versions with the minimum of re-typing.

In addition, there are the typical LIS applications such as the production and maintenance
of reading lists on specific topics, which can be made easier with word processor. Once
the initial file has been created, it is a simple matter to update it as required and to
re-issue a printed version. If the records for such lists can be derived from existing
machine-readable records, such as an online catalogue, then the task is still essier.

One university library now prepares such reading lists as a matter of course[1].

A related application is the production of lists or indexes to special collections of
material which are augmented frequently. One polytechnic library maintains an index to
its collection of video tapes using a word processor. New additions are made regularly
and old material is withdrawn, but revised indexes are simple to produce, and indeed, the
library has been able to increase the frequency with which it issues the index.

Word processors generally provide no search facilities (beyond that of the search and re-
place variety), so their use in some files is limited. LIS, therefore, can and do make
considerable use of database management (DBMS) or file handling software .to create and
maintain various files for information retrieval. DBMS and file handlers provide
facilities for designing record structures, storing records and for retrieving them in
response to specific enquiries from users. The power of such programs (and there are
many hundreds of them available for practically every make of microcomputer) vary con-
siderably, from the ability to handle a few hundred small records to those which can store
and retrieve thousands of records with numerous fields, free text (for abstracts) and so

an. These programs have been adopted by a large number of LIS for a wide variety of
applications, ranging from indexes to Jjournal articles, through serials control and the
maintenance of short loan collections, to large-scale databases. There are numerous

reports in the professional literature about the use of such packages [2,3,4], among
which dBase II figures prominently, and there seems little doubt that they provided
many LIS staff with their first taste of microcomputer-based information retrieval.
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Since the early days, DBMS have increased in power and sophistication to the extent that
they can handle many LIS applications, and a variety of "offshoots" have arisen which
are aimed specifically at the LIS market. A number of these have been derived from the
origin?l mainframe versions, and there are reports of programs like MicroCairs in use

in LIS[5].

Spreadsheets or financial modelling packages have been used by a number of LIS in various
ways. The most obvious use is in the recording of budgetary details[6], making it easier
for LIS to keep track of spending and the amounts left for purchases. These packages
can, however, also be used for modelling many aspects of the LIS.

For example, the University of Sussex used the Ultracalc program on a BBC micro to plan
its re-shelving exercise. Using the spreadsheet allowed the staff to provide for differ-
ing growth rates in individual areas of the library, and thus to ensure that optimum use
was made of the available shelving[7].

Spreadsheets provide the ability to speculate and to predict future developments and
patterns in various areas of the LIS, because they are built up using equations, formulae,
etc. to manipulate the data which the LIS staff enter. Clark, for example, provides
spreadsheet models for library use which will "predict" the additional number of journals
and monographs required to match an increase in student numbers at various educational

levels{8]. These "what-if" calculations are a feature of the spreadsheet or financial
modelling package and indicate that the use of such programs is not restricted to finan-
cial work alone. Of course, the results of a "what-if" calculation will only be as good

as the data and formulae on which it is based, but it is possible to add new or more
accurate data as it becomes available.

Spreadsheets can also be used for many statistical calculations and thus can replace the
specialised statistical packages which are also available. Provided that the LIS manager
knows the relevant formula (and the significance of the technique!), the spreadsheet can
be completed with the data gathered from surveys, studies, etc. and will carry out the
calculations automatically - and, in most cases, in the blink of an eye! Clark has also
provided models for calculating measures of central tendency, standard deviation, regres-
sion analysis, correlation and frequency distributions, together with many other techniques
of value in user surveys and general statistical presentations. In this context, it is
worth noting the presence of a number of programs designed to produce graphical present-
ations such as bar and column charts, frequency polygons, pie charts and other pictorial
methods of presenting data. These normally require the LIS manager to derive the data
first, but once these data are input to the program, he can choose between a variety of
presentations which are then drawn automatically, with the appropriate shading, keys, etc.

For some time after the spread of the microcomputer, anyone wishing to use packages such as
word processors, DBMS, spreadsheets and/or statistics had to make do with three or more
different programs, each with its own method of operation. In the last two to three
years, however, a new "generation" of business software has been developed, known as the
integrated package. This contains all three programs in one (i.e., word processor, DBMS
and spreadsheet), and each program can access and use the data or information contained
by one of the others. Early versions of such software were criticised as being low-
power versions of the "stand-alone" type, but this is no longer the case, and contempor-
ary packages offer flexibility, power and sophistication. It is thus possible, for ex-
ample, to prepare a document using the word processor, and to incorporate figures from
the spreadsheet, without leaving the first program. DBMS records can be similarly add-
ed to the word processor. Using a package like Symphony or Framework, for example,
means that the LIS manager can prepare the annual report and incorporate tables or
graphical illustrations with great ease. Programs like this have yet to penetrate the
LIS world to any great depth, although the University of Arkansas uses Lotus 1-2-3 to
maintain a file of information on online databases which indicates themost suitable data-
base to search for a given enquiry[9].

So far, we have only considered the use of microcomputers for the typical management and
administrative furictions of the LIS, and indicated the suitability of standard business
software. However, LIS staff have known to use to develop systems of some novelty and
imagination on microcomputers. Though these are largely "one-off" applications devel-
oped for a particular library, there is no reason why they should not be adopted as exam-
ples for use by others. The re-shelving exercise at Sussex University was cited earlier,
and to it we can add examples such as the use of PFS:File and PFS:Report at Arizona State
University Library. Here, they used the software to build up a profile of teaching,
research and professional interests which can be consulted by library subject specialists
who seek to direct new information to the appropriate staff. The new, microcomputer-
based system is much more flexible than the earlier, card-based file, since it provides
more access points{10].

On a very simple (but useful) level, two libraries have reported the use of Apple systems
to produce a range of signs for guiding, information and instruction. In one instance,
the MacPaint package is used to design , on screen, a variety of instructional and guid-
ing signs using a range of fonts for lettering, plus shading and patterns for the graphics.
The resulting signs can be stored on disk for future use/and/or printed and copied[11].

An American preparatory school uses an Apple IIe to produce a variety of promotional
literature, greetings cards and invitations - a simple idea, but one which augments the
image of the LIS in the eyes of users(12].
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THE MICROCOMPUTER AND LIS HOUSEKEEPING: ACQUISITIONS, LOANS AND STOCK CONTROL

Libraries and information services have reported applications of the microcomputer for
every conceivable LIS operation, it seems, and there is a rapidly growing range of soft-
ware from which to choose. This section will concentrate on three such applications
which constitute a major portion of that work known as "LIS housekeeping".

Acquisition of stock is an application which has been neglected to a certain extent,
although it is an ideal candidate for microcomputer-based systems. Much of the data

which are used in the acquisitions process is duplicated at some stage: details of author,
title, publisher, supplier, etc. may appear on record cards, the official order form,
claims for overdue titles and on a version which is placed in the catalogue to indicate

a title on order. Previously, much use was made ofmulti-part order slips, in recognition
of this fact.

DBMS software such as dBase Il offers a simple way to automate the acquisitions process,
since each title to be ordered can be recorded and then used in various ways to suit the
needs of the LIS. Precisely what information is recorded will depend on an analysis

of the acquisitions process, which will indicate the record structure required. Relevant
titles can be chosen from the standard sources and stored until an order can be sent to a
supplier. Most contemporary DBMS or file handlers provide a report generator which means
that the basic records can be printed in various alternate versions and layouts, so it is
possible, for example, to include only those parts of a record which are of interest to
the supplier and to omit details such as fund debited, for whom the title has been order-
ed, etc. Records can be retrieved and printed as orders to a supplier, while the file
remains as a record of titles on order, so that the usual enquiries from users can be
answered, overdue titles can be claimed, and so on.

