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Abstract

The International Development Research Centre (IDRC) in ttawa
has developed a data base management system, oriented to the
nandling of hiblioaraphic information, on a Hewlett~=Packard 3000
Series I1. The paper describes the environment for which the
system was developed; management requirements for the choice of
hardware and the development of software; and how the system is
used in the TDRC.

The International hevelopment Research Centre botn carries out
and funds research for development in several fields, including the
field of Information Science, for which, we pelieve, it is unique, SO
the decision to computerize the INDKC Tibrary in 1973 was made, not
only to provide a means Of accessing the library’s very specialized
collection of literature on the subiect of develorment, but also to
create a basis of experience for establishing computerized
binlingraonic svstems in developing countries.,

The system that was chosen in 1973 was 1SIS (Integrated Set ot
Information Systems) developed for on=line applications in tne lLibrary
of the International Laopour fiffice in Geneva, 1TDLFC thus hecame part
of a "netrwork" of TS5IS nsers around the world who made availahkhle to
each other develonments or refinements in the system. TDRC has helned
to install TSIS in several developing countries including Chile,
Kuwait, Costa Rica and the Philippines,.

ISiIS depends on the use of a large [RBy computer and TURC ran ISIS
throuah a sSservice pureau, Urerating throuah a service bureau is
particularlv expensive, but operation of this type 0f on=line system
on any large computer is exmensive, In 1975 it was decided to
investicate the possibility of acqguirina an in=-house minicompyter, to
run the librarv’s operations, to maintain a number of speciafkged data
bases, and to develop an inexpensive and reliable packane.gf
hardwvare and software that would he transportable to develdp:
countries. >
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The new system would be used to produce Devindex Canada, an
abstract hulletin of Canadian literature on the subiject of development
which the Information Sciences Division publishes in the context of
DEVSIS (beveloprent Sciences Information System), and it would also be
installed in institutes in developing countries participating in
DEVS1S. *“oreover, the Information Science Division helps fund certain
AGRIS (the Agricultural Information System of the iynited Nations Food
and Agriculture Organization) participating centres and the packaqge
would need to pe suitable for processing AGRIS records in such
centres.

Accordingly, in April 1975, a consultant was emploved by the
Information Sciences Division to study the feasibility of implementing
a bibliograpnic information system on a minicomputer. The resulting
reoort, which took into account such factors as costs and software
development, was positive In its conclusions and justified more
intensive investigation on the part of IDRC,

in the following eight months a critical evaluation was made of
all "stable" minicomputer manufacturers in the market and of their
products. The cost of the equipment, although an important factor,
was not the only factor taken into consideration, Because it was
intended to do the software development in-house, the extensiveness
and reliablility of the manufacturer’s software was Studied iIn great
detail, The end=product (the information system software) was being
developed not only for use within IDRC, but also for use in areas
where an inexpensive, reliable facility rather than a large=capacity
one would be the requirement. Tnis meant that we had to have some
assurance that the manufacturer would remain in business for some
time. The manufacturer also had to provide some form of service for
his equipment in Africa, Southeast Asia, and South and Central
America, for we hoped to make the software available to institutions
in those areas. (This latter requirement was not met by any of the
minicomputer manufacturers!)

At the same time, other institutions where information systems
were belng developed for minicomputers were contacted, Ir some of
these institutions, a machine had bheen selected to run a dedicated
system, and our first inclination was to adopt the same procedure, 1t
can be easily understood that if a machine is dedicated to one
application then the manufacturer’s software need not he overly
sophisticated. However, during this period of evaluation, an on=goina
dialogue was taking place between Information Sciences and other
divisions within the Centre. It was declided that the acquisition of a
somewhat more sophisticated computer could he of areat benefit to the
Centre itself, This led to a narrowing of the field ot potential
suppliers.

