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“frame of reference within which both

-educational facilities.

the pertnnent cha.acte--

rist'és of develoymeng and ;He genera! ex.stxng c0nd|txon in-

these coun;r:es, can be defined -rd evalua;ed

In this way, it is po s:ble to esgablxsh the most ce

sirable trends and the bestlreéommendations can be suggested

[

-4_4. The author considers that ti.e most importaat features of-

an 2degquate frame of reference are the follewing: |

j1.2.4. 3} Develooment requires chances &nd transfcrxations, ==

not simoly exsansicn of the existing producticn, services and-

s

- -

b; Chanc-a and transformations -include not only thcse -.

in capatal and consumer goods, in

and in manscement methaods, but also in attitudes and in the --
ways and means with which things are ‘done in industrial and --

commercial practices, as well as

And, as a result,

pub!ic'and privace services-

in sociological relationships.

T -?F}iﬂfxlluzu . R ‘
R L {ATINO oL e, UL g -
\ PO %t\IERICAL\ODE R ' . SRR : v
e T C IENCIAS pE LA P LT ’
;s IINFORMACION¥Ywa .~ = S
C JOMPUTACION S |
R "f ‘ R — - . _ Sergio F. Beltcén i
: ' T e Director det ILACIC
Sl ST : - - - o Seceatario Genaral dei Conemjo Directivo
ST IR "+ . Aportado Postal J037¥ Mazico 20, . F. (UERICU)
JINFRODUCTION . . &7 B
) - 1.1, When the problems related to the develoament and transfer )
of comoutnng sciences and techno!ogy in developlnh countrxes -;
. ‘'should be examined, it is conven:ent to set up an appropiate -
e

in the whole of the socio-economic structures.



") The only way of inducing necessary ehanges and - -

.trans|ornatsons in developsng countrles is through dinnovation.
_ And :nnovatson is only poss:ble if there is " new unj
'derstandnng" and nderstandung the new ". o
| d) With the present state of scnentufsc and technolo-
gical deve!opment, and in partxcular, considering the lncht

that " new " computer science and technology has in any pro-

3 Fa

25

cess of.development, it is necessary for developing countries

not only to have a high and extensive capacity to understand

 the exogenously originated computer related science and tech
nology, but also to strive to_establish certain amount of en

dogenously created " new understanding * about the applica--

tions that computing technology shouid find in their processes -

of development.

e. Sound policies for both requirements can be imple-

mented, when it beccmes generally recognized that innovsticn

.includes invention, which is the creation of ideas and their

" reduction to practlce. - . e ..'.z;.

Innovation, thus, consists in the rational br:ngsng -

of inventsons into widespread and useful utilization.

-

f) A last , but not Ieast,'consideration is to realize

—

that the best nechanlsm for the sntroductxon of innovation

12
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i i 2. General Iocal characterxstlcs-

-~
e .

is what has come to be known as ™. ﬂ?ng “.

Couplsng is the complex mechaniism through whnch an - -

/ .

.effective and active dialogue between the or:gxnators and the

-users of inventions takes place.

The great var:ety of degrees of deveiopnent among non-.'

_nndustrnalxzed countries, mckes it extremely dlffucult to es-

A

teblish a set of ™ unxversal " characteristics from whnch - -

- sound recommendations for a programme %o strenghten interna--

tionai co-operation and to encourage the use of computer scien

. ce and technology for develoorent couﬁd be set forth. - .

But as natural, any attempt to esteblish them ( even -

if it turns out to be 3 partially inadequate or incompiete --

effort ) can aIWays serve a useful puraose.'

. a. An important stumbling bleck in any effort to encou
rage a rational and scientifically formulated use of computer

and data processihg science and technology for the accele"--

‘tion of the process of ceveloonent, is the fragmentary ( even

- ——— ¢ — —

inexistent in some cases ) degree of definition of the major-

objectives of the national economic, social and cultural deve

- N

'Iopmedt. S e o N

" b. As a result, it is dxfftcuit for deve]oonng coun- -

trzes to establxsh well oalanced funancnally feasxble ‘and ph

hd



'rationélly imﬁlementéd and coorﬁinated plant ('encpmpéssing
“governﬁentan paragovernﬁental and private'needs ) for the-
ach|sxtson, installation, ut:]nzatzon. up- grading and chan

_ geover of computing and data processnng faculut:es.
c. A major con51derat|on xs a!so that, in general,

a very high " social " cost is attached to the lnstallatxon

of every computing system, as compared thh what is true .or

ecoﬁomica!]y advanced coﬁntr}es.
" -This " social " cost is a result not only .of the un-
favorable rates of exchange between local currencies and =-.
the foreign currencies in which these equipments have -to -he
| paid, but also in the priorities in the utilization of .-
¥ hard " divisés and, perﬁaps more crucial, in the'fact that
labor costs are still much lower than those in advenced coun
tnesa?“vjhxch at least partially,have servec some of the ma-
‘nufacturers for establishing the rental and purchase prices
. of computing and data processing gear.. |
This last fact makes it much more difficult to justi
| fy a[relatively substantial expenditure in this Kind of =-
.equipment ( even if tlearly detined objectives and tasks in
favor of their installation and use for development are es<

tabllshed ) vis a vis the cost of realizing many o. them --' ‘

" with manual help- of qualified and semi-qualified personnel-

whose trainging has been started, in many cases, since very

._féw.years_backtu: {' '.'J 7 UL ifi»'ff'_t.'m o
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._f.i.B.OThé avérage deg?ee'of inneficiency in ;helufiliza--
tidn of computing and data processing‘systems is higher --
" then fhat'found in advanced_countries.'fhé subutilization-
and mi;utilization 6? these equipmenté is a factor of greatA
. _,_1mp6rtaﬁce in diminishfﬁé_their fmpaﬁt‘othhe‘pfocessnof -
f'development.. h o RO |

>

Some of the mos t xnportant factors related to thns-

phenomenon are Ilsted in the fo]lowxng paragra,hs.

- . .

1.4.4. Developing countries wishing to get ahead in compu-

ter science and technology fidd';hemse!ves gripping not on

1y with the two claésical problems or hardware and soft --
ware but also with two extra ones which the author has bapt

ized as Hara-softnmare aOCLSO.t hardware.

§.3.5. The hard-software problem consists mainly in the im
possibility of understan&}ng, fo debugging h, and of in--
. . troducing adequa;e or needed mod:Fxcatxons in the scft‘ua-e o
{ operating systems, comp;!er translators, utllxty routx--

nes, application oriented pgckages, etc. ) provided by the -

local representatives of manufacturers.

. ._
et D Tl - UL e L e R SIS [TES
TR

e

' This is mainly due to three factors: the lack - - - |

L e e T e L



© . of knowledge and sophsstxcatuon from the part of the user s |
personnel an even worse lack of deep and operational know-
ledge about these iteus from the ‘part of the nanufacturer s

"local branches personnel, and the sales orlented " once-ings

"_talaed once-.orgotten " attutude that :n genera]. these

'-'vendor S branches have to resort to as : result of thenr
. ; _
- ovn sxtuat;on thhnn developsng countr:es. '

(3]

‘4 i.6. The so ft-hardware consxsts ln the nunerous and va --
- ried interfaces and aux:llary cus}om-maoe equipment that de
veloping oountries should be technically capable to develop
in order to Opsgrade already installed computing‘gear withe-
more neeent pieces of equipment. |
Some related considerations are pertinent: -
Aé natuéal amo}tization ( in real terms ) of data--
proceSSIng systens, takes a longer persod in these countries
‘ than it takes in advanced ones. As a result, in many nnstan-
ces it could be much better for a " second generation instg
Hation ". to be able to design and build xnterfaces for, let
us say.‘connectxng to it modern conversationdl or remote - -
-  batch stations, then to spend the signifjcant quantities in-

Z'Volved in shifting to a " third generation " system with all

the'costly burden of reprogramming, retraining and increase-

-in costs.

Unfortunately, the oreat naJorxty of develop- - -

> . . R « a, Tt . R

e e P e " . - . 4 - L. .
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ing countries find themselves without the proper personnel

and techhiques for the development of these interfaces and

of the auxiliary equipment, because design and construction

of digital eiec:;oﬁic equipment iS.USUa]IY an area grdssly

t neglected in their hi§h§7 education and techﬁclogical ins-

titutions. | o IR o

The'end resulté:is thég in these cduntries”the real-
governing factor in iﬁe decision to purchase'or rent é com
puter system and in establishing the " turn-over ™ of daig
précessing equipment is the agresivehess.and drive from --

the sales forces of the manufacturers. | e

| 4.1;7JThi§ last condition is aggravated by the lack-
of experienced enough péog!e which couid help in eladorat-

ing sound and sober evaluations of different availsble - -

equipwments and rational judgements about their most gesira

ble or useful utilization.

1.34.8 The scarcityvof'prdperly-trqinéd personnel ex-.

tends ( in some cases representing quite an acute problem)

to every one of the areas related with the installation ==

“and utilization of the ccmputing systems. -

All developing countries experience drahétfé short -

ages not only in programmers and sYstems analysts adg de=--



signers, but also in maintenance technicians, in operators,

in managers of data-processing centers, and even in techni-

cians with the necessary training and experience.to secure-

sound air-conditioning systems and trouble-free electrical-

installations.

-2, THE RESULTS ALREADY OBTAINED

1.2.1. In spite of the lack of specific and properly de

: -I-+
fined goals and plansﬁki the use of computers for their de-

velopment, some non-industrializec. countries have made subs

tant:aI advarces in using these equipments properly.
1,2.2. In these countries, the number of computers ins-
- talled goes from zero to roughly i1 per 200,000 inhabitants.

( In economically advaiced countries this index runs from |

per 50,000 to : per .30N inhabitants }. The distribution -

of these systems amoug areas of application { business and-

commercial, engineering and scientific, education and traipn

ing, military and defence ), is fairly similar to that ob--
served in advanced.countries. The reason is that the locai-
agehcies of vendors follow, in general, the patterns known-

for the countries of origin. The slightly relative larger -

- percentage of computer systems devoted to business, commer-

cial-and cIerical‘applications in-dévélopiog countries; 8-’

‘V:



. a reflection of thejf weakness in thel¥ use in engineering
‘and scientific work, their slowness in utilizing computers
in educatxon and training, and thexr almost non existent -

( fortunate!y ) computer based mnlstary and defence re - - N

‘s»arch

ln any event, an idea of in how an lncnpxens stage --

the utilization of computers is in developing countries,--

_can be derived from the fact'that'a rbugh world-wide avers

ge in automatic conputung capacity can be set in about 2 -

to 3 operatnons per second per cdoita, while not even the-

most advanced among the developing countries reaches an ==

average above 9.5. operations per second wer cdoita, ( In-

advanced countnies this index runs as high as 20 to 30 ope

rations/inhabitant ).