Since many DBMS include rudimentary mathematical operations, it is also possible to cal-
culate totals for individual orders, to maintain an account of the amount committed to
books on order, or to calcuate the spending of departments, sections, etc.

A significant development of the last few years has been the production of integrated

LIS software which contains a number of modules, each of which can be purchased separately
if necessary. These modules work on the principle of eliminating duplication of effort
as far as possible, and to do this they utilise the same basic record in various ways.
Thus, the online catalogue record can also serve, perhaps in abbreviated form, as a cir-
culation record. In this approach, acquisitions has, in some cases, been taken as the
obvious starting point for file creation. Logical Choice's Bookshelf software, for
example, contains modules for acquisitions, cataloguing, online catalogue and circulation
control[13].

Details of titles ordered are added to the acquisitions module, which can also create a
printed order. The record is available to anyone consulting the catalogue, thus indi-
cating a title on order. The primary aim of the file, of course, is to record orders

and acquisitions. The file can be searched by date for overdue items, and claims can

be written automatically. On receipt of a title, there are procedures to assign accession
numbers and bar codes, if required. The records of books received are amended accordingly,
with date received, etc., and these amended records can be used to create accessions lists
of recent additions.

Also significant is the fact that this record forms the basis of a cataloguing record, since
it can be transferred to the cataloguing module and from thence to the online catalogue.

In this way, duplication of keyboarding is reduced and only new data have to be added to

the record. Pyramid's CALM package offers similar facilities[14], and further use of the
amended record is made by the circulation contrcl system. Indeed, in some of these inte-
grated packages, the online catalogue and loans records are combined, since the system
temporarily "modifies" the catalogue record to indicate its loan status (though not, of
course, the borrower: this information is available only to the library staff). In the
case of multiple copies of a title, the record indicates which copies are on loan.

The advantage of integrated software like this also lies in the uniform set of commands for
each module, making it easier for staff and users to use the system. It brings closer

the time when we can contemplate a single, unified LIS database of records for all materials
and their current status (on order, on loan, etc.). To this end, some of the available
systems also provide a serials management module which maintains records of Jjournal hold-
ings.

As was suggested earlier, one of the modules provided in integrated software is for circu-
lation control which, as an application, also contains many aspects which make it suitable
for automation. Essentially, two different approaches are possible using microcomputer-
based systems. A straightforward absence file records only the loans themselves: a
record contains details of the book borrowed, matched with details of the barrower.

These details are entered at the time of the loan, and the record is deleted when the book
is returned.

The alternative is to develop a bibliographic database of the stock, together with a file
relating to borrowers (names, addresses, reader number, etc.). Book and borrower details
are then matched at the time of the loan, normally by recording the reader's number against
the bibliographic record. The software is capable of expanding the number into name and
address, etc., so that notices contain more than Jjust a number. A similar matching pro-
cess occurs for the books borrowed, so that author, title, etc. are incorporated as needed.
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In this way, it is possible to use numbers for speed and brevity, but to ensure that full-
er details can be included when needed. Clearly, a bibliographically based circulation
control system of this type has much in common with the catalogue, hence the link mentioned
earlier.

The potentially large size of files involved in circulation control (and some other appli-
cations) almost certainly mean that a hard disk of some capacity will be required. As a
rule of thumb for calculating the storage space required (for circulation control and on-
line catalogues), 1,000 bibliographic records require a minimum of IMb -1.2Mb of storage.

The precise way in which details of book and borrower are entered are also important, and
alternatives must be considered by the LIS manager. At the simplest level, a book number
and a reader number at entered from the keyboard at the time of the loan: the file then
contains only sets of those two numbers (together with return disk). This is undoubtedly
the simplest method of operation, and requires little or no set-up time. However, any
enquiries made of the system (for overdue items, reserved books, etc.) will only produce
these numbers, which then require some means by which they can be "translated". This
method is also subject to keyboarding errors and is probably only suitable for LIS with

a very low loans rate.

Entry can be made easier by the use of bar codes, and many microcomputer systems are able

to handle bar codes for reader and book numbers. The possibilities for circulation control,
therefore, range from an absence file which is created from keyboarded details to a full-
scale bibliographic record-based system using bar codes. The choice will depend on an
analysis of the particular LIS's requirements, but various permutations are possible.

Shorter set-up times may mean more time spent looking up details of books and readers,

and larger LIS with a high rate of borrowing will almost certainly have to consider the
alternatives, one of which includes a link with the online catalogue. :

At the very simplest level, it is possible to consider the use of a DBMS package running
on a microcomputer dedicated to circulation control, although a number of programs are now
available for circulation control, most of which require the establishment of a biblio-
graphic file. The packages also provide various facilities relating to the categories

of loan items and borrowers. Different items may have differing loan periods, and an

LIS may have various users who are entitled to different numbers of loans for varying
periods. The.Circulation Control System from Information System Design, for example,
provides for 8 categories of borrower and of loan material. Like other packages, it will
also produce standard notices for overdue items, as well as statistics on use. From
these, the LIS manager can determine underused material[15].

G&G Software's CLASS software is in use at Harper Adams Agricultural College and is linked
with an online catalogue accessed from user terminals[16]. It is also interesting to
note that the librarian has reported a 46% increase in loans since the system became
fully operational, following a programme of retrospective conversion. The Bookshelf
suite of programs which has already been mentioned also includes a circulation control
module which can be integrated with the catalogue.

Microcomputer-based circulation control is an option which many LIS can consider, but
microcomputer systems can also be used by much larger LIS which already have an automated
circulation control system based on a mini- or mainframe computer (as is the case with
many university libraries, for example). In this case, microcomputers can be used as
front ends to the larger system, either for real-time recording and uploading of trans-
action records, or in batch mode, when (say) one day's transactions are uploaded and
merged with the main file. Microcomputers can also be used as a backup to the larger
system, recording loans until the main system is back online, when records can be up-
loaded and merged.

Since most of the commercial packages available for circulation control provide various
statistics of the use of stock (at least as far as borrowing is concerned), they can
also play a part in general stock control and stock editing tasks, by indicating under-
used and highly used material, and thus suggesting titles which could be withdrawn and
titles which could usefully be duplicated. Pikes Peak Library has indicated the next
logical step in stock control, by using a portable microcomputer equipped with bar code
reading equipment. The codes for each book on the shelf on the day of stock tgking
were read into the microcomputer and then merged with the records from the circulation
control files to provide a file of books with a known location. Matching this agdinst
the online catalogue indicated, of course, any missing items. The library was able to
carry out the entire stocktaking exercise in a fraction of the usual cost in staff time,
making light of a task normally dreaded by most LIS managers![17].