In early 1976, a project proposal dealing with both tne
acquisition of the minicomputer system and software development, was
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presented to the Board of Governors by the Information Scierces
Division, The project, as aponroved by the Roard, srecified three
major reasons for a minicomputer:

(1) to reduce operational costs of runnina TS1S at IDRC (this
was a significant factor = running costs at a service hureauv can be
extremely hiah):

(2) to define an optimum cost-penefit minicomnuter installation
that could be offered, complete with programs, for AGRIS (Agricultural
Information Svstem of the Food and Aaricultural (rganization of the
United ~wations)/NDEVSIS (Development Sciences Information System)/TSTS
activities at national centres in developing countries;

(3) to provide a hasis for a Canadian input/output centre to a
future international network for development information (DEVSIS),

The three=member "computer group" within the Inforwation Sciences
Division drew un a tender that stressed three characteristics: (1) the
power of the operating system; (2) the reliability and availability of
the manufacturer’s software; and (3) the potential of the machine to
handle the job mix, The same group also designed and conducted
benchmark tests that emphasized the three critical specifications in
the tender, Hewlett=Packard won the tender with their 3000 system,
Althouah the HP-3000 had some short~cominas, which are only now being
corrected, some fine hardware features (stack architecture) and their
sound, intearated operating system (MPE = Multiprogramming Executive)
helped them to win the tender, In Audust 1976 our eguipment was
delivered and development began on the software,

Once the computer was selected, thouahts turned to the svstem
design, A final decision had yet to be made that we were indeed goina
to develop new software for our information system, 0Other
alternatives did exist, W4We could simply recode the ISTS programs for
the HP=3000 or we could adopt the data~-base management package (IMAGE)
developed by Hewlett=Packard for the 3000, The first alternative,
although providing a cquick and easy solution to a system=desian
problem, would have proven unrealistic because it could not have taken
advantage of the special features of the HP-3000, The second
alternative demanded more consideration but was finally rejected for
reasons familiar to those who have worked with bibliographic systems:
(1) no capability for handling true variable~length records; (2) no
capability for handling variable lenath, variably occurring fields;
(3) no camahility for handling subfields; (4) no capability for
supporting keys embedded Iin text; and (5) no capability for handling
long descriptive abstracts. A new desiqgn was definitely called for!




hs a first step in designing the syster, a number of auiding
princinles were adonted:

(1) general avplicability ~ the system should be as
general=purnose as possible;

(2) modularity = the system should be totally modular to promote
ease of maintenance and extension;

(3) independence = the applications functiors should be
independent of the data<~base management functions:?

(4) user considerations = (a) the system should be flexible in
that it should be capable of handling data in almost any physical
form; (b) the system should be simple to understand so that it could
pe implemented and used with minimum effort; (c) a user=attractive
language should be provided so that users could really be users; and
(d) the system should be able to provide a wide variety of outputs:

(5) mission orientation = (a) the system should have the
capacity to accept outputs from other information systems; (b) the
system should be viable within a small organization; and (c) the
system snould be compatiole with other international systems,
specifically 1SIS and AGRIS;

(6) cost=effectiveness = the basic system should be in operation
by December 1977 so that we could dissociate ourselves from the
service bureau where we nad been running I51S.

In designing a system, a set of auiding principles, though verv
important, is not sufficient. Also required is a theoretical
frame=work around which to build the system, This framework provides
a coherence that otherwise would be difficult to realize, Careful
study was given to the three prominent data-base management theories:
the CODASYL (network) approach; the hierarchical Aprroach:; and the
relational approach. It was finally decided to employ the relational
approach in the system’s design because this model of data was seen to
haye a number of inherent advantacges not shared by other models.

We shall not go into the theory of the relational approach here,
but the bibliography cCcites several items oh the subject for those who
wish to know more about it,
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System development started in June 1976, Consultations were
carried out with tne Library on its needs ang regular meetings were
held betuween likhrarians and the computer dgroup.

