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The Information Center Tor Sciences and Humranities of the National
Autonomous University of México acts as a database producer, as
publisher >f current awarsness se ice$, as input center foran in-
ternationally supported literature abstracting system, as informa-
tion cente- and reference !ibrary, as c mnputerized subscription
agency, as node of an internationa; electronic mailina and computer
conferencing system, as computer center and as training unit of
human resources in information scienca ard seryices. This multipur-,
pose character retTlects a type of respnse of developing countries
tu modern and mainly foreign technologies,

INTRGOUC T LN

Tne app! cation of computers and computer science to indexing and abstracting of
scientific and technical literature and tc its massive storage and retrieval aur-
ing Ne sixties, to library automaticn and publishing routines together with the
develpment of on-line & 4 teiep -ncessing operations during “he seventies and

the almost daily increa: - in Ccracity and reduction in size and price of computers
that has brought them tc -z demestic environment during ur- e/ ghties, are pos-
sibly the most dramatic effects ot mo' n " :chnor vy un in 2 “ion, documenta-
tion and library science that have giw. in s me de. 1o, | countries, to
current «nformation technology.

To dynamize and improse the procasses for the publishing, storing, retrieving and
accessing »f scientific and tec-nical literaturc in the context of its exponen-
tial growt- does not only cave a substantial ount of scientist's, technologist's
and other type of user's precious time in gi "=2ring the proper information they
need for their decisior making, but also inci..ses the amount and quality of in-
formation they look for. Conseq :ncly, it cataiyzes and speeds up the advancement
of science, technology and cuftuir with its consequent impact on society (offer
of new, better and cheaper gecods d services and creation of new demands for so-
cial satisfactors that change the internal and externzl economic and political
environment ) -

o]

tew technologices ar’se usua v i~ S ned countries and represent for develop-
ing countries not only & ch™  2nge o~ chreat to increase the scientific and
technological gap and tne ' sndence v ' the corresconding economic and social
impact that wili zooner or later affzet botn (1),

v

Being unwise to margina® rthemsc es .« o1 e fAai 1 trends, developing coun-

tries will be furcad to "mport p! eyt o~ i v the new technologies and
develop their own irfra © atur:z ¢ s ¢ (¢ nc with them while they are still
engaged in trying to mestar provious techns o)

INFOBILA
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We must realize that in most dewveloping countries t,: ~:, ady mentioned cata-
Iytic effect of information on the development of science nd “wnology and on
the diffusion of culture is herdly recoanized and that + y dep ', * a large
extent, on information generatea in the developed countr’ and thero rore not as
cheap and as easily accessible to them as it is for its p __.cers. The

of ten poor communications, the language barrier and ‘¢ tech.ic.. political and
zconomic limitations play definitive roles on the acc:ss to in, i \ation in these
countries.

While developed countries are romally self-suificient in their document hold-
ings, most developing countries nave to import a high percc.. ¢ .’ the documents
they need. There are often only a few, If any, institution. <. :d with the
proper documental infrastructure to support research and « +nt activities

in the advent of modern information technology.

This is probably the most important reason why dewal Hiag coantries cannot pro-
duce or adapt new technologies simultaneously or bo .- . ul o ly, in different
slaces and are forced to respond monolithically at . : pliz haic the wost appro-
oriate human and material resources are located, t ~*"ng . 1 to develup addi-

tional resources that can be disseminated.

In doirg so, developing countries have to face one f the ably most crucial
problems that threaten the enterprises tiwy undert - Lh oosiscousinuity
{2). Despite the adverse conditions, many problems o 4 and solved
successfully and eyen originally in developing coun 1. but it ity has
'n most of the cases prevented the survival of thosg¢ resu’

THE NATIOMAL AUTONOMOUS UNIVERSITY OF MEXICO (U AM) : A MULT!PURPOSE
{NFOR. \TI1ON CENTER

UNAM is a macro-system engaged, hy its Yy nature, wiih i : r education,
research and diffusion of cultural activities in the count: S in one
main campus plus five peripheral ones and thirteen arilan o atiorn within
the ration, around 300,000 students, almest 10,00C . t+ o te le 1,
27,000 teachers, 3,000 researcher; and over 23,000 .ioric 1 v F () UM
takes 10% of the national budget /‘or research acti "iti ., - Chun of o he
country's rescurces for research and produces w Trd - ' LN export -

quality research.