There seems to be little doubt that microcomputer-based systems can now tackle many of the
larger and more sophisticated tasks within the LIS such as circulation control. When
this is allied with the provision of an online catalogue (using powerful software for
retrieval), it provides an opportunity for many more LIS to automate at relatively low
cost and, as Harper Adams College's experience suggests, with a consequent enhancement

of the LIS's image.
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MICROCOMPUTER-BASED CATALOG CREATION SOFTWARE OPTIONS
FOR SMALL LIBRARIES

C.E. Murphy
Chief Librarian
Canadian Forces College
Toronto, Ontario
M5M 3H9

SUMMARY

This paper examines the microcomputer-based catalog creation options available to
small libraries, suggests possible criteria for software evaluation, and describes,
in terms of the suggested software evaluation criteria, 2 catalog creation software
packages -- INMAGIC, a database management system and CARD DATALOG, an off-the-shelf
catalog creation program.

1. INTRODUCTION

Microcomputer-based catalog creation software -- software intended to enable libraries
to build an in-house database of machine-readable bibliographic records -- can provide
small libraries with an affordable means of transcending the information retrieval
limitations of the traditional catalog and of automating some of the routine functions
associated with the generation of cataloging products. However, microcomputer-based
catalog creation can also prove to be an expensive trap for the unwary.

This paper takes a pragmatic look at the microcomputer-based catalog creation options
available to small libraries, and discusses possible software evaluation criteria.
Two representative catalog creation packages are described in relation to the suggested
evaluation criteria.

2. SOFTWARE OPTIONS

Essentially, managers of small libraries are presented with 2 microcomputer-based
catalog creation options -- adapt a general applications database management system
for catalog creation purposes or purchase an off-the-shelf-catalog creation program.

Database Management System Software

Powerful and flexible, microcomputer-based database management system (DBMS) software
offers small libraries bibliographic independence and the opportunity to customize
their bibliographic records to meet the information retrieval requirements of their
users. The literature detailing how to build a machine-readable bibliographic database
using DBMS software is instructive and sobering. Jim Gillespie's "A book catalog
with two subject headings using dBASE', presents a detailed account of how to overcome
dBASE II's inability to accept multiple values in fields (2:30-32). 1In "Database
management systems in libraries : beyond dBASE II/III', Brian Phillips discusses
the suitability of DBMS software for library applications and concludes that few
librarians are qualified to evaluate or exploit the potential utility of DBMS packages
for catalog creation purposes (4:62-66).

In general, the literature underscores the point that successful adaption of DBMS
software for catalog creation purposes requires access to programming expertise and
considerable time. Paula Lederman's warning that 'most naive users using these [DBMS]
systems use about 20% of their functionality because the real power of the systems
are derived from programming in the database language" should be heeded by library
managers (13:169). If the required programming expertise is not available.in-house,
libraries may wish to hire a consultant to customize DBMS software. However, beware
of this option, without continued access to computing resources a customized DBMS
package can easily be orphaned.

Off-the-Shelf Catalog Creation Software

Off-the-shelf catalog software is a product of the application orientation of software
development during the mid-1980s. Software vendors, recognizing the commercial
potential of catalog creation application software, either programmed existing DBMS
software to perform catalog creation functions or developed microcomputer versions
of minicomputer-based catalog creation software.

Catalog creation application software is attractive to libraries with restricted
access to programming resources. The software is generally menu-driven and requires
lictle (if any) computer expertise to operate. The cost of developing an application
program, estimated as representing 80% of the total software cost (7:23), is dispersed
among the purchasers of the software. The principal drawback of off-the-shelf catalog
creation software is the inflexibility of the software. In general, libraries cannot
adjust the software to meet the information retrieval requirements of their users.
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Needs Analysis

Before embarking on a microcomputer-based catalog creation project, management should

ask a fundamental question -- is microcomputer-based catalog creation appropriate
for their library? To provide management with the information required to answer
this question a needs analysis should be prepared. The management goals, system

objectives, desired 1levels of system performance, and the political/situational
constraints described in the needs analysis will define the automation requirement
and form the framework of the software evaluation plan. The editor of Small Computers
in Libraries, in a January 1984 article, provides a thought-provoking list of practical
issues that should be addressed in any microcomputer-based catalog creation-related
needs analysis (5:4-5).

Do not underestimate the importance of developing a needs analysis and of remaining
committed to the priorities established in the needs analysis during the software
selection/evaluation process. The tribulations of managers who did not prepare needs
analyses and suffered accordingly are well documented in the case study literature.
Bloch's paper "How not to specify an information retrieval system' is particularly
instructive (1:551-555).

3. SOFTWARE EVALUATION CRITERIA

Software evaluation criteria, and the value assigned to each criterion, will be
primarily determined by the priorities and requirements established in the needs

analysis. However, there is general agreement among experts that, in addition to
cost, the following criteria -- database size, record structure, ease of system
operation, system products, documentation and customer service, and hardware -- should

be included in any evaluation checklist for catalog creation software.

Database Size

Database size can be either hardware or software limited. This discussion is
restricted to software limits on database size. To ensure the software is capable
of handling the identified application, match the current size and annual growth
rate of the collection with the record handling capacity of the software. If records
are to be extensively indexed, determine the impact of indexing on the record handling
capacity of the hardware. Intensive indexing of records can effectively double the
storage requirement for each record. Evaluate the rate of decline in system response
time relative to the increase in size of the database. Determine whether the software
is portable to a minicomputer or mainframe.

Record Structure

Software record and field structures are either fixed or variable in length.
Bibliographic records are variable in length. When establishing record structure
evaluation criteria library management must decide whether or not to accept software
which does not support the variable field and record lengths of a bibliographic record.

Software which does not support variable length fields poses 2 problems. If the
length of a fixed field exceeds the number of characters required to enter all relevant
cataloging information, valuable memory storage will be wasted. On the other hand,

the length of a fixed field may not be sufficient to store all relevant cataloging
information.

The limits to information retrieval associated with abbreviated cataloging records
may be over-rated. Paul Baxter, in a seminal work entitled "Microcomputers and the
bibliographic record" examines the 1likely impact of microcomputers on the nature
and use of bibliographic records. He concludes that the nature of the bibliographic
record created by small libraries is ''usually considerably simpler than full MARC
records" and therefore small 1libraries will have little difficulty in using
microcomputers for catalog creation purposes (l:514). Baxter also discusses the
impact of shorter bibliographic records on information retrieval, and states that
abbreviating bibliographic records does not appear to have a significant impact on
information retrieval success rates (1:515-516).

User-definition of record and field structure offers users maximum flexibility in
tailoring the structure of bibliographic records to meet the information retrieval
needs of the 1library clients. Most off-the-shelf catalog creation software has
pre-defined record and field structures. DBMS packages support user-definition of
both field and record structures.

To provide adequate access to machine readable bibliographic records, catalog creation
software should accept multiple values in specified fields.



System Operation

User-friendliness and ease of data entry are useful measures of ease of system
operation. Menu-driven catalog creation software is user-friendly and easy to operate.
Command-driven or modified menu-driven software that must be adapted for catalog
creation purposes offers users more flexibility but requires that users possess some
programming expertise. In order to disguise the lack of user-friendliess of such
systems, a menu can be layered over the system. However, to layer a user-friendly
menu onto a command-driven or modified menu-driven system requires time and programming
skills. It took a professional programmer 500 hours to adapt dBASE II into a
menu-driven catalog creation program called CARD DATALOG (4:63).

Online data entry worksheets are an integral feature of catalog creation application
software packages. The worksheets are generally user-friendly, MARC compatible and
support full screen editing. Online data entry worksheets must be created by users
of DBMS software. DBMS software may not support full screen editing. To overcome
the editing difficulties imposed by systems without a full screen editing feature,
libraries can create online worksheets using a word processing package. Records
created using the word processing package can be entered in ASCII format into the
DBMS-created database.