The Library serves the staft of the Centre and the statf of
IDRC=funded projects in developing countries. It also serves
interested public officials and researchers in Canada.

It has a data base of over 20,000 records representing both
monographic holdings and analytics, and a serials data hase of some
3,000 records, There are also some 4,000 records representinag items
on order or awaitina cataloquing,

Records are written in English, French or Spanish (the three
workina languages of the IDR(C) accordinag to the language of the
document. Subject access to the collection is via on=line searchina
of descriptors assigned to each item from the IDRC’s trilinqual
version of the ™Macrothesaurus ({Oraanisation for kconomic Co=oreration
and Development 1972).

Coinciding with the design of the new system, the IDRC Library
made a move towards promoting a standardized bibliographic exchange !
format by adopting the recommendations of the "Reference manual for
machine~readable bibliographlic descriptions®" (UNISIST/ YCSU=AB Working
Group on 8iblioaraphic Description 1974) for formatting its
bipliograrhic records. The DFVSIS Study Team had already decided on
this format for creating a world=-wide data base of literature in the
development sciences,

MINISIS IN THE LIBRARY

To the user, the new system is, in some respects, similar to ISIS
and in other respects different from ISYIS = the latter is particularly
noticeable in that MINISIS is desigred for a multiuser environment,
The three formerly senarate data bases (acuisitions, serials, and
monodgranhs) are now merdged to form a single data bhase, HBut user views
have been defined so that each yser sees the data hase in the way most
appropriate to him, Thus, the acquisitjons librarians see, besides
selected birlioaraphic fields, all those fields which relate to
ordering, w#hereas the cataloguers see all the bibliograenic fielgds,
but none of the fields relating to ordering procedures,

Very briefly, the creation of the library data base can he
descrired as follows: Information entered on=line by the acauisitions
section is used to generate computer=printed purchase orders on
specially designed forms, #when the ordered item is received, the same
record that udenerated the order 1is accessed from the cataloaquing point :




of view in order to upndate the cataloguing data and add descriptors
embedded in an abstract. Once the cataloaouing data has been proofread
and pronounced "clean", it is released by the data=base manager for
binliogranhic searching.

There are also five automated authorities linked to hoth the
library data base and the DFVSIS data base,

(1) The Aunthority of Institution names, This file holds the
name, location and the IS0 two=-letter country code of institutions
(whether identified as a corporate author or an affiliarion), that
correspond, for each biblioaraphic record, with the "“place where the
work was done", The file Includes "see" references, other language
versions, and broader=-term and narrower=term relations., A six=digit
code entered in the corporate author or affiliation field of tne
bibliographic record constitutes the link with the appropriate entrv
in the Authority ¥ile of Institution Mames, These codes ¢can he used
in piblioagraphic searching in combination with descrintors iIn order to
retrieve items on a particular subject produced by a particular
institution,

(2) The Thesaurus. This 1is fully trilingual. There are
English, French and Spanish descriptors for each concept, A search
conducted in one languade will retrieve all relevant items, whatever
the lanauage in which the descriptors were originally assiagned. The
thesaurus structure is huilt into the on=line searching faclility so
that, for instance, all the narrower terms of a given descriptor can
be searched,

(3) The Vendor Authority, Here are maintained the name and
address of each book supplier used by the Library. It allows names
and addresses to be printed out on pnurchase orders when a four=letter
code is entered in the vendor fleld of records,

(4) The Non=~Vendor, Four=~letter codes are expanded to
appropriate trilingual messages on the bottom of the purchase order
when the reaquested item can be obtained free or on exchange.