3.2.3. The advances reached in some of the developing -
countries can be summarized in the following way:

a. The majority of these countries have insta--

lled comouters of varying capacities in some of their high

er learning institutions. T -
" b. This has provnded the basis for the integra-
tion of small, selected groups of adVanced students and --

progressive professionals, which have been exposed to, and

are utilizing extensively and intensively, = = = = < -




. e oEREme casams $ . aEme

the computing machinery and techno!ogy. Nowadayﬁ. these g?oups
.'a;é acting as triggering factors for more and better computer-
installations. But in general, there'is still a long stretch--
to be covered until the large majorities of students become --
conversant with the variety of computer applscatuons. ‘
c. The upper bracket of the |ndustr:al commercial and -
= services enterprises of a substantial part 6f these countriess
have ins&alled or are in the proce;s qf fnstélliné; computer‘-
‘systems. | S S
And even in thcse cases where these'énterprises are owned
by;-br are branches of; larger foreign qonsortiums,.the use of
autumatic data processing systems has initiated a revolution -
in managemént attitudes and techniqués. | | |
d. There is, in almost all of the developing countries
a strong tendency to increase the use‘éf compufers in govern--
ment operations. |
The extent of the benefiis derfvgd'from this fact wfll.--
undoubtedly be of extreme importance.
The ( still slcw ) evolution in the tax structures, in --
the handling of population files, in better allocation of fi -
; nancial resources, in more rationél contrﬁl.gf foreign divisas,

in more efficient methods for the transportation and distribu-



tion(oé consuﬁér goods, in the scieﬁtif?é location of plants
and urban developments, in accurate sﬁ?veys of natural resour
ces, is alreédy having a revoluf{onary impact in the transfor
.mations requiréd for development. - | |
e In the field of international c00peration,'deve--
loping countries have also made substanﬁial progresses: As a3
tural, a large percentage of their international activitfes -
is polariied towaéds those, from the economically advanced --
'icountrie;, which are very active iﬁ computer science and tech
‘ nology. But exchange among them Las been increasing along the
last S5 - 6 years, and relations with active international or-
ganizations ( IFIF, IFAC, ISIS ( previously FID ), etc. } - -
have been also steadsly increasing. |
f Durang the last 5 - § years, it has also been no-
. ticeablé the sharp increase in the number of forengn exper;s-
from advanced countries vhich travel, visit, édvice or teach-
in developing countrses. ‘ .

UNESCO has been an swoor;anf factor in fosterlng this --
stream of expertnse and as can eas:ly been constota~ed it -
- has proven quite an zmportant factor in raising the technical
level of utilization of computer and data-processing gear.
o g.°La§t. but not least, comes the advances made in -

g

the high Tevel training of selected persoanel in Gniver - - -




nitry for large peruods, and even for eve.if'-”‘

E . -

sities and research centers of advanced countries. As it is

well known, this is a very necessary and convenxent policx‘,

even if it xnvolves the high rls& of lossng a 5ubstant|a1 -

~amount of the students. which remann nn the recnp:ent coun-

.-

&

As it is proven by the stat:stlcs publnshed by the .

most advanced countr:es, the absolute flgures of undergra--

duates who travel for the speczfxc purpose of obtatnnng aca
'dem:c degrees or high- level training in reoutable institu--

.tions of the advanced countr»es,sn Conput:ng Sc:ences has -

ancreased more than ten- fold in the last 8 years, probably-

surpas 51ng today the figure of oOO. s R -_"

4.2.4. Summiag up, it is anywsy necessary to point -

out that there is a broad gamma of " degrees of achievements

~to the encountered As the definition of i developing coun-
g

try » itself is so- loose as to encompass from Poland to 8so-

l:vxa and Paraguay, and from Mexxco to New Guines and Cey--
Iona it is ‘only natural to find out countries where no com-
putxng systems has been :nstalled as yet and countrnes - --

vhere a substant:al—actuvnty in computer scxence and techno

logy is under current development.

Logacaily, thxs xs a.maJor dx.f:cu!ty in the desxgn _

w




and implementétion of a world-wide proé}qm th}ough which the

. United Nations could play a significant role in furthering -

- ‘the efforts of developing countries for';ﬁe application of -

i;omputér technology to:debelopmeht{_ Do
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1.3 PROBLEM AREAS

1.3.1,As it is evident, the previous material includes

‘references to several of the problens which the use of com-=-

*putlng and data processing equ:pment poses to deveIOpnng - -

untries. Anyway, and for the sa&e of easier reference, the

followlng order would be kept in the fQ]I?Wng commenus_about. :

f.

.eLiJ@

' these subjects: : T RS
' "a. Educational and.tralnlng. S -
: " b. Assesment and_dec isional.
‘c.:!nsfallation'and‘operation. |
- d. ﬁp-grading,'Setterment and changeover-of comput

. -ing gear.

Software acquisition and consulting services.
Financial and social implications.

Educationali and training

" dents.

tems falls scmewhere between 800_anc }009.

As it.is knovn, there'are more than 4000 univer

sities and hlgh learnsng institutions all over-
the world.-The total reg»straglon in these i..sti

tutions surpasses the figure of 16 million stu-

The total nunber of these is StltUthﬂS whlch are

equipped with conputsng and data proceSSIng sys-“

*

. T



As natural the largest part of then are lnstntutxons

establ:shed in economxcally advanced countrles.

If an estimation is made about the number of students
exposed to computer science and technolqu within high- Iear

nnng institutions in develoonng countrles, it is evndent -

tha; the figure is extreme!y Tow. Not only because of the -

~ - small percentage of univerSi;ies'épssesing computing equip-
ment, but also because of the more limited percentage of =~

the totai students population which is weached, and gets in-

terested, and the relatively modest capacity of the insta--

lled equ.oment.

1.2.3,As a result of these circumstances and of the -
scarcity of tog-ievel professors and instruc;ors, a subs- -

tantial number of the computing centers within these uni -

versities have fatally fostered the creatxon of " elites

e - — | —— .

and small groups of technnc:ans, which after some time - - ,

. might even have a negative inf!uence'?n.the dissemination -

of wxdespread krowledge snd use cF dats *rocessxng facnlx--

tnes and technlques.

in a scnertufzc and techno!ogscal field as dlver--_
.~sified and as ragndly envolving as this. progress and deve-.

' lepment depends largely on securing massive affluence of -- -

. people interasted in the applications of computers if all -

- ——



and‘evety.oneidf their actual andvpotentfajffie}ds.of inte-
1.3.4. This is more so, when thene;ia”a.apeEiai.inte-__'
rest in the application of computere to economic and social‘
developnent, as it is well known that the degree of deoen—- .
dance of these comouter appllcatlons cn data gather:ng, ace
-~ quate surveys, ‘automatic statlstlcal data reductuon, etc. -
grows exponentxal]y as we move fron sc;ent:f:c and engnnee-
ring applications, to busnness:”ecOnomnca!, socnal and psy-
~.chological applications. . . - |
And tne seeuring of.p?ope%Qébmputet-oriented informa-

o tion capturfng networks and'artifices..depends largely in the
. existence og sizable numbers of researche¥, project lesders,
mana,ers. advanced students. etc., with a sound knowledge -
~ about data-orocess:ng equrpment caoabnlutles ‘and techniques.

" 4.3.5. One of the problems in this area is, thus, to -

establish nethods and antroduce the necessary ‘changes in pro

5‘1=:%’- grams and curricula, to*expose as many students fron pre - -
'"'un1ve rsity level ( that is from ages 12 or 13 to ages 17 to-
19 as possxble, to the potentialities of computing equip--

_ _ i
ment and techniques even if not enouch, or even'no comouters

P~

t all, are available for providing the highiy desirable --

-
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hands-on experience.’ S e --,f.f R

.

To achieve thxs. develop;ng countrxes should resort -

. more and more to the actual and future re]atnvely cheap mo-

-

‘dels of orogrammable desk calculators.

The advantages to be derived from a vxgorous program-

ea!ong these lines are not only those represented by the dy-

_namic pressure and |ntelectua1 unrest that these students -

will carry on to thexr future profess:onal schools, but al--

so because of the enormously high rate of drop outs s0:zha- -

-

racteristic of developing countries.

:These numerous groups of drop-outs will easily flnd bet

rewarded and best fitted { to the nmpend:ng world they will
have to live in’ ) jobs, and ‘at the same time, will be more
evolutionary factors than the groups oF in-the-work tra;ned

technicians, procramrers and systems analysts, so pa:n.uly-
*‘d 37

. and costly traxned in the still scarce computer cnstallatuons.




T. 3 6. A parallel and equally urgent problem in deveIOpxng
countries, is the problem of adult educatnon and training in com

 puter technology. As natural. these problens are more acute xn -

- . o o E— - —

7'these countries, which forleo lqng have been,deprsved,of the po- _f”

.~

~ssibilities ofiturning out well educated and‘technfcally equibped'; %;

-

»'people.

- -7 -

These countrnes have few, or relat;vely few, educateo peo-

' ple around whom the comp lex programs necessary for the effective

and rational appl;catlone of computers to development_couwd be -

-~ -

~built. | | |
~ In order to cope withmthisynrohlem,hit will be necessary -.
for these countries-to mod i fy the:tra&itional idea ol formal qu
- cation finishing at the age of 20 to-Zh and to organ{ze educa~- "’
tional and traxnxng programs for engxnee.s, economlsts, socxolo-
gists, psycologists, educators, etc., to become conversant with
the capabilities of computing equipment and with the possibili- .
i-ties they entrain for their respective fields of activities. |
h rzat lmag:nat:on 'shouid be exercnsed tor the estaolxsn--—~
_ment of these programs, and thore is no doubt that xnternatao--

. nal organuzatxon like the United Nat:ons could play a lead:ng -

role in.the promotcon‘of the development of training material -

in records ( similar to those quite successful for the teaching

of naturzl languagee Y. ‘]) in video-tapes, fdr'audfo-vfsual'and_

btk Baed e L g




. .

. cloSed-circnit television teaching, by mail, etc., etc.
i.3.7.,Another problem related with training and education
is ;he difficulty of getting top-level foreign experta and pro-
fessors for leng enoughperiodS'for thefr visits to be real[y --
’ constructsve and formative. .. L e T
_ o There ds 3 little doubt about tbe advantages of havxng lo-
?».Calvresxdent professor>teachsng |n aoequately equxpped and staf-'

fed centers established in deve]opnng coun;rxes, as compared vii th .

ithe.send-ng of ( necessarily ) small numbers of students to cen-

ters.establi$hed in advanced countries.

| The most obvious advantage }s the posaibility of surround”
ing thesa~ experis and professors with suitable amounts of native
students, versus- the possibility of attrition caused by the loss

of some of the under-graduate students sent to pursue graduate -

-studies abroad.
Ancther advantage is the possibility for the visiting ex-
. pert to organize, infparalel.with his teaching assignments, one

or more, modest research aid deve!opment projects through which

Cemamtm—

(1) The Latin Ame.acan lnSt:tute for xnformatlon and Computing-

Sciences (ILACIC), ?s currently develop:ng such recorded courses

in FORTRAN, COBOL. and ALGO!, to be reco ded.:n Spanxsh and Por-

‘tugal




the students around him could denfve additional knowledge, ex-”'
periehcevend fesea}ch-and—development-oriented habite. |
‘One more, is the opportun:ty they have to enter in con--
‘ ?tact with the computing and data processsng comnunnty at Iarge.

"~ and the posssb:lxty of thus enlargsng the scope of his techno-

f:;logy transfersng capab:!atnes. : '_: : 'i;f;‘,_
’ Jié‘ : Another one, is the contrnbetzon that these relatuvely -
Jdong teachnng assugnments ( less than 3 months are not very - -
. commendable ) make to the.very needed academic mobslnty 1in -
high leafhing institutions from both, the advanced and the de-

~ veloping countries ) and to the increase of intelectual permea

bnluty of developsng countries.