Original input of bibliographic records is labour-intensive and time-consuming. The
editor of Small Computers in Libraries estimated that 4 million characters would
have to be input in order to create bibliographic records for a collection of 10,000
items (5:4), Downloading records from other machine-readable sources provides small
libraries with an alternative to original input. Unfortunately, only a small number
of catalog creation programs accept downloaded records. The importance of selecting
software capable of accepting downloaded records is critical if the library intends
Lo convert existing manual records into machine-readable form.

System Products

Typical system products required by libraries include: catalog cards, book catalogs,
online catalogs, acquisiton lists, pocket and spine 1labels, and bibliographies.
Off-the-shelf catalog creation software enables libraries to generate these products
with a minimum of effort. Users simply select the required product option from the
menu. The simplicity of the product generation process is balanced by the inflexible
format of the cataloging products. Product formats are gernerally pre-determined
by the software designer.

teneral applications DBMS packages can be programmed to generate traditional cataloging
products as well as any other products or reports required by the library. However,
the flexibility in product design supported by DBMS packages has a hidden cost.
Effective product design requires a good working knowledge of the software package,
and basic programming skills,

There are a number of catalog creation products on the market which do not create
bermanent machine-readable bibliographic records. The programs enable 1libraries
to use a microcomputer as a word processor to produce book catalogs, catalog cards,
spine and pocket labels, etc. The software is inexpensive (rarely more than US$250)
and user-friendly. A typical cataloging product generation program is CATALOG CARD
AND LABEL WRITER (US$177). The software is menu-driven, inflexible and extremely

€asy to use. All cataloging data must be keyed into the system using an online
worksheet. Field lengths are fixed. For example, there is a 56 character limit
on title entries. The total number of subject and added entries permitted is 8.

Card and label formats are pre-determined and conform to Anglo-American cataloging
rules (2nd edition) standards. The program does not accept downloaded bibliographic
records or support the creation of permanent machine-readable records. The long-term
value of programs such as CARD DATALOG is limited. Automation within an organization
is often an evolutionary process. A building block approach to automation is therefore
prudent. Cataloging product production programs not capable of creating permanent
machine-readable records do not provide the automated foundation necessary for future
library automation projects.

Documentation/Customer Service

Onsite training is rarely provided by microcomputer software vendors. System
documentation is usually intended to serve as both a training guide and user manual.
Therefore effective system documentation is essential. To be effective, system
docu@entation must be clear, comprehensive and easy to follow. The manual should
provide examples of major system features and basic troubleshooting advice. A good

index is essential.

Telephone assistance is the standard type of customer service provided by software
vendors. The service is rarely free. Vendors either charge by the hour or include
telephone assistance as part of the software maintenance contract.
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Hardware

Hardware selection should not determine software selection. If possible, hardware
should be acquired to support the selected software. 1In general, catalog creation
programs require powerful microcomputers with expandable memory storage. How

powerful? To support a 25,000 record database using the CARD DATALOG catalog module
requires an IBM PC AT with a 60 megabyte hard disk. 1f catalog cards are a required
system product, select a printer with a 'bottom-feed' feature and adjustable tractor
feed. Ensuring the hardware will accept future system enhancements and acquiring
a maintenance contract are prudent measures. If considering acquiring a clone or
compatible, test the selected software thoroughly on the hardware prior to purchase.
Although vendors do not discourage users from acquiring clones, every software vendor
1 spoke with mentioned problems associated with running their software on clones
or compatibles.

4. TREPRESENTATIVE CATALOG CREATION SOFTWARE PACKAGES

INMAGIC and CARD DATALOG represent the state-of-art in general applications DBMS
software suitable for catalog creation purposes and off-the-shelf catalog creation
software. The intent of the following description of the 2 packages is to highlight
the potential advantages and disadvantages of each of the catalog creation software
options.

INMAGIC

INMAGIC (US$975) is a portable, powerful and flexible database management system.
The software is command-driven and not particularly user-friendly. Although a computer
novice can use INMAGIC, effective exploitation of the power of INMAGIC requires an
intimate knowledge of the software.

INMAGIC is widely used for catalog creation purposes by North American libraries.
It was recently adopted by the Canadian Dept. of the Environment as the approved

catalog creation package for small departmental libraries. To facilitate the use
of INMAGIC by libraries, the vendor developed BIBLIO, a guide to using INMAGIC in
libraries. BIBLIO (US$145) provides database creation models and sample record
structures for a number of library applications -- cataloging, acquistions, serials
control, etc. This discussion is limited to INMAGIC's potential as a catalog creation
tool.

Database Size

Database size is limited only by the disk storage capacity of the hardware. However,
system response time does slow as the size of the database increases. The software
is portable to a minicomputer. Thus managers need not be unduly concerned if the
database size increases beyond the capacity of a microcomputer.

Record Structure

Because both record and field structures are user-defined, bibliographic records
can be tailored to meet the information retrieval requirements of the users. Both
record and field lengths are variable. Fields may be indexed by term -- the first
60 characters in any sub-field --and/or keyword -- each word in any sub-field. Up
to 50 fields are indexable. Indexed fields take up considerable storage space.
Therefore users should 1limit indexing to frequently searched fields. Fields not
indexed can be searched. However, the system response time is much slower. INMAGIC
supports Boolean searching.

System Operation

INMAGIC is a modified menu-driven system. Therefore effective use of the system
is dependent upon users developing a good working knowledge of INMAGIC. In earlier
versions of INMAGIC, because full screen editing was not a system feature, data entry
was difficult. Corrections could only be made after all data had been entered for
a record. To overcome this problem, users created online worksheets using word
processing packages and entered records in ASCII format into INMAGIC in batch mode.
INMAGIC, version 7.00, introduced in the summer of 1986 incorporates full screen
editing. Records can be entered into an INMAGIC database interactively or in batch
mode.

To download records from other machine-readable sources to INMAGIC is possible but
difficult. Prior to converting downloaded records into INMAGIC the MARC field tags
of downloaded records must be made INMAGIC compatible. The field tag amendments
can be made using a word processing package. Password protection was introduced
with INMAGIC version 7.00. Access to fields, records, and databases can be limited
to authorized users.
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System Products

The flexibility of the report generator module of INMAGIC permits libraries to define

the format of system products. Possible system products include: catalog cards,
book catalogs, online catalogs, spine and pocket labels, acquisition lists,
bibliographies, etc. BIBLIO provides the computer novice with suggested product
formats and record structures. However, to fully exploit the flexibility of the

report generator feature and to develop custom-tailored products users must be prepared
to devote considerable time to defining product formats.

Documentation/Customer Service

INMAGIC's system documentation is clear, concise and easy to follow. Examples of
major system features and a basic troubleshooting guide are included in the manual.
Users seeking guidance on how to adapt INMAGIC for library appliations can purchase
an additional software guide called BIBLIO. Although the documentation is designed
to serve as a self-contained training package, onsite training is available from
the vendor. The charge for a half-day training session is US$500 plus expenses.
Telephone training assistance is available free of charge for the first 45 days of
system use. Continued telephone customer service is available for US$150 per quarter.
To promote information sharing among INMAGIC users, the vendor publishes a monthly
newsletter.

Hardware

INMAGIC operates on hardware supported by the MS DOS, DEC PC and 350 operating systems.
The vendor estimates that an IBM PC AT equipped with a 20 megabyte hard disk is
required to support a collection of 10,000 items.