UNAM also hosts the country's most important eoltidiscic .. = Tloot »n of
scientific, technical and humanistic documer .s ir its o' :r 40 dipar -nial
libraries plus the National Library and the «#° .iunat 1 dic™ Libya y that
also belong to the system. It is a member anc perman nt site of " he Union of
Latin American Universities and shares nerev.’ :n a regicnal concer  tn higher

education and research activities.

UNAM therefore represents one of those places within the 0= o 2 proper
infrastructure to face the challenge of infor -ion hnel oy n 2iort te
diminish the already mentioned scientific anc tech qic T gp vo2en develop-
ing and developed countries. |ts apprcach has been oo L w1 resour-
ces that may cope with such modern technology and ... i ael only better
support its own research, teaching and cultural ac i~ ci ¢ - v the country
with the properly trained personnel and develcped : da. * w ogy to be

used nationwide.

THE INFORMATION CENTER FOR SCIENCES AND HUMANITIES (CICH) AND ITS MULTIPURPOSE -
CHARACTER

CICH was created by the UNAM in 1971 with the previous mer :: 0oy ttives.  Due
to the multidisciplinary and complex charactorist of Up" well as to the
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lack of traired manpower and of other cimil>  canters. CICH was fourced to evolve
as a multipurpose information centre within a university.

By calling it multipurpose we want to stress that [t had to develop simultaneous-
ly in many different directions and {.._.lds i:tion of In‘ormation technolcgy
that are nomally handled separately spes Jic institutions or infomation cen-
ters in the developed countries.

THE CENTER AS PRODUCER OF CURRENT AWAREMESS FUBLICATIONS

abstracting and indexing .rgar ion Lo H . evolved by preparing anc
As an abst ting and ind g g t H h Tved by preg g and
publishing computer generated cur-eni awareness infomatior tools covering the
most outstanding international perisdicai  ‘terature ‘n ¢ -jence and humanities

but very specially the ones produced in and =n Latin merica.

For this purpose it has de eloped the pr p. - tz2chnology for the production of
KWAC, KWIC, KWCC, permuted cemm, cit.t? . <id tal 1o of ¢r .. =snts indices using
non-conventional hardware. This :ar that ¢ -z, 1 softv =2 and information in-
put routines had to be desi d and oped 1stead of using th~ ~Iready im-
plemented software packages avai .. =2 roconventio ok ‘ware. 11 wugh slover
and with a higher degree of difficul. , ' {ing often *o ristakes that had to be

corrected and to products that perr ntly ne:d to be po'ished, this procedure
has permitted the gain of a large amo: nt of :avaluable experience in the produc-
tion and use of this type of information tecinolooy, sc¢ thing that would not hap-
pen if products of the new information indu:iry had just been bought, adapted and
used. - y

Being able to operatc in this 3y i> of cour: advantage of ‘»y2. by a non -
profit educational institution 1 - b | Wi neing with whatever
new concepts ard technologies arisa, i caroz Lo of beird ii~*~ cost-bene-

fit ratios.
1. Alerta-Informacidn Mui:idisciplinariz en la Uni...sidad

Designed to collectively promote the use of high quality specialized current
journal literature within the scope of UNAM's in  -ests, often shared by other
higher education instituticisof the country ard ~ _::"1 America, a fortnightly,
low priced, multidisciplirary current awx . ._.. Infom. tt n ‘'package'’ called
ALERTA (Informacidn Multidisciplin ~fa z=n la Universidad} was published from 1974
to 1979 (6) (7).