The most’ nmportant of the potent;al dxsadvantages is the
lack ef explicit guides and methods about how to get prepcred—
for these visits. Experience has repeteadly showmn that, in ge-
neha]; it takes from 2 to 3 mohths ofvthe expert's time to get

'.his-native students andtcolléborators_" gearedfih " the subject
matter and methodology he is supposed to teach. And this has -
been true, even.in cases where there is not a language barrier;

1.3.8. From all che " problem areas " which could be - -

z brought up in relation with education, themmést impertant one-
IF APPL!CAT!QNS OF COMPUTERS TO DEVELOPMENT IS OUR CONCERN, is
the lack of adequate departments and schools in which the app;g.

piate, ¥ mission-oriented" curriculum and syllabuses exists.

- . N L.
. - . .- . . ~ K



There 'is not doubt about how much more effective and ra-

L
i
:lL‘
e
b
o
3
o

'pid the implementation of good measures‘fdr devefopment would-
‘be in developang countries if, at the same tlne the " what to-
_-do " is taught and made expl:cst, the " how to do it " is mas-
tered and practxcally tested. But unfortunate]y, and genera!ly
. speaking again, developxng c0untrnes do aot, have within their
high-learning institutions, programs and currzcula flexible --
ané varied enbugh to produce the féq@ire& " development-engi--
neers Y, simultaneously conversant with the'disciplines and -~ . .
techniques necessery‘for éonduct’ﬂg"research.in and planning
for, development, and wzth cowyuters and theur applncatuons to

socnal and econon.c deve]opment. ' L o

' Even where Computing Scxences Deoar;ments have been . ini-
tiated, the strongest tendency is to copy the corrgspondnng --
programs imdlemented in institutions frcm advanced countries -
which, is general, are very-strong and complete, but rather --

“( and nt s undecf_ sble ) soec;exx;ed and narrov.

Such types of curricula are the nost advisadble’ for Lhese "

latter countrues not on!y because they have a relatnvely Iarge .

number of computers, but also because fn them it is quite ecsy

to xntegra‘e groups of multadsscapl:nar- groups wheggxec.- -




"mobility is more restrncted.

‘an interconnected systea, different types and brands of elec-

te *

the need for plannnng and |mplementat:on of a complex problem

- like economic and social development ) is tackled. It is also

advisable, because these countries have flexnble educational-

systems in which the students can get credits from quite a wide

espectrum of interdisciplinary departments while.'generally --

spea&xng, in developing cOuntr;es the educational system are-

much more " department-oriented " and :nclusuve, and scholar-

1.3.9. An additionrai probrem in the educatnonal area is

"the scarcity of good electronic deoartments or, at least, of-

' -good intensive and conprehensave courses on digital electrontcs.

As it is well knowvn, a satlsfactory and useful utilization

' of computers depends heavaly in the avaxlabxlxty not only of-

top-notch maintenance technnc:ans but also in the possibilities

of up-grading existing equipment through inter-facing to them

more modern pieces of machinery and even matching together in

tronic computing systems. Pret oo =
The vigorous fostering of good schools and/or intensive

courses for the enablement of professionals for thesatasks, is
also an important problem area in the educetional systems-o? de

veloping countries. | | B _n - -
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. and well-organized information and documentation cesiters.

. - —— ¢ GoES . o w—

- - -
.

- As it is.logicel

it implies not only the probiem of pro

viding good teachers and xnstructors but ‘also ‘modern !aboratory
. ‘and workshop equlpment and components. And even more, when es-

'tablnshxng these nuclen, it :s necessary also to keep in nnnd-

that zt is not enough for them to be capable of instilling - -

good practxce. as good practnce alone will certa:nly not be --

- good practice in few years time, masnly because conputers them

selves are in an almost ‘explosive rate of development. but al-

so to develop research and development capabslxtses in them.

l 3.10. The same cons:deratson are true about the nmport

w2

ant fneld of data communxcat:ons.
In this field, some of the developing countries face a -

rather awkward position as they might have brand-new, modern -

micro-wave and carrier communications between different cities,

within their territories, while suffering out-moded and unre--

liable voice-grade networks within their urban centers.

In addition, the production of qualified engineers and -

. techn:ccans in- these fxelds Ieaves also much to be desired, --

mainly when the hih-rate, h:gh-relaabxloty needs posed by - -

data communication are faced.

1.3.11. Onse last important area, is the lack of scholar

material, of gocd multi-lingual glossaries and of efficient --

Ui
.




them.

K ses. etc. .~ - - :
' b. The intensive training and the hand-on experien

1 3 12 References w:]l be made. at thus stage. to Mo : ,. :

".bxle Computer Centers and to some exper:ences gotten from -

'computer center 1" was Jtnlnzed by the author in Mexico as - f

»'-thcza! universicies, groups ‘of local peop]e xnterested

pursuing tne deve]opmeﬂt of computlng ac' vities at their -

respective Iocalltnes. The aim was. in short, to create; in

rovation triggering groups " through " couo!xrg “ between ex. a

- perts fron the parent Coroutlno Cente. and the local gF0uns.

_A small dxgutal computer ‘and portable ana!og com=--

_puter were mounted in a truck, and an extensive program was-

implemen ted, teach?ng to professors, to undergraduate advan-

- ced students and to selected persons from the locai govera-- .

) mental agenc! ies, :ndustrles. comuercnal and service enterpri

ce given during the two-weeks intensive courses met, without
- exception, with an entnus{astic response. The spectrum of --

: problems of real, immediate interest proposad by attendants

was almost always larger and more intelectually simulating -

. than that usually found in the conventionai courses taught_

 regularly at the university where the medium and large-scale’

e, e

. As it is known for severa] years a " moane .

- “an educat onal devsce w.th the parpose of creatlng. at pro- _“'

.oLat .
Y .



computets were nnsta]‘ed .
The experxences derlved seem to demonstrate that once
the xnterest was aroused ( in general through trxps made by
"persons two.to three uee s before the arrival of the E mobx.
..le computer center "y the attendants usually displayed more o
;:xngenu:ty and demonstrated more xnterest and 'eSponsxbtlnty
. "than in those cases where the students felt that the conpu-

B L ter gear was permanently establxshed and thnxn the '" reach

-

" of their hands *.
1t was also consistently observed that the rate at -=
which the -more hetereog nous- grouos of students learnt, -

,-f

.lwas higher than in the conventf 2 I courses held at the oer'
manent corauters center. One reasqn “for this, was orobubly-
. that professors and studeats were.mxxed and taught together,
with emulation strong aﬁeng them. - N |
Two added factors seemed tc-be also important for - -
reachxng these resu!ts- The fxrst one, was the special psy-.
hco!ogxca! atmosphere created by the certa»n{y abOUt the - -
.:" loosing " of the computer a.ter a two to three weeks pe-=-
| ;rxod The sac0nd one, seemed to be bOLh ‘the better cond:t.ons
D :_ :under whxch ‘the instructors sent aTong WIth the equipments
.'. . used to works, ( as the det c“rent of the t_ suaIIy heavy scne
dule back at hone gave them amole time to gsve personal --

'atte1t|on to relatxvely hngh aumbers o. students a;tend:ng

P o




- next scheduled assignment. The second. was the " lnternal - -

the mobile courses), and the fact of haVing the traveling com

puters exctusnvely devoted to the course, wnth0ut any other -

. commitment or processes goxng on concwrrently.

- €. The main dusadvantages emcountered were the fol-

lowxng The farst, was the dwxnd]ung away of the interest and

the enthuszasm. once the Mobile Conputang Center moved to fts

——— e ———— * am——

?"b in drain ® provoked by the wovrng o the best of the stu--

. " P . .- N L. . T e . Cee . a L -
‘e . - Toe Tt o e [R— s R - o . i AR . . ..
. . L. § : . .z R Lo, R ’ . .
- - e Lt Sl . X ) - . M e DI S
i - e - : - . o. = S - . JE
. . - . o - T - - . - e - . - v - .
- 2 . e Tl L v . o - - -
FulTen Provided by RIC

dents from the noosle courses, _to the parent Computing Center
and their final settling dovn in zhe main city, in'spite of -

the varied rethods put in pracfx-e te encourage them to go --

BT DR N

back to the cntxea and un:vcrs.txes tmey were originally work

ing for. I ;?f_. EE

:
.

As an incentive for keeping wp the interest of the-

trained groups, free-time ‘in the medfwm and large-scale com--

puters installed at the parent conoutxmg center was offered.-

-This imposed the necessxty of giving traxnxng in more than --

 oné computer andvof establnshxng_an assortment of communici--

tion channels.

The experienceé derived durimg these years proved -

" how difficult would be to developsng countries to establush -

- remote-access termxnals linked .to a centraT computer. In geng

ral the communxcat:ons networ&s in these countrxes are - parg

~goxically - very o.d and the state oF conservat:on is poor.'“

.



_ This is generelly expleinea by'politieaf and econo-
j.mic reas ons. as ‘the ( usua!‘y foreign ) compannes whuch have-
'*ho!d the concessions for these public’ servnces are reluctant-”'
_to make the Iarge xnvestments neCessary to modernxze the net—_ﬂf'f
?i{iﬁf;i_'_wo*&s and, at the same tiem, to cope wnth the xnvestments re-
| ;f?quxred by tne extensxons called for by the xncreas;ng demand,
'§'I7fear|ng the understaole popular pressures for the transfersng

~ © e

of owner;hlp of public services to state-controlled conpanues{
) Further 1nvestxgat|on, pointed out the fact that ==
~ the sxtuatuon tends to be even vorse fOr in-the-ciy ne;wor&c :
| h( vaL~°-~rade networks ) as they ‘tend to be even less modern-
L . ) § Y
. thaa carrier or microwave iinks recently-established_between-_
ST e teitles. L T |
' PR - d. The usefulness of Mobile Computer Centers for '=-
Athe creation of © technology poles ¥ whieh_could beccﬁe‘acti-“
ve factors in the development of computer'end'data processingt
sciences, depends on severainfactors. o L
- -i. The flrst of them is that tne geogra chical and -
"547jf ?oraanizational structure of ¢ the ceveloo:ﬁg country should--
-lend itself to the use of such-a technxque. in the case of Me
".~xrco. when the Mobx!e Corputer Center was launched, onIy the
two largest high-]earnxng xn;titutxons had‘computtng centers,

" and both of them are located at ‘the capital of the country. in the




'ﬁrest of the 39 universities'and high-ﬁearning institutes of

this country, every degree of awareness about computers and

"_thexr apollcatnons could be found. Sxx years after tne Mob i

o le Courses were launched, fxve more of the unsversztaes'- -

L Va

"-have xnstalled cooputers.

Tfputer Center. All of them are connected thh the capltal cuty

“tors, -professors and maintenance technicians. And in addi--

_tion, it should be posszble to be in a posntnon to spare --

. the exercises, etc., etc. T
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-The most |mportant ones among these snst:tutnons were

-

jfthe ones seiected for the perlodlc v:sxts of the soblle COn

by good nxghways and by telephonic lines. Two of them were-

'connected also via carrser channe!s.

ii. The se-ond factor as to have the possnb:!:ty and-

S v

f:nancxal resources to equ:p the truck, 3 portable ong:ta!-

_‘computer to mount on it end the capability to cover the - -

operating costs.

iii. The third factor -and prcoaoly the most critical

one - is to have a minimum of svailable experienced instruc

'ienovgh of their time, not Only for the traveis tnemselves -

but also for the preooratnon of the teacﬁlng materxals of -

.iv. A fourth ‘actor, is to have a Iarge -scale additio

nal comouter WnuCh could suooort the actxv:tzes of tHe dif-

:ferent traunee grouos, once the nob:Ie computer moves to an'

-



V. One;eeeitienEI faeto;, is to be able to devfse an
effective'way of discoureging the permenenf migration of - ". ’
the best of the brovfncial stddents'towafde the pareﬁt eom 'f
puter center. And of giving them contxnued technzcal and - : f

" scieatific support until it becones possnble fbr the local

Tvte

group to xnstal] their own conputer. .