CARD DATALOG

CARD DATALOG is an integrated library system marketed by DTI DataTrek. The software
is wuser-friendly, tailored to library applications, and menu-driven. The system
consists of a number of modules -- cataloging, acquisitions, circulation, serials
control, av handler, etc. The modules can be acquired together or separately. The
catalog module enables users to build a MARC-compatible machine-readable database
and to use that database to generate cataloging products. This discussion of CARD
DATALOG is limited to the cataloging module.

Database Size

Database size is software limited. The basic version of the catalog module (US$2450)
will accept up to 65,000 records. The enhanced version of the catalog module (US$4995)
will accept up to 150,000 records. The software is not portable to a larger system.

Record Structure

Both record and field lengths are fixed. Record lengths are limited to 25 fields.
An estimate of the average number of characters in each field in the average MARC
record was used to establish field lengths. Multiple values are accepted in the
following fields : author, subject, added entry, cross reference, volume and copy
number. Records are searchable by author, title, subject, series, added entry, call
number, cross reference and accession number. Boolean searching is supported.

System Operation

Because CARD DATALOG is menu-driven and inflexible, the system is easy to learn and
operate. Users select the desired option from the menu, and subsequently respond

to system prompts. The online worksheet is MARC compatible and supports full screen
editing.

To enable users to exploit the existing resource base of machine-readable bibliographic
records, the vendor has created a downloading program called DATABRIDGE. DATABRIDGE
(US$975) enables libraries to download full MARC records to the CARD DATALOG database.
The vendor is currently experimenting with using DATABRIDGE to download MARC compatible
records to CARD DATALOG. The software supports online authority files and
cross-references.

System Products

Cataloging product options offered by CARD DATALOG include : spine and pocket labels,
book catalogs, catalog cards, online catalogs, shelf list cards, acquisition lists
and authority 1lists. A variety of product formats are supported by CARD DATALOG.
For example, the menu offers 4 acquisition list formats, 3 printed catalog formats,

etc. To generate the desired product users select the appropriate product option
from the catalog menu.
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Documentation/Customer Service

CARD DATALOG's system documentation is designed to serve as both a training package
and user manual. The documentation is well organized, easy to follow and suitable
for a computer novice.

Onsite training is not available from the vendor. Telephone training assistance
is available at a cost of US$30/hour plus communication charges. The CARD DATALOG
maintenance contract (US$500/year) entitles the client to annual software updates
and telephone customer assistance.

Hardware

CARD DATALOG operates on hardware suppported by MS DOS, CP/M or MP/M operating systems.
As stated previously, an IBM PC AT equipped with a 60 megabyte hard disk is required
to support a collection of 25,000 items.

Sources of Software Information

Information concerning other software suitable for catalog creation purposes can
be located by consulting any of the current library software directories. Jeanne
Nolan's Micro Software Evaluation is particularly useful. The directory describes
software suitable Ffor 1library applications. Each description includes a review of
the software provided by a library using the software. The Directory of library
and information retrieval software for microcomputers, compiled by Hilary Gates is
another useful directory.

Software reviews provide a useful contrast to the over-blown ratings of software
capabilities supplied by many software vendors. In addition to the previously
mentioned, Micro Software Evaluations, the following periodicals often contain
informative software reviews : Library Software Review, Small Computers in Libraries,
Microcomputers for Small Libraries and Information Technology and Libraries. The
most offective software review mechanism is to acquire a demonstration disk from
the software vendor and test the software in-house.

5. CONCLUSION

Cost-effective selection of microcomputer-based catalog creation software requires
management to make a Trealistic assessment of in-house bibliographic control
requirements, in-house computing expertise and available funding. As a general rule,
the initial cost of acquiring off-the-shelf catalog creation software is at least
twice the cost of acquiring a DMBS package. For example, the off-the-shelf catalog
creation program CARD DATALOG costs US$2450; INMAGIC, a DBMS package suitable for
catalog creation purposes costs US$950. However, the hidden costs -- staff time,
consultants fees, cost of utility programs, etc. -- associated with adapting a DBMS
package for catalog creation purposes rapidly inflate the cost of this option.
Libraries with limited access to programming expertise and software development funding
may conclude that off-the-shelf catalog creation software is the most cost-effective
approach to microcomputer-based catalog creation.
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ABSTRACT

Bibliographic networks provide the means for sharing information resources among geographically dispersed libraries. As

" part of a bibliographic network, a single library can access a wide variety of bibliographic information, participate in
shared cataloging, and acquire holdings (purchase or loan). This paper describes (1) the functions and operations of
libraries supporting aerospace and defense scientific and technical work, (2) the environment and characteristics of
bibliographic networks, and (3) the automated system capabilities required for network participation. A discussion of the
use of microcomputers as cost-effective, yet powerful tools for exploiting bibliographic network resources is included. An
automated system being developed for U.S. Department of Defense technical libraries is described. This system
integrates local library functions with capabilities for accessing bibliographic network resources, both government and
commercial.

INTRODUCTION

Throughout the public and private sectors, organizations sponsor or conduct scientific research to support
development of new products or services. Research and development spending in the U.S., including both the private and
federal government sectors, will total $122 billion for 1986. Top U.S. corporations spent $48.8 billion in 1985 on research
and development, a full 3.1 percent of sales /1/. Since 1978, the U.S. Department of Defense has allocated over 10
percent of its budget to research and development /2/. Regardless of sector, research and development represents an
investment in the future -- future economic success for private companies and future quality of life for a society. Private
sector companies fund research on the basis of risks and rewards of profitability. Governments conduct or sponsor
research in areas where the private sector cannot economically justify participation: areas of high risk of failure, or
where development of a commercially valuable product cannot be assured.

Original or applied research, by its very nature, is both a consumer and a producer of technical and scientific
information. Researchers scour available technical and scientific information to prevent duplicating the work of others or
to gain an advantage by building on the results of others. Depending on the proprietary nature of the findings, researchers
may publish research results for the benefit of others working in the field or to establish rights or claims to the
commercially valuable by-products of the research. Most research centers and laboratories, whether private or
government, provide information services to staff members through technical libraries or information centers.

(Throughout this paper, reference is made to both technical libraries and information centers. In some instances, the
designations are not interchangeable. In addition to offering the traditional library services, information centers provide
more "information processing” services -- compilation, analysis, synthesis -- than technical libraries. In the U.S.
Department of Defense, the term "information analysis center" is used to designate these organizations. However, the
same automation requirements apply to both types of organizations when considering their common, fundamental
objective: providing bibliographic information services to a community of patrons working in aerospace and defense
industries or government agencies. The designation of "technical library" is intended to encompass the bibliographic
information services provided by information centers.)

This paper focuses on the characteristics, operations, and automation requirements of technical libraries providing
information services to organizations -- private and government -- involved in aerospace and defense scientific and
technical work, These technical libraries have the following general characteristics in common:

® They are affiliated with and provide services to an organization performing original or applied research and
experimentation, testing, or evaluation.

® The work is technical in nature, but can encompass social, as well as physical sciences, mathematics, or
engineering.



e Patrons need general scientific and technical reference services, but will tend to have very specific subject
interests reflecting the objectives or assigned missions of the laboratory or research center.

e As a result of patron interests, the library will maintain a local collection of bibliographic materials (books,
technical reports, journals, serials) tailored to patron needs.

e To complement the local collection, the library must also rely on a broad range of external resources (on-line
bibliographic catalogs, document distribution services, book sellers, and other libraries).