(5) A system=wjde trilingual stop word list has heen established
which eliminates "noise" words (mrepositions, pronouns, conjunctions,
etc.) on recuest.,

Now, let us look more closely at how the system appears to the
user. The system is fully interactive and a very Iimportant innovation
is the tact that aspects of computerised library operations which
formerly needed to be carried out by computer staff are now carried
out by libraryv stafft, The terminal Operator orders her own
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proof=1lists on line; alobal chanaes to the data base can be made
on=line; printing of nurchase orders is commanded on=line, The
librarian creates nis/ner own indexes by selecting the fields orn which
the index will be created and designing the print format, and then
either nrints them out immediately or streams them to run later. The
print format and index specifications can be stored and called upon at
any time to produce further printed indexes or to prepare output tapes
for COM processing., Recause of the multiuser environment many users
may use the same data base at the same time to do many different
things.

The library user, having signed on to the system, and hefore
choosing the portion of the data base on which he/she wishes to work,
is asked to choose one of the six available functions (i.e.
processors).

(1) FENTRY allows you to enter new records, ISN’s (Tnternal
Sequence Numbers = record numbers) are agenerated sutomatically by the
system for those data bases requiring access by ISN, Fields are
prompted in lanaguaqge easily understood by the inputter, ENTRY
incorporates two very useful features:

- any -desired field is automatically checked to ensure that the
item peing entered is not a duplicate, thus eliminatinc a agreat
deal of clerical checking;

- fields reqgquiring authorities can be validated against their
respective authority files. Vallidation can be carried out either
on~line or in batch. At present, vendor codes and
institution=name codes are validated on line, while descriptors
are validated in batch at the time the record is released for
searching,

Dual entry, i.e. entry into more than one file at a time, 1is
another important feature of this processor. For example, a new
record can be created in an authority file while the inputter is in
the process of entering a new bibliodgraphic record.

(2) MODIFY allows you to make changes to records already in the
system, A record is accessed in MODIFY either by specifying its TSN |
or through a query on any desired tield, A query in MODIFY is a
sub=set of the QUERY processor, Fields to be moditied are accessed
either by field tag (consisting of one letter and three digits) or by
short mnemonic field name, Fields can be added, deleted, replaced, or
changed, and information in one field can be transfterrecd to another
field, In MUDIFY, qlobal changes (i.e. the same change to the same
field across the data base) can also be carried out using identical
methods to those used to modify a single record. ;
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(3) INDEX allows vou to sort records into various orders to
produce, for example, KWIC or KWiC indexes, alphaketical author or
title listings, or a shelf list. INDEX can nhandle the UbC sort
sequence (the Iiniversal Decimal (Classification is used in the IDRC
Library), and can also handle the Spanish~lancuage alphabetic sort
sequence,

(4) PRINT allows vou to specify the format for printing each
record (order and arrandgement of fields; insertion ot literals and
punctuation) and to snecify the page lav=out (numher of records per
page; whether printed in columns, tables, etc.). This function also
injtiates a print-out,

(5) QUERY Aallows vou to retrieve from a data base. Two kinds of
search method are available = entering each operand together with 1its
logical relationship to the other operands, or entering selected
operands and combining them in a subsequent operation; the two methods
can also pe combined. Free=text and "inverted file" techniques with
thesaurus expansion are also available durinag the retrieval process.
Any validly defined field in the user’s data base may be used for
retrieval. The items found in a search can then be displayed on the
screen anrd/or can be printed on the line-printer for delivery to the
requestor. A set of instructions available to the user in QUERY allows
one to save a search formula to pbe used adgaln on a future occasion;
save the records resultinag from a search so that they can be used as a
hit=-file in the INDFX or PRINT functions; change to a different data
bagse in the middle of a search; limit the search to only one or tvwo of
the three available lanquages; specify the print format desired for
displaying and printing the records; and browse (display) the records.

(6) RELFEASE flags a record as avalilable for searching once it
has been declared "clean", The process can also bhe reversed to
*unrelease" a record to modify it, »NO0 changes can be made to a
"released" record,

A seventh function, which will be avallable at the end of
September, is the arithmetic processor = COMPUTE, This will be used
for such purposes as estimating the amount of money committed to books
for a given vart of a financial year, or for estimating financial
commitments on TDRC=funded projects,

Also to be made available soon is an SDI processor,

Finally, the function EXIT is selected when you are ready to sign
off the system,



The system handles all French and Spanish diacritics using the
options available within the IS0 7=bhit coded character set
(International firganization tfor Standardization 1973); and it has a
full upper and lower case capability.