After a manually processed si » ‘¢ . ifs main section (basic bibliogranhy in
KWOC format), covering about ¢ . b _. : 1_ri. nces, was computerized and gri 1t
ly later, so were tlt > othe s, The first programs were written in Cobol for UNA !'s
Burroughs 6/700 computer zid the production routines tha: faced the punching and

verification of cards witn inf2 mation that had . -iry v beer coded on fixed
formats by CICH's multidiscip inary -7, have N caw by - [aewhere. (8)
Later on, programs were re-written in Basic Plus for Cli " s ¢ vigital PDP 11/40
minicomputer and direct access on disc through CRT-term nals was impiemented.
Proof-reading was done on printouts and co. or s were made on-line, At a
further stage, programs were designed - == wi = the Science and Social Scien-
ces Citation Indices magnetic tapes = s ' der | fcus agrezment with [SI,
the references to papers correspond... to ait’ r fixed journal i(ssues or special
interest profiles designed and conu.. ' in accordan . to tne philosophy behind
the different sections' cover® A sai Tl s , ¢ with this material
and screening of the retrieved refar:wnc:s, alioeat’ -~ ur - zession numbers,
Spanish keywords, corresponding sect ‘oens ther additional information was

one on-line. Proofreading on printouts and on-line corrections were made and a
computer produced final printout was then duplicated by an Offset process.
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By 1979, the on-line retrieving capability of the world's outstanding specialized
literature, acquired by CICH since 1977. the degree at which the UNAM's informa-
tion users had evolved and the need to devote CICH's efforts to produce non avai-
lable current awareness information tools of domestic and regional multidiscipli-
nary core perisdical literature, caused the suspension of ALERTA's publication,
During its 6 years of continuous publication, some 6.5 million articles out of

ca. 300,000 issues of about 6,500 different journal titles were scanned and

around 500 000 papers dealing with 25 different branches of knowledge were indexed
by some 1.5 million .ey-words,

2.. CLASE-Citas Latinoamericanas en Sociologia, Economia y Humanidades.

Very poor support was found in ALERTA by UNAM's and Latin American researchers in
relation to social-, economic-sciences and the humanities because their main in-
terests happen to rest on problems faced by the country, by the region or by
countries with similar social structure. This type of research is nomally pu-
blished in domestic vehicles unfortunately very poorly covered by the wel!l known
international indexing and abstracting services.

Since 1976, CICH publishes within those fields and on a quarterly basis, a full
computerized bibliographic index of current high quality Latin American journal
literature indexed by tables of contents, keywords, authors. corporations within
countries and citations, as well as by countries of origin and disciplines of the
journals processed (6) (9).

. ’
Some 260 different journal titles from 20 Latin American countries presently ac-
count for ca. 700 issues per year yielding some 6,000 references in 15 different
disciplines and 34, 000 citations.

Programs were also first written in Algol for the Burroughs 6/700 and later in
Basic Plus for the PDP 11/40. Some 50 different ones, most of them related to

the citation indexing module are presently being used. Each article is analyzed
throughout its contents by CICH's specialists; pertinent information coded on it
and later punched on disc and processed. Printouts for proofreading are produced,
corrections are made on-line and the definitive listings are then printed for
their Offset reproduction.

The system contains presently sope 30,000 references with ca. 7,107 characters and
grows at an average rate of 5.10° characters per year.

3. PERIODICA-Indice de Revistas Latinoamericanas en Ciencias

Published quarterly, it represents an effort to compile with a multidisciplinary

approach, the product of Latin American research in science published in the most
outstanding domestic periodicals and therefore, mainly in Spanish and Portuguese

languages.

Periédica offers a medium of introducing thousands of Latin American students.
teachers and even researchers, blociied by the language barrier from the access to
the most important contribution to science published in other languages, to the
use of specialized information.

Started in 1978 as an index to Mexican periodicals in science, its coverage was
extended in 1980 to this type of journal from the entire region.

Periédica is presently monitoring some 300 different journal titles from 20 Latin
American countries. Most of those titles (ca. 70%) cover the life sciencesand
yield some 900 issues per year containing around 6000 articles (10). These con-
tributions are indexed by tables of contents, permuted Spanish and English key-
words, authors with their corresponding addresses and institutions by their coun-
try of origin. Journal titles covered by each issue are indexed by country, by
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through a terminal. Printouts by discipline are produced for proofreading pur-
poses. Corrections and allocation of cup-discipline:s are . ~2d and new proof-
reading listings by author, reference, corporation, discipline and region are pro-
duced and corrected. Compiehensive records are generated, duplicate entries
detected and cancelled and *he KWIC index is generated, fo lowed by the keyword
frequency index. Finally ct: printout for Uffset pro  _s ang i oroduced, Some
25 programs in Basic Plus are run for this purpose on the PDP 1./40; 5 of them
devoided to the KWIC indexing routines.