BIBLIOGRAPHIC RESOURCES

Technical libraries call upon a mix of internal and external bibliographic resources to meet patron needs. Internal
resources are the catalogs, automated systems, and holdings belonging to and contained within the technical library and its
facilities. External bibliographic resources -- those not belonging to or contained within the library -- include both
commercial and government data bases, document distribution services, interlibrary loan agreements, book sellers, and
commercial subscription services. Even information specialists and reference librarians of other libraries, if conveniently
available, can be considered external resources. Commercial and government data bases contain citations to (or even full
text of) books, serials, journals, and technical reports.

Technical reports are unique to the scientific and technical information community: they document procedures and
results of contemporary research and focus on a comparatively limited scope of technology or science. Unlike books or
monographs, technical reports allow rapid, timely dissemination of research findings. Unlike serials or most journals,
technical reports can be used to limit distribution of research findings to a select community of readers. This distribution
limitation can be based on protecting national interests (security classification restrictions) or to protect the proprietary
information of private organizations from competitors.

Over 20 years ago, the U.S. Library of Congress offered a standard format for exchanging book, monograph, and
journal citations on magnetic tape. Referred to as MARC -- machine-readable cataloging -- the format is the de facto
catalog citation standard for countless libraries throughout the world. Consequently, many automated systems used to
catalog and retrieve book and monograph citations have been designed and implemented around the MARC magnetic tape
citation exchange format. In contrast, there is no similar standard for cataloging and subsequently exchanging technical
report citations.

Over 2,000 commercial and government data bases are available throughout the world /3/. These range from readily
available commercial sources (e.g., DIALOG, SDC/ORBIT, Karlsruhe, PASCAL, DARC) to government data bases where
access may be restricted, because of national security or proprietary interests, to a closed community of users. For
commercial data bases, access is restricted only by a user's ability to establish a dial-up telecommunications connection to
the service and the ability to pay the going rate for the service. In comparison, access to many government data bases is
based on the user's participation in or contribution to sponsored research. Access may mean permission to connect to (via
telecommunications lines) and search a data base directly, or it can also mean access to data base contents through an
intermediary -- an information specialist or reference librarian. Within the defense and aerospace scientific and technical
information community, bibliographic data bases or related services are provided by the U.K. Defense Research
Information Centre, the European Space Agency, the U.S. Defense Technical Information Center, and the U.S. National
Aeronautics and Space Administration. These organizations serve government and government contractors participating
in aerospace and defense scientific and technical research and studies.

While there is a wealth of publicly and privately available scientific and technical information, there is little
commonality among data bases with regard to citation format, indexing structure and terminology, or retrieval language.
As a result, users must learn the structure, content, and retrieval language of each data base accessed. Even more
fundamentally, the mechanics of simply connecting to different data bases -- selecting the correct communications
protocol and terminal characteristics {number of data bits, parity, number of stop bits, etc.), dialing the correct telephone
number, and executing the correct log-in steps -- can differ widely. Mastering all the aspects of searching several
different bibliographic data bases is a formidable challenge for the information specialist or reference librarian. It can be
an insurmountable barrier to occasional users, such as scientists, engineers, and researchers.

Access to on-line bibliographic data bases provides the tools for identifying information of interest to patrons.
However, the objective of the technical library is to deliver the actual work - technical report, book, journal article -- to
the patron. With the exception of a few full-text data bases, patrons receive scientific and technical information in
printed media: paper copy or microform. For items not contained in the local collection, this means locating a source
(which may be different from the source of the citation information), placing an order for purchase or loan, tracking
delivery to the patron, and perhaps returning a loaned item or cataloging a new item for addition to the local collection.
This process is time-consuming for the library staff, limiting the number of requests that can be handled. It is also
frustrating for the patron, who may perceive the process as slow and unresponsive to his or her needs.

As a complement to reference services provided to patrons, technical libraries perform original cataloging of new
holdings, many of which are published by the research center or laboratory served by the library. In many cases, the
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publications of the research center or laboratory are requested by other centers or laboratories. The library may have
responsibility for this secondary distribution. The publications may be eligible for cataloging in a central data base shared
by other technical libraries or information centers in the research community. As is the case with the U.S. Defense
Technical Information Center, not only is the citation cataloged into a central data base (the Technical Reports data
base), but the document is available for distribution on request from authorized users..

Regardless of the source of new holdings -- locally published technical reports, purchased materials, loaned items ~-
the library must create and maintain a record of descriptive, and in most cases, subjective bibliographic information. This
is the essence of a local bibliographic catalog. Descriptive information is taken from the title page of the holding; subject
information is derived from the contents by a cataloging specialist. For loaned items, a minimum of information is kept
to allow circulation control. For items added to the local collection, more extensive bibliographic information is retained,
facilitating retrieval of the document in accordance with subject content and descriptive information.

In contrast to the manually intensive interlibrary loan process, cataloging is predominately an intellectual effort
augmented by manual effort for typing catalog cards or for keyboarding the bibliographic information into an automated
system (the latter being preferable and consistent with the thrust of this paper). As with interlibrary loans, staff size and
productivity influence the amount of original cataloging a library can do as part of adding items to the local collection. In
the case of locally published technical reports, the catalogers in the library serving the research center or laboratory are
subject matter experts when it comes to developing subject indexes, terms, and key word lists for those reports.

In most cases, the cataloging and indexing subject matter expertise is lost when the holding is acquired by other
libraries. The report will be cataloged again as a new holding in another library, consuming scarce intellectual and manual
effort in the process. This occurs every time another library acquires the report. Over and over again, effort is
duplicated and essentially wasted because the citation, unlike the actual report, was not "acquired." While libraries may
catalog reports using slightly different formats, there is strong commonality in the information kept. Even if the entire
citation could not be used, the portion used would still reduce duplication of manual and intellectual effort and make the
library staff more productive.

TECHNICAL LIBRARY FUNCTIONS AND PROCESSES

Translating functions and processes into computer system requirements is the first step toward developing or
selecting a system tailored to the special needs of technical libraries. For technical libraries, participation in biblio-
graphic networks must be integrated with local collection management functions. This carries over to the design and
development of automated systems for technical libraries. It is counterproductive to burden the library staff with
different computer systems, procedures, and !anguages for each external resource used by the library. Rather, it is
advantageous to design and implement a single, integrated automated system with capabilities for local collection
combined with capabilities for accessing resources through bibliographic networks. The objective is to integrate access to
network resources -- book sellers and subscription services, bibliographic data bases, document distribution services --
with access to locally maintained resources -- a local collection of holdings, a local catalog, circulation records.

A brief description of technical library functions follows. It is presented to establish general automated system
requirements for libraries participating in bibliographic networks. Accordingly, access to both local and external
bibliographic resources is considered. The following library functions are considered in developing system requirements:
acquisition, cataloging, reference, and circulation management and control.

Acquisition

Acquisition involves locating sources (book sellers, vendors, government agencies, other libraries) for obtaining new
holdings, ordering and tracking the status of new holdings, accounting for expenditures against an acquisition budget, and
tracking and returning items obtained on loan. Ordering and claiming serials on subscription are also included as part of
the acquisition function. All holding types -- books, monographs, serials, journals, technical reports - are covered under a

single acquisition function. Separate processes may be used for each holding type, but the processes support a common
function.