- The parent c0nputsng center can heip the local grouos

t'.'

"zn th:s last respect by albouung them free txre nn hns --f:
-.large scaie computer ( whxeh the 2y could charge for ) to --
their lecal customers. In some instances, and when the Io;
cal groug has become technaically strong, they succeed in -
’busldrng a host o. users that c0uId ‘eventually support -~

| ;hesr owin in llatson, ieaving amole time for the scien=
" tific and technncal activities of the promoting groups.

f mobile comsuter centers are tc'be used for
the speéific-pureose of fostering the application of com=-
puters system to economic and social development, it would .

. be neeessa'y to put sdecial emphesis not only in the oropef -
'xntegratson of the local groups L whach wnll have to include
economzsts, socxolognsts applxed mathematicians, etc. )-

but also Ia reinforcing and enlarging the tea-hxng groups

and the maternals which should be eauch-."-

g. . !n addition, the p"roose should be aiso more
enéompessing, as it will have to have as an objective the

creation of a group working in the intersection of both --
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areas,, computer science and technology and planwxng and ma=

nagsng of development. | B : ]

e If poss«ble, the effo ts should sanultaneously --

strive for obtaanlng the smplerentat:on of su:table currscu

1a at the Iocal hxgh Iearnang ins tstutxoq. for a more_regu-_‘ :

lar and professxonal product:on'of weflJErained computer- -

G or:ented specaalxsts in development scxence and engxneerxng.
A

Y

h. A last remark seems to be pertnnent and that-

is, to po:nt out that the concept of " mobile computer cen-

‘ters " can be extended and modified to " mobile " nationai-

and international groups carefully integrated experts, by -

‘r"a-—-\

| professors and by advanced students from advanced and daove-

Iooxng countries, which could visit reputable and solid com

a
putnng centers established in develoosng countries { if, na

" turally, they are interested in prosoting the applications-

of 3 to 6 months and with the specific purpose of developing

of computers to economic and social development )}for periods

the necessary hySrid groups.Not all the memters of-the " mo

bile " yroups have to be sxmultaneous:y in the rec;p: ng --

o ntime,
center, as they could be convea:ent!y soread’to cover s car

ful ly drawn program. '
This possibility will be taaen over again in tbe-

secohd'oart of this paper, where some suggestlons about the

| sented It is suff:cxent, now. to mentaon at Lhis stage that

-’

-

OOSStble role of the United hat.ons in this f:eld are pre-'ff,.

-~

| 401



a prope. and care.ul prevxous preparatson fer these type of

zntensuve and mtltxdxscxplxnary " hobxle " sets of courses-'ﬁ
would be much more necessary than‘in the case of the vns:t-

of one single expert.

’ ‘-..‘

. The recnpsent conputnng center will have to be - .

prepared ‘to asse.ble the :nd:spensable group, poolxng toge-

'.ther all and every one of the necessary talents expernences

. end bacxgrounds. This is not an easy task even in capntal- ;

" cities. of developxng countr:es, it is even more dcf xCu]t,

: at provnncnal cities from these countries. L

-, -

I 3.13. Another proolem area in developlng coun-=~
tries, is the difficulty to dtvers undergraduate sdvanced -
stucents .ron ‘engineering, chentstry pnyszcs mathematics,
econonxcs, soc:ology, etc., to new fneIds as in the case of
"Conputsng Scrences. )

This osroolem, or?ginated.fn the relatively rigid-
structure of curricula and in the lack of «nterdeoartamen 21
academ:c mobility, makes it d:ffxcult to convince advanced-

' 'students mhneh have taken 5, o or 7 semesters of, enﬁxneernnc.

- . - P - ——— - -

_of econonxc or of any other conventxoncl curr:cu7un, togom .-

abroad to pursue graauate studonts in COﬂDULlng Sc:ences. |
The most common pattern then, is to fnnd these --

students interested in learning sbout computers and their -

. appl:catzons to their partsCuIar field o. nnterest,_but.not

in cna glng over completely to computxng end daLG processfng

- - L . . . K . . .
» DRI -, . . o - e . :
B . S . . . ) . . .
L . N
FulToxt Proviaed by ERIC
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lf more f!exubxllty would be allowed in gettung -
credits in a multnduscnpllnary way, and xf profess:onal -'-7Q
( flexible ) careers in Computing Sc:encgs were to be esta-' .
blished in universities from deveioping;éounfries. these ==
drawbacks could be alleviated and the :ndxspensable groups.
professnoqa]‘y devoted to computxng and data processung - -:
SCtences, will be formed in a relatxvely s?ort txne.' -

1.3.1L. Parallel programs for the traxnxng of com

>

~ petent auxxlxary technical cnd adm;n;stratxve personnel - -
which up to date are extrenely scarce, forCtng senior ex- -
perts tc waste their time in the performance-of tasks usua-
lly confided to skilled-peksonnel.“ i :if .
4.3.45.The solution of many o? the prg&gdiné oroplems rg
lated to education will mage it hecesséry to change the ty-
pical working conditions in high-learning iﬂstitutions of -
de've'{oping.countrieso ) | |
It will be necéssary to modify the common pattern
. of a set of disjoint schools and departﬁents, with faculrties
integraiéd oy ooofly baid professors wéich'only spend a - -
small fractaon of time, barely enough for teachzng their --

c]asses to overpooulated ( 80 to 120 students c]assroom are

not quite an exceptlon ).




-

" : . he archaxc structure, w:thxn whsch the teachsng
of basic SUbJeCtS is not centralized but atomszed and mul-
tiplied throughc't almost every onge of d1e departmengs and

schools, must leave sts place to a more ratlonal organsza

tion, . * - . . ) .
Self-containtement and imperviousness_to commun i

cations with others, will have to be obofished Tho proli-

“ feratson of undar.;nanced dopargnenss and the useless mul-

S

txplscataon of labor and expenses wxll have to be changed-

by a fruv university reform.

LA

And computing activities, because of the interdis

cinlinarity of its very nature, will be a strong factor --

- ee -
‘e s

(if properly nanaged and d:rected } in nelplng ;Hese re--
forns to ‘come to fruction. S

“1.4. Problem areas. { Financial asozcts ).

t.4.1. The instollation and vtifization of --
computers is an actavxty that has many of the characteris-
“tics of " big scsence Kl and mony often!y found in redium -
and snall-scale scsent:fic and t:chnologscal actsvntses.

o As st is well known. it requires a relatively
high initial investment not only for the scquisition of the
equipments bot also for the costs involved En the physicai

installation and in the training of'éll»the necessary per-

sonnel. , S - e




-

On tﬁé other Hand once these first stages are sur-
passed, the exp]otatxon of the facilities and the scsentzfxc-
and techn;cal productuon derived from them, depends almost --
completely on mental power and the only limit it has is the -
‘ingenuity and the cacabilities of.the personnel around them.
1.4.2; In spite of this,'énd speaking in general,--
it could be found that goveraments from developing countries-
rarely have 3 clearly'defined‘policy to support the acquiéi--
tion of computer gear and for subsidizing the associsted costs.
The main characteristic of resources allocated to -
the acquisition, fnstallaiion. operation and up-grading of --
computer ins;alfations. are their insufficiency and their‘léck
of regularity and stadility. ) ——— e
.Theré are instances, of the most costly computer =--
systems deen supplued by goveraments, EBecause of ceavincement,
- of circumstancial relations of computer experts with govern--
mental officials or, simply becauée of reasons of prestige. -
But almost always, fuads for.operating.costs and mainterance-
éxpenses, have been deF‘harder'tBJObtain. . .
It is equa{ly hard to ge£ further funds for purchaé

ing pernpneral equipment. or routxne suppiies for the upkeep -

'|

of the computing gear. o : -
 Progress has been made in some of the ceveloping
countries in this respect and when this have been done the re

sults have been gratifying. In these cases, the collaboration

- » . :
. * -
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of local and forengn experts with governmental offncza!s. has
resulted not on;y in sensnble selections of digital electronuc
equspment but aiso in the untegratnon of re!atuvely powerful-

centers with the concomntant hlgher rate of useful. utilization

and productnon.

An added advantage of making guvernments aware and-
respectful of the potentialities of computers and their appli
catlons, and of securing their financial support for their --

purchase and installation, is their early 'nterest in taking-

. m e

advantage. of the investments they have made for the processxng

of governmenta! administrative and technical problems.

LadidR St

1.4.3. Even less clear-cut policies can be found --

shout the financial support to the three most imporiant prac-
!

tical applications of computers: sutomation, data communica--

tions and automated Information and Documentation centers.

The most frequent attitude towards automstion { and

e’ G —— . -

in this case'autonataon is taken in its widest sense, comari-

sing from admanastratxve processes autonatnon. to automatic

control of stat:c and dynchC. mechanssms from continous to-

dsscrete processes and equipments ) is the superficial reJec-

"tion based in the, valid to certann extent, fear of provoking

mass:ve underenploym.nt. . -

The manntenance of thlS re;ectuve attitute through

‘.

ac - L



long periods of time, wili.undoubtediy have dfsastrous'effects

.in_the whole of the economic and social development process, -

as the productivity of. these ccantr:es wu]l forcably be more -

'and more low and . their competlt:ve status an sndustrlal and --

- services production will cont:nously deteraorate vus 3 vis the

advanced countries. . o {';;;f’

= Up tﬁ now, lnttle has been done in the Tield of resesrch-

. O et

and study of " degrees of automation ™ commendable for develop
.ing countries. - Because of thls, it is not'surprising tec-find -

out developing countrues whach,_as an example, are heavily de-

Qu

-~

)

pendent con the explotation;of midereﬁﬂores and that orecar
ly ma?ntain~certain degree of competttiveness'through maintain
ing extremefy low levels of salaries. %ith proper guidance and
: SUfficient technical and =zientific edvice, these countries =-
could impiement adequa.e " degrees of automation " in their --
mining ectuvxtues which coulg greatly increase the groductivi-
ty and/or the absoiute volume ef proddetIOn. with corresgond
lng elevation in the ste1dards of "living. | |
There is a little doubt about the urcent necessity -
of communicating the potentual yalue of these applications to-
today3s government'decision makers, But as ﬁeterai; ar added -
difficulty is‘that automation reduifes electrification and this
ié'frequently one of the largest problems.in deyelopfng countries.

b ’




T.4k.4. The second of these probiem areas, that is, the one

related to data communlcatlon, is closely tied wnth the problems,.

posed by the state of communlcatnons networ&s wnxch have recei-

ved attention in prevnous paragraphs. .
As evident, this represents one of the crucnal contradic-- .
‘tion between the needs and the means of developnng countries. -

Whnle everythnng seems to point out the advanta es which they -
could derxve from utxlnznng central Iarge scale computnng sys-- -

tems and remotely Jlocsted terminais with adequate input-output-

“terminals ( for real-time process:ng and proper use of multipro

gramming capabilities ), the-‘ea!-possnoiiitxes o..ered by the--
exnstnng communications networns“;re relat:vely poor.,

1.4.8. A similar situation exxsts. in the large majority -
of developing countries, in the field of automation of scienti-

fic and technical dozunentation centers. -

As it is well known, in some of these countries and mainly
L d L d - - - L d s/
because of UNESCO's dervae efforts and continued assits nce, -

good Documentation and lnFormatxon Centers are functsonnns { or

have functnoned as, in very painful cases, they have been or --

destrOyed, or left exposed to processes of financial starvation).