CICH AS LITERATURE PROCESSIHNG CENTER FOR AN INTERNAT I aL ABSTRACTING SERVICE

As processing -iter of Latin American literature fr Aquatic Sciences and fishe-
ries Abstracts iblished by Cambridge Scientific Ab ..u..s nd supported by a
program of International Cooperation coordinatet by FAQ, CiuH has te identify,
obtain, screen, record, abstract in English index the Lztin American litera-
ture within the systari’s scope, following fixeu input stan'ards and formats and
regularly send its pioduct to the oditor to be processed for the production of
tape and printed formats.

Some 1,300 records per year are .ing oot i rom decuments originating in 16
different Latin American cou.oiz2s. Two thirds of v : records correspond to
periodical literature (150 titles) and the v nainder ¢ mocnographs and so called
gray literature. A yearly average increz o 35% in it cal literature has
been observed (&4).

CICH AS A NODE OF AN ELECTRONIC.MESSAGING-COMPUTER CONFERENC (NG SYSTEM

In order to ke p the coordinatice of - ntioned internaticnal .nput ac wvities,
a contiruousr =xchange between the publisn r, 7AJ and . . different inpuaf cen s
has to be maintained. Therefore, in addi en .5 th v orly rzitings of v edi-
torial staff and the advisory board, .1 <lect.onic @ ssagiar computer corfa-
rencing system is __. (5). CICH has . so - :r adv-niage - his svstert in order
to gain experienc with such a too: werived fr-r n i tion cornelogy.

THE CENTER AS A DATA BASE PRODUCER

In this aspect, CICH is engaged in two main fields:
1. The construction and maintenance of a data -~~~ of tatin Anerican scientific,

technical and humanistic current peric‘ical 1i :rature ith three fund:z .:nral out-
puts: the four CICH's current awarenesspublications, the .« . ...ri¢c anc Liblio-
metric data retrieving capability and the on-17... i . _.act . .23k moc  that is

at present at a developmental stage.

2. The pelishi. |, ind maintaining a J: zase w1 oon-itiae ir-oractive cayp iy
for the subscrintion process to ciendiiic tecomical rad humanistic period. als
ordered by the cver . 0 di..:rent departr za® . libra: of M, a proco .. o1

which CICH is also responsible.

Main outguts of this database are : a) a - riy ~~ieral 1i-. of periadicals
cbtained by su..oripticn with theis ~dtseribin  bre 7, also inaered Ly libra-
ry and country of origin and <WIC i dexed oy ' zy-words; b)) yearly renc al
lists for agents and publis :rs; ¢} daily ii:_s for the d. wvery of periodicals

to the departmental libraries (inciuding ci. s and cc... *i ns of received issues);
d) quarterly listings of inveicing status for each lit — y; e) quérterly listings
of holdings received by each library; f) yearly uiion i st of holdings ¢ atain-

ing titles, changes, I1SSN, frequency and countsy cf v-icin; g) occasinn Tist-
ings per libra=' containing title, collation and invc.cing data fc. :=Tecti-e

departmental budgetary charges and k) '..:ings in ge..... .nd s % oy agen’:
editor of statistical figures on number of invei~ 1 un o 1 escript! ,
number of subsc. ptions by frequency of publicat.un oonur e rof subscript ong

with incomplete holdings.
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The system presently takes soge h0.106 characters on disc for the on-line retrie-
val and in addition ca, 80.10° characters on disc for batch operation, represent-
ing 350,000 records of journal issues accumulated since 1976 with an annual
growth rate of ca. 10%.

The software for these databases has also been produced by CICH for a Digital
PDP 11/40 in both cases and also for a Burroughs 6/700 in the second case.