Cataloging

All types of holdings are subject to cataloging: books, monographs, serials, journals, microfiche, and. technical
reports. Cataloging consists of creating a skeletal record when new items are ordered, developing the descriptive
cataloging record from holding information, selecting subject terms for indexing, and editing citations as information on
the record changes. Cataloging includes (1) adding new citations to a catalog of holdings maintained locally by the library
and (2) sharing citations cataloged in the local system with other libraries.



Citations can be shared via two media: printed or electronic. The benefit of sharing citations electronically is
reduced manual effort from a reduction in keyboard entry of information. Citations may be shared electronically by:

e cataloging directly into a shared, central data base
e transferring citations from the local catalog to a central data base (uploading)

e allowing access to the local data base by other libraries for the purpose of "withdrawing" or "downloading"
citations.

Of the three methods of sharing citations electronically, the last two are preferred over the first when a local
catalog is maintained. Assuming that a central, "closed community" catalog is maintained, as is the case, for example, at
the U.S. Defense Technical Information Center, transferring citations from the local catalog is preferable. If the catalogs
use different formats for citations and citation contents, translation to a standard interchange format is required. Where
the translation takes place is a function of policy, negotiated between cataloger (technical libraries) and data base owner.

Technical reports published by the laboratory or research center supported by the technical library will be first
cataloged by the library. As other libraries request the holding, they can be given access to the citation as well.
Conversely, when a new holding, other than a locally published report, is obtained, its citation, if it exists in an electronic
medium, should be obtained. This practice should be applied to other holding types, within limits imposed by availability
of machine-readable citations and copyright protections.

Reference

With a catalog of citations to holdings held in a local collection, library staff members search for and select
resources that can be provided to the patron almost immediately. However, searching the local collection is not totally
adequate. To avoid costly, wasteful duplication of research effort, a more comprehensive search of closed community and
publicly available resources is essential. This means gaining access to one or more external data bases; performing a
thorough, comprehensive search; and creating a composite bibliography -- by merging the search results from more than
one source --sufficient to meet a patron's needs.

Functionally, reference consists of selecting target data bases to search, searching external and local data base(s),
downloading citations from external sources, merging citations to create a patron bibliography, and reviewing the
bibliography with the patron. Citations contained in the bibliography provide information to the acquisition function,
when a patron requests a holding not in the local collection.

Circulation Management and Control

Circulation management and control includes registering patrons (establishing access privileges and security
clearances, as necessary), charging holdings out to patrons, charging holdings out on loan to other libraries, discharging
holdings returned by patrons and from loan, maintaining information on the status of all holdings, and tracking bindery
operations for serials and journals. In technical libraries with classified or proprietary holdings in the local collection,
document inventory and signature accountability of documents is a necessary and integral part of circulation management
and control.

Other Functions

The preceding four functions account for the core of library operations and, consequently, form the core functions of
an automated system supporting the library. However, other library management functions are amenable to automation
and should be considered when designing or selecting a system. These other functions can be included as part of the basic
syétem, but more likely, as augmentations to the basic system software because of their functional heterogeneity. Other
functions suitable for automation within technical libraries include word processing, generalized data base management
(creating, updating, and retrieving from text or numeric data bases), and management reporting.

Summary of Functions and Processes

e Acquisition

- Locating sources

- Ordering and tracking (booksellers, reprint services, document services)
- Interlibrary loans (borrowed items)

- Budget and accounting

e Cataloging

- Downloading, translating, and reformatting citations
- Creating original citations
- Transferring citations to other on-line catalogs



4-5
o Reference

- Locating and selecting data bases

- Local collection searching

- Searching external data bases

- Downloading, merging, and duplicate reduction

- Post-processing (sorting, concordances, permuted listings)
- Storing, transmitting, and reviewing citations

e Circulation Management and Control

- Charging and discharging holdings

- Registering patrons

- Interlibrary loans (loaned items)

- Classified and proprietary information accountability

e Office Automation and Management Support

- Word and text processing

- General data base management (text and numeric)
- Management reporting

- Electronic mail.

LOCAL SYSTEM AND NETWORK INTEROPERABILITY

There are trade-offs in designing and configuring an automated system for both local library functions and biblio-
graphic network functions. 1f existing, shared external resources (e.g., data bases, ordering or book seller services,
document distribution services) are to be accessed, their capabilities, features, and limitations must be accommodated
and, in some cases, compensated for in the local system. Seldom will a community of libraries have the opportunity to set
requirements for both local systems and shared network resources without being constrained, at least in the short term, by
existing capabilities. Furthermore, government and commercial data base providers and other vendors (book sellers) must
meet the needs of a wide variety of users. In general, you use the service as provided, with many vendors willing to
accommodate broadly supported (by users) changes as resources permit.

The lack of standardization -- in command and retrieval languages, data base structure, citation formats, indexing
terminology -~ among data bases and related bibliographic services places an enormous burden on the user. Standardi-
zation, as a short-term solution, is economically out of the question for most vendors and suppliers. Over time, standards
will be established and implemented, given the economic incentives to do so. For example, the EURONET/DIANE project
produced a common command language intended to be used across a number of bibliographic data bases available in
European countries. The International Standards Organization has proposed a standard command set and syntax for
bibliographic retrieval using on-line systems. A related effort has produced a draft of a bibliographic retrieval command
language within the United States.

While attempts at establishing standards go on, the lack of standardization can be compensated for in local
automated systems. Most notably, the local library computer system can be used to translate commands between systems
and a common or standard command language, translate citations from external systems to a local format, and
significantly reduce the burden of establishing connections to external systems and data bases.

Relying on centralized versus decentralized (distributed) processing is the fundamental trade-off in designing
systems for participation in bibliographic networks. At one extreme, all computer processing (hardware and software) and
information resources (data bases, distribution services) are centralized, with no duplication of capabilities or resources.
At the other extreme, resources are scattered geographically and organizationally, and every network participant owns
and maintains a substantial collection of resources, with much duplication. The reality of libraries participating in
bibliographic networks lies somewhere in between the two extremes. Economics and technology dictate the specific mix
of centralized (shared) resources and distributed (with some level of redundancy) resources. Considerations in arriving at
the mix of resources include response to user requirements (timeliness and functionality), required processing power,
telecommunications versus local system costs, and comparative costs of alternatives.

Acquisition

Several vendors offer on-line ordering of books and serial subscriptions. For example, in the U.S., Ballen offers dial-
up access to information so that users can place and track book orders. EBSCO and FAXON offer on-line subscription
services, claims requesting, and ordering of back issues for serials. In addition, funds accounting and budget tracking
capabilities provide useful information for library management. These three services are self-contained in that the
complete application runs on a central computer and is accessed by the user through dial-up communications lines. Access
requires a terminal capable of dial-up, asynchronous communications.
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In offering these services, companies attempt to provide a complete acquisition service to libraries. That is, each-
company may offer on-line ordering, order tracking, expense accounting, and budget management. However, most
libraries must rely on more than one of these companies to meet patron requirements. For example, the library will have
one service for periodical literature, another for scientific and technical books, and yet another for government
publications. This fragmentation of the systems supporting the acquisition function requires the staff to use multiple,
dissimilar procedures to perform one function. Using a single vendor is not a solution. Using a single procedure for
multiple vendors is a more realistic approach. What "standard" set of procedures should each vendor adopt so as to
provide a single procedure? In all likelihood, agreement on a standard procedure will not occur. It falls to the user - the
technical library -- to rationalize the multiple procedures into a standard set of procedures suitable for effective library
operations.