The fact that all these functions are available to the user means
that, now that the system is operational, only one half-time
programmer will be needed to serve the library aprlicatiors.

A set of uytilities has been orovided within HINISIS for the data
base manader., For example, there are processors to produce and accept
exchange tapes in IS0 2709 format (International fOraganization for
Standardization 1973), to define users views for the system, to
renumber records (useful when producing printed bibliographies), and
for inverting on fields to which fast access is needed,

All code for the system (applications routines ard data=base
management routines) was written in SPL, the systems programmina
language of the HP 3000, The system runs on an HP 3000 with no special
options,

It has been estimated that acquisition of equipment for such a
system would cost between $150000 and $2000060 = depending on amount of
memory, number of disks and number of terminals acquired. The IDRC
acquired 192 kilobytes ot memory, one 1600 BPI tape drive, one printer
with upper anAd lower case, one onerator console ang twelve terminals.
Qur investment represented the cost of running 1SIS at the service
bureau for two years, (Of course, Hewlett-Packard has now brought out
its improved Series 11I, on which RMINISIS software will run just as
well, if not better.

The desiagn and implementation of the system took 45 person
months, i.e. two persons for twelve months and three persons for an
additional seven months, During the fjirst twelve months, the design
of the system was completed and thirteen of the seventeen data-=base
management routines were completed, During the next seven months,
three of the four remaining data~base routines and the user processors
were written,

In {ctober, 1977, the first users = the acauisitions section =
were phased in., By this time the data entry, modification and print
processors were ready. In Decemper, 1977, the whole data-base was
successfully converted from ISIS to #INYSTIS, Durinag early 1978, the
query and index processors were completed, and the users’ manuals
written., At the time of writing, the arithmetic processor, the SDI
processor and a photocompostion interface have yet to be completed,



The team’s progress is proof that a small devoted development
team is as effective, or even more effective, than a larger group.

Besides the librarvy data base, the system supports two other
pibliographic data hases = DEVSIS Canada (economic and social
development information) and SALUS (informatjion abtout low=Cost ruyral
health care and healtn manpower traininag), Development of 3
non=pibliogranhic application is also underway = a project information
system (PINS) which will store and retrieve information concerning
IDRC funded projects. PINS will be able to provide monthly
eXxpenditure reports to each division and to provide a guestion and
answer service to management. Tynpical search questions would bet=
How much money has the IDRC committed for projects on fertility
regqulation? How much financial suprort has the TDRC pledged to the
International Rice Research Institute? Tdentify all recipient
organisations in ratin America. All the processors Aavallable to
library users will he available to the PIKS manager. The arithmetic
processor will play an important role here to comrute the dollar
figures.

The system also supports data~bases from other organisations, The
ILD, FAO and UNIDO data=bases have been converted successfully to be
searched on=line, while the Unesco data=base is expected soon, Until
we can afford more mass storage, we handle the nroblem of on=line
access through scheduling the non-IDRC data-bases for fixed times
during the week Oor on advance user reaquest,

Jt is hoped that MINISIS will prove to be attractive to
institutions tnat require a bibliograrhic data=hbase system, but cannot
afford expensive equipment and have no means of sharing a larager
computer facility, Already, two large organisations = the
International Labour Nffice in Geneva and the Agricultural University
in Waaeningen, the HNetherlands = have expressed strona interest in
MINISIS and the system was recently demonstrated to top=management and
librarians in these institutions. MINISIS is a logical outarowth of
our experience with ISIS, and it already appears to be enlargina the
common network that began with ISTS,
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