8ut-even in those cases where these mostiy neaced centers.

L . ——

~ have survived, little has been done to convert them in advanced

centers for the utilization of computer technology in the va--

rued operat:ons which could be advantag ouslv automated.
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that computer stfentists‘énd professioﬁa?s who work in de-

"_ve!oping countries have as.much contact as possible with -

the works developed by scientists abroad. This allows them

_';not'oﬁly to endure the poverty of the?r local'scientific -
“mxlleu but also to keep abreast of ’atest developments in-
-all aspects of computing science and tecnnology.

" But generally speaking, governments are not aware of-

the benefits derived from such a fami]iafity with current-

publiéhed.material nor, consequently, they have wvell defi-

ned policies to gather, sistematize and disseminate scien-

-tiFicuand_;echnical information be it related to compiters

or related to any other field of_human xnowledge. In the -

majority of developing countries scientific and technical-

libraries, the collections of periodicals show wide gags -
that reflect the periodical absence of available funds.

- 1.4 6. Aﬁotﬁer of tre problems related with the scar-

city of adequate finan ial support is the prcblem of inter

national exchange of éxperts, professors and advanced stu-
dents to and from economically advanced éountrfes and - --
among the developing countries themselves.

Their probiem have severé! aspects and the maiﬁ'ones-
will be dealt with in the fo!l owing order:

i. Research and teaching ap:ointements.

ii. Sebbatical leaves and joint appountments.

{ii. Post-doctoral fallovshxps..

As it is well knOWn,vft is of the greatest importance



v. Support of supra-national research and developmént
‘projects which could be.;fmultaneously‘utilized td
give 1n-depth tra:n:ng in specific subjects.
| Each one of these items would Justnfy a severai'pages"
Lstudy by itself. The scope of this paper amposes limitations :'
in the number and extension forltng comments, The most import
F-ant ones are, tc the best of the knowledge ofi;he éuthor, the

following:

. Research and teaching 2ov0intments. --
Foreign sc’entists and experts from advanced>coun-
tries have played an xmportant role in the impléntation'and-
prog'°s<-of research and development groups in developing --
countries. As it‘has been pointed out before, such contribu-
tions, require Isng stay whiéh must énjby favorable conditicns.
Experie;ce has shown that short visits benefit only
mature scientists and‘thoroughly experienced experts, but =--

they usually do not result in an effective *rasnxng of new -

-

ones. - .
Unfortunately, there ars many factors which prevent

- those long stays to take place. Thé most imgortant are: the-
lack of fundc to establish attractive offers to forefgn.pro-
fessors; the Iack of encouragament and se nxoraty recognltzon
given by the universities they pertain to for these apponnt-

ments; the incredible amount of difficuities from the part -

T - 1
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of institutions from déve!oping'coun;r?és to allow foireign pro-
fessors and experts to occupy pérmanent positions; some even mg‘

re incredible restrictions in salaries, which make it very hard

‘to hire them unless they are paid by ébYOne of the international

organizations. It is not infrecuent, in additicn, to find that-

“administrators and respoasible government officials show such a

Zlack of support and such an unsympathetic behavior, that they -

discourage the enthusiastic inclimation from meny foreign comon

'

ter experts -to actively cooperate in helping the developing -

countries.

" . -

ii. Saboat:cal leaves and iolat avoointments

- -
.

Arong the possible nrograms which could e launched -
under the sponsorship of the Unitad Mations, one of the most =-

promising is to build-up and kezp a2 dynemic register of every -

-

scientistic end expert in computing sciences and technologies. -

and in their applicatfcns.to the glanning, the imgpleventation -
and the eva! uatxoq of ecencmic and social cevelozmen pro,rcms-‘

and the dates and per:ods in which tney are entitled to, or are

intending to have, sabbatical leaves.

Having a corresponding caté?ogue of needs =nd opﬁor;g

nities opened by interested institutions ..on developing coun

tries, the availatie scientists and experts could be informad -
about countries, projects and conditions amcng which they : .?ght
find it advisable to spend their sabbatical leaves,

DR



As natural, those opennngs should constntute attrac-

tnve offers if they are gonng to be compefntnve ln attracLGg-

the hxgh-!eve! scnentusts and professors. And the conditions -

whnch make an oFfer of this nature attractive nncldde not only

an adequate economxc comaensatxon, but also the ava«Iab:Izty -

of good esquigment, of a nunoer of know]edoaole, fairly advance

',;.studen s, the exsstance ‘of stable and permanent positions and-

favorable nnconvenxent, the securuty of ob*axnnng -on.ortao.e-

and adeguate living quarters for them and thexr families, etc.

etc. .
And for securing all these conditions, it is necessary-

. to overcome 211 the difficulties described in the precedinc --
Paragrapn.’
- Even more difficult to solve, are the problems scsed by

" joint appointments " under which scientists, nrofessors and/

or experts from Institutions partaining to both, advanced znd-’

developing countries, are enabled to spend a few months in - -

each otherS institutiord each year.

In addition to all the problems a2lready mentioned as
affecting computar and development experts from advanced coun-

tries, there.are those affecting their counterparts from dave-

~loping countries. | -

As it is well krnown, scientists, professors and ex--

perts working in these latter countries have to hold mere than

51



one job toiearn.a living. Tru!yifull-fime positions sre scar-
ce, and delaysféf weeks and even months»iﬁ making salary pay-
‘ments, high rates of inflation, égg}s in budgets allocated to
research and devgloément projects,salafy'freezes and the possji .
bility of !osfng.the support of all powerful cliques that some - |
times hold the decision and a&minfstratfve power,;hake‘It ve-
e ry difficult for them to have any confidence id " full-time"-
positions. | o .: ' o - | .T; . l: | - . -
This condition tend to meke it aImosé:fmpossfble for -
many of these persons to take advah:age of fellowships and --
grants to travel abroad. A situation that is further worsened
by the meagerness of locally affééézéd funds for these purpo-'
ses and even forithe.partfcipation in seminars, workshops or
meetings organized in the home countiry or abroad.. |

iii. Post-doctoral feilowshios.

Almost every one of the fimancial difficulties ces
crited in the prev?obs paragrashs, are valid for explaining-

the nampering of liberal policies concerning fellowships - - |

granted to individuals which having ocbtained master and doc- -

_tor's degrees in foreign univiersities, to work in c:veloped

-~

countri.s in advance research and Jdevelopment projects rela-

ted to applicaticns of computers to economid, social aad cul

_tural development.




ThP scarcity of funds. the fxnancxal personal problens
of the natnve experts and in many cases, the specter of the -
| brain- draun ( which to a2 large extend also has a financial ba
sis, as it is caused not only by the better economic position
offered tovscientists from devgloping coumtries, but aiso by-
the possibilities of‘hav?ng access to larger and more sophis-
“tically computing systems, to speéial{éed'ﬁew equipment and -
- to 38 richer wéalth of latest info}hation ) often tends to pro |
duce 2 pélicy of closed doors, which does not allow nor younn
people to get their graduate training abroad, nor young ex- -
.perts.ﬁhe opbortun?ty to work on‘hié owm in novel applications
of computers and gain confidence in himself.

It would be necessary, in order to promote applications.
of cémoutor sciences and techno:ocyﬁzovefoprent, to organize-
2 suitably financed program to overcome &1 of these problems.
These fundsshould be readily accessible, should cover a wide-
spectrum of potential proposals and shoul<d allow for a diver-
sity of activities from the part of individual applicants.

At the same time, if it is not to be met with ill-will
and resistance frém the part of meny of the de eloping coun--
tries, should involve 2 certain degree of éecg:fty about the;
returning of the applicant to his home cgdntry. .

ive Scnolarshios for craduate studentss

Again, almost 21l of the sreviously discussed “inan -
Q .- . . | B . . . 53
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cial probléhé, are pértiﬁent in the case of!prOQrams for gradua-
te students development through'scholarsh?ps to pursue éraduate-"

" works at home and/or at advenced countries.

One added 'probiem, nof exactly within the scope of finan--

.cial ones, is the erroneous policy pursued,in general, regarding-

the search of suitable candidates.to fitl aiﬁ_available openings

offered by foreign govérnmenps, iqternationa! bodies and local -

patroné or incinient governmehtal and private founcdetions.
This‘policy,.fhat is one of the réasoné vrhy less than LC%-

-

of the available scholarships are utilized in developing coun- -

T UTTUT3ffixing of posters, inserting small notes in the local newsza--

m
=3

pers and/or passing short radio and T.V. spots acout then,

A sensiblz policy should call for an active and ecgressive

" scouting " policy through which an active iassecticn and sud2s

vision of good and promising students would e kest at least - -

h]

along the two last years ( or the 3 to % last semestérs ] of eve

ry one of the professional careers.

The fina! aim would be to ensure that every interested and

deserving student would come out from the orofessicnal school --

' ( bechelor's degree ) knowing where he is gaing, with whem he --

will be working, which language should he master, under which =--

conditions will he be traveling and staying 2broad for a period-
C he b
of 3 to 5 years end where and how would’'be coming back if he - -

- | 54



succeeds. ' " . _ |

Without thfs ldng-range pIanning{ the'étudenfé would con-
tinué to be Frustrated fight?ng.aga?nst the thick jungle of - -
bureavcratic procedures, of last-minute Ianguage oroffxc:ency -
examinations; of app]ncatnons and granting of vnsas, pormxts, -
.paper valxdagnons, etc., arrangements, etc., etc.

Ve Suoport of sunra-national orojects

. The organization of this kind of proUefts, vhich would-
be a sort of high-level, specialized anc in-depth werkshops - -
would serve many purposes. Among others, probably the most im--
portént would be to give the opportunity of giving groqgé-of ex
perts from developing countries to concentrate efforis in the -
identification and study of common prodlems and ceﬂera’ charac-
teristics of underdevelopment and about the programs to overco-
me it. . |

. In spite of its potantial value, very little financial-
support is generally allocated from the part of the correszond-
ing governments, probably because of the lack of confidence in-
the results cominé out from efforts of joint grouos of experts-

" or technicians ccming from countries comparable in status, to -

_their own one.

This attituée and lack of interest and, as 2 result, of -

“the indispensable funds, is 2 major factor in explaining not cn
ly the relatively small progress in regnonal studies and the al

-most nihil cooperation ( at ‘the supra-national level ) for the-

0~ app!xca;xon of computer to zntograted ( recxoncl } develoghent-

ks o : -55:;
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but alep the'?act ;hat'the.be§tvaﬁd better dccumented sﬁudies
about underdevelopment and possibilitjes'ef deveIOpment in el
most all of:these areas around the world, have been written -
and published by.scieetists and experts from advanced countries.
1;#.7. Summing up).it can He.said'thaf a solid progress
of coﬁpeter applications to every aépect‘of social, economic-

*  3and cultural development deoends heavsly, in develop:ng coun-
tries, not only in the aoprop:atuon of the minimum of {inan--
cial resources xndxsaensable to Uiy, rent or lease the rzaces-
sary equipment, not only in the fundingvef the installason -
and operating costs, net only in rhe granting of enough feilow
shies and shcolarships but, to 2 Targe axtent, in the es‘*élisﬁ

- ment of con.lnued and stadle-in-the-lcng-term eccnemic and {1
nancial conditicns for ootn, the computer iastallations invol
ved and the individual scientists, exserts and technicians --
without whom those installations are zimost useless.