CICH AS AN INFORMATION CENTER FCR SCiENCES AND HUMANITIES

1. SDI Services. Since 1976 CICH has been providing a SDI service to users within
and outside the university. For this purpose, the magnetic tapes of 1Sl's
Science and Social Sciences Citation Indices, found as the most appropriate for
the university's needs of multidisciplinarity and currentness, were leased during
three years. The corresponding software was installed and put to work by CICH's
staff on a leased IBM computer and a weekly service for personal profiles as well
as for general topics was kept. Unfortunately the severe and apparently unsur-
mountable problems with the clearing of the tapes through customs distorted the
philosophy of an alerting service and forced CICH to drop the wuse of the tapes
and initiate the use of the on-line retrieval capability of the different data-
bases offered by Lockheed. This represents a nice example of how information
technology may overcome even apparently unsurmountable problems,

A large experience was however gained in profile construction techniques, adminis-
tration of SDI services, 1S1's data base structure, installation of foreign soft-
ware on leased hardware, keeping weekly production, custbm clearing and servite
delivering routines and later on, taking advantage of profile saving commands and
off-line printing resources of the on-line accessit.le databases.

Some 100 individual services are rendered at the present time, representing a 450%
increase when compared with 1975 figures., About 60-70% of the users belong to the
UNAM, Medical, biological and chemical sciences as well as engineering are the
preferred fields.

2. Retrospective bibliographic search services. Since 1972 CICH has been offer-
ing a retrospective bibliographic search service run manually, using mainly

CICH's and UNAM's indexing and abstracting journal w©ldings, until 1977 when the
on-line search technique became available to the C nter, A dramatic rise in the
service rendered was immediately observed (Fig. 1). CICH is at present using data
bases offered by Lockheed, SDC, BRS, New York Times, Questel, Infoglobe, CIS
(Chemical Information System), Medlars and ISl and it is probably not only the
heaviest user of on-line retrieval of scientific, technical and humanistic informa-
tion in Mexico (using around 40 monthly hours of connection time) but also the

one using a greater variety of databases (some 100 to 120 different ones per year).

An average of 3 databases per search are used and some 800 searches per year are
processed with an average of 12,000 monthly off-line printed references.

Continuous updating of the staff in charge of this service is achieved by its
regular participation in workshops and seminars organized either by the database
producers or as part of information science meetings and congresses. CICH itself
has hosted several ones. A large experience has been gained in this so important
activity and resource brought to life by the informmation technology.

CICH AS A PECULIAR SUBSCRIPTION AGENCY

As already mentioned, CICH is responsible for taking care of the subscription
process to periodicals for over one hundred of the university's departmental
libraries which deal with all kinds of disciplines, keep separate budgets and
take autonomous decisions.
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Almost 10,000 subscriptions accounting for about two million US dollars are present-
ly being processed. Another institution has not been found yet with such a com-
plex system for a centralized subscriptionservice. In order to face this challen-
ge, CICH was forced to develop the previously described computer assisted system
and corresponding data base,

THE CENTER AS A DOCUMENT PROCUREMENT SERVICE

Some 8,000 document procurement orders, 75% for UNAM's staff (50% for researchers)
are provided yearly by CICH.

These requests are received mostly from libraries or individuals that were unable
to locate and/or obtain those documents by themselves. Around 75% are imported
by CICH from foreign countries and requests thereof are frequently made by telex
in order to save time. Computer ordering has not yet been found satisfactory.

CICH AS A SPECIALIZED REFERENCE LIBRARY, AS A LATIN AMERICAN PERIODICALS LIBRARY
AND AS A INFORMATION SCIENCE LIBRARY

250 different indexing and abstracting publications in sciences, humanities and
technology, many of them not found elsewhere in the country, are received at
CICH's library usually to complement, rather than duplicate, others received at
UNAM's different departmental libraries.

Some of these are received in mlcmformats and proper reader-printers are avail-
able for their use.

1200 different Latin American periodical titles covering all branches of science,
technology and humanities and used for CICH's database and publications are also
received and kept for their use and provision of document procurement services.
Some 50 other periodical titles, dealing with information science and technology
as well as a collection of books and reference works in that field are used for
CICH staff's continuous education and can be found and used at the library.