Use of on-line acquisition services must be integrated with the local catalog as well. For example, the library staff
must be able to determine whether an item requested by a patron is already on order. To do so may require dialing into
several on-line ordering services to answer the question. Alternatively, order information from each service used can be
kept in the local computer system. This information must be integrated with the local catalog, else little is gained by
requiring the staff to search two disjoint local data bases.

Similarly, accounting and budget information available on several different on-line services must be consolidated to
reflect total acquisition expenditures and balances. Where does this consolidation take place? On one of the vendors'
systems? Perhaps, but more appropriately, the library will want to maintain consolidated acquisition accounting and
budget information on the local computer. However, the information in the local system must reflect the latest
information available from the vendor systems. Timeliness and accuracy of the information would be improved if there
were a way of automatically updating the local system with data from the dial-up services.

To use on-line ordering systems effectively, the local library system must be the focal point for consolidating order,
accounting, and budget information. The local system duplicates some of the on-line services capabilities: limited order
tracking (with whom was the order placed, when, when is delivery expected?), expense accounting (by item, by vendor),
and budget management (what has been expended vs. what was budgeted for, projections of future budget based on past
requirements). However, the local system consolidates information from all sources, providing an integrated view of the
acquisition function. The local system complements the on-line services in that skeletal citations, created from order
information when the order was placed, can be searched as part of a local catalog of citations. This enhances the
reference services provided to patrons and reduces duplication of orders for new items.

Technical libraries participate in interlibrary loan networks, largely for access to serials, specialized journals, and
books. Nation-wide and regional interlibrary loan networks make it possible for participating libraries to access a rich and
diverse collection of holdings without the cost of buying each item. Several networks offer dial-up access for locating and
requesting holdings through interlibrary loan, A central computer system is used to maintain a union list of holdings of
libraries in the network and to track loans among participating libraries. As with book ordering and subscription services,
a library may belong to more than one interlibrary loan network.

Items obtained through interlibrary loan are subsequently charged to library patrons. To track the borrowed item,
the library staff must create a temporary bibliographic citation for circulation management and control. 1f bibliographic
information on the borrowed holding is available from either the lending library or the interlibrary loan network computer
system, it can be transferred electronically to the local system. This eliminates the need to keyboard the information into
the local system manually, while making the information readily available to the library staff.

Cataloging

Libraries may choose to catalog local holdings into a central data base accessible on a bibliographic network. This
eliminates the need for a local computer (for cataloging), but places the library in the position of accepting the
responsiveness and availability of someone else's computer and software. This approach has been used for years in the
U.S. for monographs, books, and serials cataloged using the OCLC, Inc. on-line system. In taking this approach, the library
must be satisfied with the functionality, responsiveness, and limitations of the central system, not only for cataloging but
for reference as well.

While sharing a central catalog may be satisfactory in some circumstances, most libraries need and can justify the
responsiveness of a locally maintained catalog. Among a community of libraries with common interests and objectives, a
central catalog offers the means for expeditiously sharing bibliographic information. Local collections and catalogs
maintained by individual libraries provide responsiveness to patron needs, while shared cataloging into the central catalog
promotes rapid dissemination of technical and scientific information. Libraries participate in shared cataloging with the
expectation of getting benefit in return. This would be the case if the central catalog contained citations to holdings not
readily accessible elsewhere, as is the case with classified or proprietary technical reports. The central catalog is then an
extension of, not a replacement for, a local catalog.

Shared cataloging -- cataloging into a local system and into a central system —- can result in a duplication of effort
for participating libraries. 1f duplicate entries are required for both the local and central catalog, libraries will be
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reluctant to participate, little improvement will be made in timely dissemination of information, and participation will
eventually cease. 1If a single entry can be made in the local system and that same entry, with minor modifications,
electronically sent to the central data base, then shared cataloging will cost participants little.

Reference

Library staff members must be able to search a local catalog by subject (key words, index terms, or free text), title,
author, publisher or source, date of publication, and type of holding. This provides the patron with rapid access to
scientific and technical information held in the local collection. To complement information contained in a local
collection, library staff members must have access to external bibliographic data bases. In essence, these external data
bases become an extension of the local catalog. However, searching both a local catalog and several external data bases
can be time-consuming and costly. Managing the flood of information resulting from these searches can be overwhelming,
resulting in poor service to patrons.

It is clearly advantageous to have access to external data bases. However, it is equally advantageous to have a local
system with a catalog to local holdings. To integrate these two resources, the local library computer system must be able
to connect users to the external sources, allow searching of the data bases, and support transferring citations from remote
systems to the local system. Once on the local system, the citations can be merged together with local citations, sorted,
searched again (without the connection costs associated with remote systems), and further processed for delivery to the
patron. By having this capability in a single local system, the library staff create comprehensive, relevant bibliographies
for patrons with little duplication of effort and with a significant reduction in manual effort.

Circulation Management and Control

Libraries participating in interlibrary loan networks often lend, as well as borrow items. Tracking items on loan to
other libraries is essential for preserving the local collection. Through an interlibrary loan network, technical libraries
can electronically share citations for loaned items with borrowing libraries. This speeds the loan process and can result in
a more accurate circulation record for the borrowing library, reducing the chance of losing an item or delaying return to
the lending library.

SOFTWARE AND HARDWARE CONSIDERATIONS

Participation in a bibliographic network requires little more than a terminal and modem. However, this austere
configuration provides no local processing capability: no local catalog, no capability for local applications software, and,
most important, no way for integrating local resources with those available externally. More processing power (more than
a terminal and modem) is needed to effectively and productively meet the automation needs of libraries supporting
aerospace technical and scientific research. With today's technology in microcomputers and applications software, it is
possible to implement a system capable of supporting local collection management and accessing external, on-line
bibliographic resources. The challenge is integrating the hardware and the applications software needed for full
functionality.

Hardware

Microcomputers are appealing for use in library automation. They are comparatively inexpensive, yet offer
adequate processing power for specialized applications., Micros operate without a great deal of operator intervention and
within environments commonly found in any office or library. This section contains a brief discussion of hardware
characteristics needed for library automation.

Microcomputers can be categorized by the number of users able to access the system concurrently. Many micros are
single-user systems. These can be useful for network and library applications, but trying to support multiple functions
concurrently -~ reference, circulation, cataloging -- causes contention among staff members and hinders library
operations. A multi-user system is preferable for these very reasons: several users can access the whole range of system
functions, responding as needed to changes in library work flows and patron requirements. In addition to supporting
multiple users concurrently, the computer should be multi-tasking. That is, each user can concurrently perform more than
one process (execute more than oné program at a time, for example). This is essentia! for effectively integrating local
functions with capabilities for accessing bibliographic network resources.

Communications capabilities are at the core of any system supporting bibliographic network access. Most on-line
bibliographic services -- book sellers, subscription services, data bases —- provide users with dial-up, asynchronous
communications. For reasons of economy and responsiveness, these services offer access at 1200 baud or higher. Modems
are available to support higher dial-up speeds reliably, and many services are offering the higher speeds. To facilitate
dial-up access, modems are available with built-in automatic dialers for both pulse and tone dialing.

Disk storage costs have dropped dramatically since 1983, while device capacity has risen. Disk storage devices
provide the responsiveness, economy, and reliability needed for maintaining a local on-line bibliographic catalog. For
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