- 1.4.8. Some.consiéerat?en will be given to the financial
aspects of the’ acgzvztxes of manu.ecgurers in develnping coun-
tries. Wrile undoubtedl/ their usually vigorous sales activi-
ties constitute effective ways of disseminating awareness about
computers ar ' their applicationsit,it is also true that in de-
veloping cou .tries their attitude toward the development of --

computer related researzh and develogment tends to be rahter-

- . superficial.




-

. While manufacturers-become important factors in giving
the initial impulse to training and education, they also can

act as deterrements of the convenient coordination of all --

computer-oriented people and of all the computer installaticas

because of their ssles practices and the projection of their

particular interests and rivalries upon the personnel of the

different computing centers.

With very: few exceptions.-xf'is'almost impossible to -
find out programs of financial support of research and deve-
lopment centers ( even if eatirely dedicated to the field of

computer spplications ) compara&le to those supported by the

manufacturers in their home countries.

Even in tbose casss wnzre support for studies stroad -

has been given to desarving students, the main purpose has -

-

been to strenghten their sales force more than to foster the

-

advancemen: of computer applications.
In the majority of casas when computing equipment hss-

been dorated,it has been becsuse private foundations have co

fc .
veredY them their cost.

But there are reasons to believe that in the near futu
re, manufacturers will be mcre sympathetic to cooperate with
programs sponsored bf international organizations, because -
the announced " unbundiing " of their services { separation-

of monthly rentals, of charges for education and technical -
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assistence and of cost of maintenance ) wfl] increase the costs
~of installation and consequently, at Ieasﬁ in‘developing coun- -
t s, this will probably tend to reduce tﬁe elreedy meager mar
kets. Well coordinated plans invq]ving manufacturers contribu--
tions could help in a!leviatfng these costs, mainly in- the traig_'_
fng and education and in software implementation and development.
This last area is a rather important one, not only beeau~

se of the conditions described when " hard -software " problem -
‘were discussed, but also because many of the " packageg)ﬂ\and -
“ problem-oriented canned routines " ( like " payroib=*,~™ in=-
ventory control ", etc. )} are seldom usable without extensive -
adaptions, which is also one of the impor? ant da.fnc¢]:ne; that
developing countries experiment for taking proper aévantage of-
the growing number of software pacxages csvailable frcm speciall
zed eaterprises of advanced countries. |

1.5, Problem Areas. ( Asssssment and decisional )

1.5.1. The problems posed by the eva]uatioﬁ of compy
ter systems and by the decision to purchase, lease cr rent the-
mos t ddequate of these sys.ams, are rather difficult in cuevelop
ing countries.

As natural che main oroblem is the lack of truly, -

-experlenced exoerts in the varied aSpects‘w57ch have to be con-
sidered when assesing and deciding about one among - tne host of-
computer systems. These probiems{'which also exist in economica

. s
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1y advanced ¢0un£rie53 are more ckitica} in deQeloping coun
trses because in them it is almost |mpossxble to assemble --
grouos of experts in hardware, in software and in communica-
tions { if modern third generation systems are considered ).

| _l - 2. The end result of this sxtuatnon is that the --

real factors in the adoptnon of these decisions, are the sa-

» lesmen of the local agencies of the manufacturers whom ( even

- when, as it is.true in many cases, tfy their best in favor -
of the notential customer ) usuaily have also very limited -
experience and have been exposed only to biased and incomple
te Qwformation. Moreover, saiesmen are trained by their em--
pfoyers in sa?es tecnniques and never in the three o:.four -

- quasi-formal technigues which have baan slowly arising for -
“he establishment of objective and unbidsed compariscas of -
computer systems. .

To make things worse and &s can be easily constatated,
in mary of the developing countries on]y one, or very few of the
the manufacturersgoffer their products.

Information about the rest of the manufacturers, ard -
chout diTferent types of comouting- systems, is almost inexis
tent; and when known. it is restricfed to 3 handful of dis--

persed. individuals whlcn have been in foreign advanced coun=

tries, have attendad international or national meetings at -




developed countries and/or have.kept themselves aware of new
developments through systematic study of specialized periodj -
cal publications.. |
| 1.5.3. The utilizaﬁiod of foreign expérts as decision-
factors, or as complement of local groups of éxperts, has --
beeﬁ slowly increasing. Nevertheless, it hés‘bot became a --
« common practice because, as Et has repeafedély been realized,
3 fo}eign expert is logically rest}ictgd to base his anal?s#s
and adopt his decision strictly on the evaluation of the SH-|
racteristics, prices and qualities predicated on the diffe--
rent p?eces of equfpmen: and their correspending soriware, -
but being severely limited in tha possibilities of taking in
to account the characteristics and peéu!iarities o? the jobs
and applications the system is meant for, the experisnce and
background of the cersonnel it will be surrounded with end -
the real sucport and service that the user can expect to re-
ceive from the maanacturers.'
1.5.5, This is cleerly zn area in which international-
bodizs and associations can help developing countries. .
Jp to now, IFIP has olayed an important role-even if -

indirect - in this area. Its contribution has been indirect,

- e ¢ S W @B 8 e

because it bas been centered mainly in four activities: .

a. The organization of the International 1F1P

Congresses.

-b. The organization of the six-months iohg In

.

F w. 9



te}natfdna] Seminars on Automatic pata Processing.
| c. The fostering of the creation of National Com

puting and Data Processing professional societies.
d. The publication of several proceedings of spe
O-AC|al:zec international seminars and meetings, gathered around
specnrnc xmportant toplcs of the comouter and data processnng

“ sciences. . |

There: is a Iittlé doubt about the very.im ortant con--
tribution‘which any of the international bodies or organiza--
tions could play, if they organize groups of experts and tech
aniciens ( with solid " curricula witae " and with experienceé

st-icns, similar

r.

about countries, about conditions and in aopl
to those the applicant develosing coun;ry is facing ), in order
to give them proper advise and train their personnel in availa
ble techniques for the‘ansi?sés and ev;luation_of computing -
systens. -
. This last condition ( the necessity to provide advi- =

_sors, with experienceS‘gained in cquntries and conditions ==
as close as possible to those to be worked on ), becomes even
more important if anplications of computers to economic and -
soc:al developments is to be cowsxdered as, this 'is a case jn

which the evaluated computer systems should be considered - -

agaihst vastly different needs ( if development of ‘advanced -

t




Countrfes is Edmpared with ﬁhe varied gémma of problems - -
which developing countries. face ). | | |
| 1.5.5. Another way of helpiﬁg'the;e purposes, would-
be to organize an lnformation.Unft which‘could provide ade-
_quate written_inforﬁation, in ﬁhe necessary languages, for-
giviég thevloqal fespbnsible people the best‘kﬂown-to-dater

- iechniques for the adéption of these decisions.

. 1.5.6. A natural Heveloom.nL of these ideas, would -
be for such an information Unit, to extend its‘action inse
the research and investigation about the.best cf the metho-
dologies extending~ft in scope { as compared with the ei?:ﬁ
ing ocnes ) to cover " pérformance acainst needed jodbs " oy~
second versus ‘third generation systems and, in the years -t0

come, by " n-m " generatf&n system versus the " a " ( last)
generation, as it will be likely to be a great advantage fn

orices zad conditions when " dernier cri de la mode eguin

lizad.

“ment is no: ut

' 6. Problem areas. ( Instzallation and oneration ).

1.6.1. As it has been pointad out previously,-
these are tasks which, despite the more or less formalized-
approach the manufacturers haveAutilized; represent quite 5 L‘
problem in ‘many oF the deve1oo:ng countrtes.

In general tHe p'ov15101 of adeq iate environ--

menta} characteristics for computing systems turns out to -

Q . . " T ‘ . . ) - '62
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be noflan easy problem. In parthular the afr cbnditioning
sYstems design and installation is put in the hand§ of en-
terprises which at most, have experience iIn offiée buildings
and in homes air conditioning. Their usual task has always
been to install off-the-shelf smali equipments usually de-

sign on the basis of " latent heat " and not, as it should

rl

‘be in the case of computer room installationé. on the ba--
sis of " sensible heat ".
Another drawback is that the technicians utilize ~-

“tables, graphs and curves usually designed for sea-level -

-

=3

rt
-

conditions, without making the necessary corrections in

o
—h

computing of B8TU's disipated aor in the needed capacity
locally fabricsred ducts, to be compaiible witﬁ foreign --
Vmade compressors, fans, etc. |
It is not unfrequent that the end result is to have
installations not working for periods as long as 5 or & -°
months; to induce demages in some pleces of the equipment-
and to s:..read around the notion that'a computer installa--
tion is something of extreme difficulty even before it co:
]
mes to the utilization ofigomputing systems. ' N
1.6.2. Problems of similar nature are encountered -
in the area of the provisicn of electrical paower.
In many of the developing countries, the power dis-

tribution networks are outmodad and very old. In many ca--

ses these public services have been for years ( or still -

. B3
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are ) concessions held by private companies which have not -

con;udered to be in the best of their unterests to modernx ze

&

and update the installed d:s;rnbutxon networks and, at the -
same time, to make the investments necessary to keep up with
._the 1ncrease in the demand. |
In addltlon, many of these nemwmrks have been set uo-'
.= for frequenC|es different to those for whlcn the conoutxng -
_ systems have been desngned mak:no nt:mecessary for some of
the users to buy, or to buuld locally. requeﬂcy conver;ers-.
. equipped with costly voltage reculat;cm devices.

) The frequent failures in pro vx¢ung power ( 1 or 2 fal
lurc; per day would not be too wUCh aF a surprise ) and fn -
providing stable gower which dses not: eyond oll permnssib!e
limits sat up by the man uracturer;, has began to influence -
the orogramming technigues and the way operating systems of-
the third-generation systems are used. |

it is 6ot uncommon to find out ;hat,‘in several of =-
the developing countries, it is not easy to find the expertl
se Tor the praﬁer solution of these rather specializad iﬁspg
Ilation problem. | |

1.6.3. Among the installiation gmoblems, it is logsca!

to consider the phys:cal testing and tine ".mise au coint " oof

the most important '{tems of the softwame, namely, monitors, -




executive routines or operating systems, compiler translators

B

the set of the mathemetical and statistical routines, etc.,

etc. T ' -
As it is well known, this has always represented a - -

tough problem because of the very poor documentation provided
and because, in general, the system and sales personnel of --
'the manufacturers do have even less pract:ca? exper:ence in -

these items and chores, than 'the user's personnel.

And as natural, in these countries it is not possible-

to rally experienced Lecnnlcxans from some otHer insta?lat:on"“

as is the case in economically advanced countries where hun--

N L

dreds. and even thousands, of computers arc instailed.

Beca"se oF this, it is not unlikely to find many of th

computar nstalla;xons still pro ramming in asserbiing langua

ges, after many frustrating attempts Lo make compilers trans-
lators to wonk

1.6.4. User's groups are of very little assistance in-
these problems.'because they are, or ncn'existant, or very
small ga;herings'of 5 or 6 users of comparable models.