Around 3,000 users, 70% interested in sciences and technology, visit CICH's
library during the year,

CICH AS A COMPUTER CENTER

In order to cope with modern information technology and develop its own know-how,
CICH felt it necessary, from the very beginning of its activities, to rely on
suitable computing facilities and their corresponding human infrastructure.

One of the goals was to involve and ever train young computer science specialists
in information science activities and to integrate them into a team with special-
ists of other fields in order to better understand and face the problems for the
development of the most adequate technology and services.

The existence of a computer center within the UNAM provided with large hardware
resources (an |BM 360/40 and a Burroughs 6/700) caused CICH to implement its
first activities on such equipment. But very soon it became evident that the
large number of highly specialized and sophisticated jobs required by CICH to be
run on the batch mode, available by that time, and keeping fixed programmed
periodical routines, could notbe successfully faced by a central staff and equip-
ment attempting to simultaneously serve other 3,000 users, with a large variety
of demands within the UNAM.

On the other hand, it was felt necessary for CICH's computing staff to gain direct
access, preferably from the center itself and through on-line interactive process,
to programs and hardware.



A University’s Informationt Center in a Developing Cousior 259

In 1975 a detailed study was undertaken in order to detect the most suitable
hardware and software that could face,within short and medium time spans, CICH's
needs and at the same time be afforded by the center's available economic
resources.

The Digital PDP 11/40 minicomputer was selected because it permitted, among other
interesting features, a modular growth in capacity.

CICH's hardware was installed in 1977 and the Unit for Informatics has since then
implemented, in addition to the different processes already mentioned in the con-
text of this paper (see Fig. 2), several administrative routines that have sim-
plified and made CICH's activities more efficient. The Unit is aimed to care for
the system's analysis and design as well as to do the necessary programming and
maintenance activities for supporting the center's needs and services. |ts staff
is presently integrated by an electronic engineer (head of the unit), a chemical
engineer with a master's degree in planning and systems design, one systems analyst
and three programmers.

Present hardware facilities include the PDP 11/40 minicomputer central processing
unit with 256 Kbytes of central memory, with a RSTS/E V7.0 operative system, two
disc units with a total capacity for 264.5 Mbytes and two disc packs, one magnetic
tape unit for dual density mode 800/1600 BP| and 9 tracks, one punched card read-
ing device with capacity for 285 cards/min., one printing unit for 300 lines/min.,
one floating point processor, 14 CRT-terminals and two decwriters, plus some soft-
ware packages (Basic Plus 2, RMS 11K and Sort 11). The average use of CICH's hard-
ware is of 200 h/month. u £

THE CENTER AS A TRAINING INSTITUTION IN INFORMATION SCIENCE AND TECHN!QUES

One of the center's most important activities and successes has besn to identify,
recruit, train, maintain, increase and produce a multidisciplinary staff of young
professionals, most of them graduatcd from the UNAM itself, willing to make the
information science and technicues a second profession. While most of them have
been trained on thc job and by continuous educational academic activities in and
outside the center, in more recent times and due to the availability of greater
manpower to support the routine activities, CICH has been able to afford the
transitory partial or total absence of some members of its staff that have under-
taken post graduate studies in information science or related disciplines.

UNAM has also recognized this staff working on supporting research activities, as
a special type of its academic staff called academic technicians, a unique feature
in Latin American universities.

CICH's academic staff is presently composed of 45 people working full time and
covering some 20 different branches of knowledge. Some 30 other persons have
left the center during the last 10 years and are working now with other institu-
tions. 15% of the staff has post graduate study degrees, 40% BS degrees and 45%
is composed of students.

Multidisciplinarity of the staff and command of English, at least, as a foreign
language, is mandatory since it has to identify, analyze, access, retrieve,
interpret , translate and supply information in practically all branches of human
knowledge. It is also felt that the best way to match the user's interests and
needs with the pertinent information is by having a human interface that both
shares with him the same profession and masters the modern information storing
and retrieving techniques..
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