And this is another worthwhile cén:r?bution_which in-f

ternatconal bodies or oro.essxonal sccieties coul make Iin =--

these countries, fosterxng the integration 'of Computer User' s

Grouns, instead of modgl or brand users associétions ( as - -

there are many cases in which there is only one user of & cer
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tain moczl .r brand of -omputer ).

1.7. Problem areas. ( Yo-grading, betterment and chance-

over of comsuting gear ).

1;7.1, These are very tough probtlems, with many fa
" cets and about which it is quite d?fficulflto establish clegr-f
: cut; general policies. The up-grading of existing equipment - -
{ at léast from second-géneratioﬁ, transistorized'machines'on )
'Qeems to be one of the possible'apprcaches develoning céuntries
could follow. As it is natural, for econpmicé]ly advanced coun{
tries there are even adventoces in completely changihg over - -
their computinglsystems aftar.3 or 4 years of utilization: Or -
at ieast, when third-geraration " compatible " machines from fa
milies or7seriés of models are concernad, to shift to one of --
the models ofnthe upper brackets. .

Oﬁ the contrary, in developing countries this might

dvisasle trend { even if up to now it is the domi- -

e ]
(o]
t
8
(1]
V)]
3
o

nant tread because the bare reality is-that the real decisive -

factor 1w deciding a changeover from cne model to any other, or

0w

from one brand to another, is the aggressiveness and salesman--
ship of the menufacturers perscnnel ) because the amortizat.on-
period for the total investment ( purchase-or rentals, local --

~ conditioning, training of oersonnel, software and snecific pro-
. g 9 ) 3
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'grams-deelopment, etc., etc. ) is necessarily larger than in
the former countries. And this is true fn‘both,‘real financial
terms and in.” social cost Y.
" Even a suoerfxczal analysis ot the pertinent legisla--
~tion in developing countries will show that the most common -
trait iz to aséign a 10-years pgfiod of amortfzat}onito'tHTSf
equipments. _ | E | |
On.thguotheruhahd, there is a real danger for develop-
ing countries of falling back even more dramatically in ﬁeuh-
nologicel and scientific progress, as their quleenL grows =

older &nd older and; what is worse, more and more isolated te

céuse of the sharply diminishing number of machines of those-
models installed all over the world. | | :

This danger would be iess acute if the foliowing condi N
tions could be fulfilled:

1.- If developing countries keep @ substantial -

number of these " orior to the last " gener ation machines in-

operation.
2.- If effective interna isnal networks of users

of these machines could be set up, and the indispensable acti_ SN

ve interelationships and exchange among the members of such -

networks can be established and maintainad.

3,- lf enouanh ex er;xsﬁ and technical advise can
S p

be ¢iven, or deveicped Ioca]]y, to des ¢ and manufacture tho

ncressary interfaces to eventually covert single-computer ins

! ";?
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tallati§n, in well balanced, ncwerful rmulticomputer instaila-
tions, capable of serving ( if necessary ) collections of on-
line remote terminals.

1.7.2. As it is vell kaown, large-scale second-genere-
ticn computers ( 7080, 7094, 1604, 501, 601, P2DP1, ~2tc. ) can
be converted not only in " on-line terminals - serQing compu-

ters " but even, if it becomes convenient or useful, in tinme-

£

shiring syste~s. These conversions are greatly facilitated ii

small computers with interrupt facilities could ba intercon-

necved with the large scale ones, acting &s message switching

devices, and/or -if massive rancca-cccess storages ( cisxs, --

drums, etc. ) can be interfaced wizh the small or the large -

3

computers.

1.7.3. If this is done, the cost of & powerful inste--

liaticon can be <t least aa orcar of megnitude lower then iToit

1,

is decided to vo directly to one of the third-gerecation sys-
tems, mainly beciuse the computers can 5e purchased in iCh to
30% of their original cost, which Is at most, 3% to LO¥% of -
the cost of an gquivalent‘third-gaderation system. With the -
added advantages of having faster central processor units, as
they usually are fi%ed-word, built-in-parallel computers, The
cost of reprogramming and building of-the software will alsb-

be lower.



F3

.l.7.h..As a.counteraart,_the.mast likely problems the
users would probably face, is the growimg scarcity of certain
number of the components employed, and an also growing reiuc
tance from the part of the manufacturers to take over the -=-

maintenance of the ( most likely by them multi-brand ) compu

-

‘ter systams.

The first of these disadvantages is a-relatively - .-
tough one, if ft is,considered_&hag the reiatively few tfan-
sistor factories established irn develoging countries are - -
mainly producing audio components end wery few produce power

transisiaors. The scme situaticn exiscs in relation to diodes,

meny of these countries.

Nevertheless, & well thought oragram, supporied dy --

o
(8]

the gcrestice of an internaticnal body &s the United Nations-

and maintzined under their sponsorshiz and control throucnh &

—

small Executive group &ppointed ( and with their full.tacking).-. -

by the U.N., has very great possivilities of securing the mg

nufacturers sugoort in comgonents and sgarz-parts, for a 2e-

riod of 5 to 10 years.

- The second cf the disadvantaces in less sericus, 35 =

it has been proven that developing countries are serfectly -~
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Y
the prooer euucatnonal and tranning assitance

capable, if
is given, to integrate excellent and reliadie groups of -
maintenance technicians.

| 1.7.5. The cost advantages of these approa--

- " ches should be, anyway, carefully evalwated vis a vis the
possibility of a low?ing in the cost af certain parts of-

- the hardware and the certalnty of an umcrease in the totel
cost of the ooeraticn of 3 compu\xng swstem. ( as an effect
of the " unbundling " policy followed &y the menufacturers).

1.7.8. Up to now, reference has been made to
up-grad ing and betterment of existin§ installations and -
about-tgé integration of new " cheap " installations.

- ~ But as natural, there will Te ran/ cases in-
which Cnangeover to sophisticared third generation sysiems
has been already made, or would te adviszble, \

In these cases, what has keen said aoout - -
assesment and deéisions is completely walid.

1.8. Problem areas { Softwsre accuisiticn and

coasulting sarvices ).

1.8.1. These are praklems which are, again
generally speaking, beginning in deveﬂ@ping coUntries. &s-

it is natural, the sof;\are up to now provided by the many

.  facturers is not included in this category, It is nanniy-

“
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which have chosen to separate ( cost-wise ) the provision of-

" the commercially developed and marketed software, and similar

consulting services, which will be cecnsidered.

1.8.2. As it is well known, it has been predﬁcted

that the most recent trends followed by the manufacturers'- -
: |3

hardware, software, and probably training, will cause an un--

precedent flourishing in the market for sofiware, specialized

packages, custom-made programs, &nd consulting and training -

services. |
As usual, there ulll be a parallel development -

of high-quality, serious groups and, ssnultaneously. Vself-de--

clared exserts which have nor the talent nor the experience -

‘to really contribute something vorthwhile to their unfortuna-

te customers. . . _
In developing countries, both developments wille

tane place. in the midst of a fiercc struggle against local --
agenczes of scnent ifically and flnarCiaIly powerful software-
and con5u]t:ng enterprises from forelgn,advanced countries. -
These égencies cou]d have 2 substantisl success in the deve--

lopment of specialized software and of custom-made programs,-

but very little In the transclan;xng of u pa»&ages " developec

in theur home offices, as aast exparuences had shown that the

peculiarities of organnzatlons from developing coua‘rxes are-

important enough to prevent 3 successful direct trasplangxng-

.-

of these packages.



1.8;3. The final result of all these considera--
tions will be, very likely, an increase in the tocal operat
ing costs of computing equipments in developing countries.

. There is not any reason to hope that the apotegm

- valid for the acquisition of capital and durab1e consumer =

goods equipments, will not be true also in this: as it is =

- known, a large percentage of these equipments cost 10%, 15%

and even more than their original cost in the advanced .coun

-

_ tries where they are fcbricated. And there is every reason-
to believe that this will be the case with foreign software

developments and consulting services.

This will be partially balanced by the highest =

quality and more extensive experience that supposedely will

back-up those services. _

1.8.L. As it is evident, this will be a very = -
fruitful and worthwhiie field for an action F}om internatio
nal bodies, not .only helping and.aﬁsisting in the develop--
ment of high-quality local groups, but also for the integra
tion of non-profit multi-nation gfoups o? experts integra--
ted on & VOluntary basis, which could offer consulting and-

- software development services on a conditional basis: that-

ezch one of the projects'they would e serving in, should =

" simultaneously serve two purposes:a$ intensive high-level -

YA
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mission-oriented research project,and as an educational tool
for the training of carefully selected local experts.
1.8.5. Another activity in this same direction --

will be for a United Nations sponsored group to create a - -

»Software lerary in which the collectuou of programs, trans-

lators, operatung systens, etc., etc.. fron every country .-

o ——— e

( if they have been properly debugged and documented ) and -

for every brand of computer, 'for their provision to the intg

rested users a a nominal cost established to cover the ope--

rating costs of the group and the cost of a regular loose- -
leaf secondary publication in which |nforrat|on about the ac
tual content of the Library, would be disseminated.

A relatively easy way to integrate such & library
would be to ask from every member state to state to every -
one of the ranufacturers and software develcpment enterpri-
ses wishing to marnet their servnceS\qxthxn their territory
to deposit one properly documented copy of the oroducts - -
they intend to market, n_a Vat:owal Reposntory affn jatea-
to ‘the Software Library Group. |

" The commercial status of those enterornses will-

be only slzqhtl impaired, as any user obtannxng the oro- -

ducts from the Software Lnbrary will do so at his own rnsk

aand most.probably would still be interested in contracting

- the originator for its |nplenentat|on.
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As Iogical; only.réputabiévand.éiigible users would be

" allowed to draw from the lnternationa! Softwahe Library and -
even then, after giving proper assurances about the use they-
will make .of the product, malnly when copyrsgnts are attached

L to these products.

1.9. Problem areas. ( Financial and Socnal |m31|cafcons\

o i- R {'~ ;. 1. 9.1. Many of the alnancnal prob]em associated -

L -

’;}.Wlth applxcatnons of comcuter techno!ogy sciences to develop-

‘ment, have already been dealt with, or wsll be dealt w;th in-

~ the rest of this paoer.

- Nevertheless, one sag~=st:em mlﬂht be ooportune at

this stage. ' '
The sugges;xon would be for the United Nations to-

sponsor the |ntegratton of a Common Fund from which develon--

ing countries could get long-term loans for the acguisition -

of computing equipment and the insta !atlon a“-large(]) of -

comoutnng centers whose main acttvxty wou]d be con“ected with

~a?

the suppo.tsng .and data process F -tasks directly related-
with economic and SOCIa, ceve‘ocment.

The payxng back of these loans could be, up to certain

percentage of the lent quantity, through the provision of_- -

.-
——

» (1) ld est, the insta‘lation comarising air conditioniné?power

- proVision. etc., . A

R
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' experts, advssors or teachers, |n fiellds where they mlght
| have qua!ified personnel and experaem@e and rela;ed with-
:the same purposes. | e .
As an example, if a developxng coangry borrous - -
Dls. 100 000.00 from the Common Fund, it will have the --
__right to refund up to Dls. %0, 000 00"1prOVIdln0 experts.
erofessors-ahd advisors whnch the Fbmd couid ut:lnze in -

~ other Jeveloping c0untr|es.

.

| ( This was a concept which wori&ed n;ce]y at natio--
nal level. for a short perxcd as an extension of the Mo~
“bile Computing center organized by the author in Mexico ).
©1.9.2. An extensive treatment'of the social im
'~pl|cat|ons which the intensive use oF computers in &ll --
sorts of appllcat:ons, and in specnal Jor eeodcmic:and o)
cial development, will require 3 paparjlaréer than the --
present one. ' . B
Empnasns wnll be made, anyhow.. in scme of the more
.|noo rte-t-points: “ ‘
- a. Comoute.s rank among the best of the " tech
'; nology transferrlng " devnces.

b They are also one of the be>t means for - -

" coupllng " for innovation.

C. They wnll have a tremenmdious lmoact in- the -
’ravolution of the edaeat enal structume of develoging ccun

' trxes. i"ns revolutnow MH bYe more dr-amatle "and multife- ?5

ZERigjf'Lcetsc than in advanced countr.es. S -',.;}s S
L r——— » ) . v ‘ . . S 65' - . .




d. The big problem of " who will command " the-
power of the conpu;ers, will also have a rzcher and more -
varied |npact and socsal connotatlons in developsng coun--

'trxes.
e. They will cause unemploymant, but in diffe--

_rent sbcial strata than in the advancec countries.

f. They wiil have a trerendoqs ef.ecg in the re
.examlnatlon of current socio- econcmxc theorles, by the - -
:bare fact of their dissemindtion and(multlplp;atlon.

pOHce the main sbcial problem begin to be'thgigg

ganization of the leisure time of human beings, and not tie

qrgani;atfon of working time of ‘human beihgs,'current - - -
" isms u.wQuld experience also a.profumd revision. |

| g. Computing, &nd its.three main practical appli
cations: automation, information hanagemenf and retrieval,:
and data cowﬁun7cations will have intermingling effects. -
Each one of them deserve: a comp]ete s tudy hy itself.

| h. Automation in particular, poses extre*ely in

terest :ng and challenging scientific, technlcal financial
scctai, economlc. psycHologlccl behavxoral and academic -
problems to developing countries. If soc1al and economic -

deve!opm ent is our concern. this is probably one of the most

( if not the most J important aspect of the uti'ization of
"computers for these purposes. '
i. The intensive and extensive utilization of -

e
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f"the most common and favored

“aoin to an

'computers at un:versntles, hlgh learmxmg 1nst|tut|on§ and re-

.search centers, both in natural and im socnal sczencnea. is =

-already changlno the creatlve hablts of scnentasts and resear

-

ches from developlng countrles.

. Before the conpute' appearsL the monographxc, desc.xp-

55 tive and ovedsagﬁcad with " erudntsom T’type of researc“,:s -

- *

After some’ years of exposntlon mO comouter technology.

d'a SUbathtla] change takas place and ﬁne more 1nc:snve quan-

tltatlve and obJectlve tyoe or research ( and researc}es ) be

5 pear.

e X

Thi s, and similar changes in patterns of behavior in -«

~ many of the so;nal strata and groups. &re not only triggered-

but vigorously pushed forward by the mere utilization of com-=
'putung technology o h

j. And this is one examoie of how much con,utnng Sys==

- tems and their appslcatxons can contrubute to deve!opren; - -

through Lhe.r powe ul i p T in »nargunﬂ attitudes and mental

patterns among thexr users. Exoansion s tnevt,naguraany com

'piamented and the cycIe of develcomenu by human beings can be

| :conoleged thh sts natural <%ond parte daveiocment for human-



"2,0. A scheme for ?nternational action

-.2.1. Computer nnstallatlons, wken properly managed,
‘count among the most powerful " technlque transfer»ng " devi--

ces. SRS ' |
o ’echnique ", in thlS context, would be any set of'

| proceoures for the materxal transformatson of goods or for the

7scxent|f|c transformatnon of method010g:es or procedurcs.

g

1 Technical progress “..us 3 result of the transfer

‘iﬁg of techniques and consists }6 a more economic andlor a mo-
re efficient organization of pfoduction or management processes.
Whenever a co&putef’InStallation i's managed not with'

restrncted purposps ( as can be the case in advanced countries

| where therz are hundreds and even thousands of |nsta11ed comoy

I
ters ) but with a much wider variety of OOJeCtlve and ap:

_-a

ic

0O
W

M

tions and with the purpose. of maximizing its " technique trans
ferring " function, a very rapid technical progress takes pla-
' ce through the dfssemination of new techniques of management -
sclences, of operations research of multivariate statistics,~
. of automatxc COnf:BI tH;;fy, of fﬁ.ormatnor retrseVaI and many
. : B otbers whuch before the active support from thg computing cen
ter were, to‘a large extent, only.acadamné'deve!opments to be-
"f ; read about., n : S | o -

2.2, Because of this, and taking inlo accouvnt the basic

- ° . . A
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mechanlsms of deve\opment descrubed in the ntroduction; it

'is only logical that any program of |nternatuona1 or regio-

nal scope,shou\d be oriented to the fundamental ob;ectxves

of maxtmuznng the rate of * COUgllng " and of innovation at

"_ the functuonal \evel, nd of maxumlznng the transferr\ng of

4_techn|ques. at tne operatlonal level. “.;hh

2.3. When the partucular fueld of tne applications -

of computers to economic and social development 1s envisaged,

'*_the fulifilment of these objectlves meets with several major
{.dxffncultues the nm,recuse conceot of t development f. the
diversity in the stages of plannsng for development and the
variety emong the obJectives set fortn for the formulatuon
of the correSpond:ng plans. | .

As natural. a prograrme tO foster the applications =
of computers and data- oroceSS|ng machinery to economic and-
‘socnal development has to have two main aspects: one of & -

"general nature. valxd for every country and for any stagée -
" of planning for development and ‘the other. of a more regio-
nal and even natlonal nature, through which a decnsive accg
;A]eratton of the whole of the process could be achneved
) !n'this way, the first aspect would be devoted to.=-
dlssemxnate and snplenent general knowledge about use.u\ .-

4

‘and‘de 'roble computer technaques ( as statléél data- reduc-

-



N

' tion. pppu}étion. files_hand!ing.'informétion-retrieJal - -

ff.Amethods. natural resources perpetual inventories, etc., ) -

'fﬂ_and'the methodologies indispensable for computer selection,

B snstal]atlon. adaptuon. up- gradlng and operatuon.

The second aspect would be more " mlSSlon orlen;ed "

"1fas it be largely ‘governed by the regnona! and/or natlonal -

S~ I

"'experuences bearnng on these watters. '

. '
‘set of condltlons. relating to the partlcular obJectlves -

set forth by the economlc and social piannnng effort (if -

in existance ). by the financial situation, by the particy

lar " state of the art " in computer utilization and by the

,types of available educatlonal unst:;utlons and personn~ .

2.k, This c!ear!y indicates that the Unnted Naticns-

-are probably tbe only ingernathna! ocdy_tha; couid. launch-

such a programme. And even for the U. N., it will recuire -
the pooling tOQethér of the resources of all &f its bren- -

ches ( UNESCO, which already has made very important contri

butlons in these field, FAQ, whlch has made sevzral successful

attempt< to utilize computers in national and regional deve

- lopment programmes; WHO, ILO, regional Econcmic Commissions,

etc.) and of many international organizations which have not

only made contrlbutlons but also have accurulated |nvaluab!e

.-
o

-

J{.70f“




e s e v — = =

Fert among these nnternatnonal organ|zat|ons is -

'IFIP whose |nternat|onal congresses every 3 years have -

. provided ocassions for numerous'" c0up1|ngs". and whose -

1!nternat|ona| Semlnars are. up to now, the only activity-
;of educatlonal nature wnth a wlde scope ln attendance and

“in curricula..

..

. Also of substantual nmportance. are IFAC. lAG. - -

( whnch is an IFIP afflllated organization ), 1StS ( for-

~ merly FID ), IFORS, the U.N. Computing Research Centre in

.Bratisla&a ( Checoslovaquia ) ana ICC ( which up to now -

" has suffered from the lack of a sensible and clearly deﬁi.

ned program which could appeal to existing and potential-

members, and has been largely sub}ect to the " persona7<-r

styles and wishes " of the succesive directors and as a -

result, has been languishing down withcut been able to --

make the important contribution which its structure and -

‘objectives theorically called for ).

‘+.5. Wishing to make a constructive contribution,-

and at the risk of covering only.in a partia} way all of-

~the possuble ways and means through which the Unuted Na-
tians { and all the assocnated bodies they can rally-on-

:f for'these purposes), could make a cecxsqye cohtr|butsqn

.
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to the utnluzatnon of computers and data processnng machinery
for development. the followlng scheme is. submltted

2 6. Orqanlzatlon

2.6.1. A network of Reqionaf COmputek and Informa- .

tlon Scnences lnstntutes appear to be an nndlspensable vehicle.

_ These lnstntutes or Centers would be organnzed tak-
"ﬂﬁinng |nto account the best of, the exper:ences dernved from the

.reglonal Economic Commissions and of UNESCO's regioral groups
for Scientific Assitance, but with the natural specific cha--
.Hracteristics asked for by the special nature of computer scien
| ce and*technology. of computer educatxon and applncatnons and,
in specnel for an effective and rapid fosterlng and support-
of their applucatlons to econcmic and socnal developments.

At the same time, extreme care should be exercised to-
avoid the danger of creating a too bulky. rigid and complex -
administrative and operationa{ structure, as}computing sys=- -
tems activities are characterized by the very large necessary
initial investments ( in electronic equipment, in programming
tasks; or in both ).»And a profitable operation requires of -
- an agile, responsive and administ}atively sinple'organization.

- led by execdtives eapaﬁle of developing and exercising a_Wjde
and daiing'initiative and staffed with personnel with rich -- f
' exPen{ence and baékgrounds,'multidiseipfihany“in.their way of.

g2



| thunklng and fully capable of promotlng and sellung the pur-“

poses and services of these lﬂStlLUteS.
Because of this, It'IS strongly recommended to concelj

- ve and organize the structure charged with the implementation

of these purposes ( whichever |t would be ) based in a strict

: cost- effectuvenes criterium and wuth clearly deflned deadlu-

nes for ‘reaching substantnal)y self supported economic status.

Whichever this structure. centralized, reglonal or --

country wise oriented, the corrésponding operational units -
~should receive only, from the United Nations or from any - -

. complex of contrfbuting bodies, two kinds of financial sup-

ports: " seed money " to get established properly and that -
will be only granted once; and " triggering or promotion-orien

ted money " destined to support the initial chores of major-

. projects programmed with the developing countries involved.-

. These last funds could be allocated along 1 to 3 years, by -

example. . ST . . -

-

If the chosen st¥ucture happen to be the pioposed one,
the instltutes should have the followung munlmum requirements:

i. To be capable of initiate and |mplement the pro

posed and approved program. '7;' | e

s S m——. o

ii. To be able to contrubute either partually or -

in full, to the payment oF forexgn scuentasts and cxpert sa-

e . f
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‘ tles.

. them ).

.

""t To be able, technaca11y and flnanC|ally, to -
come to the rescue ‘of any worthwhlle computang center. con=

'trxbutxng to deve!opments, treatened by funanC|a1 dlfflcul-

These lnstitutes'( or Centers ) wou‘d NoT be grati--

- tuously equxpped wnth comouter nor data processnng gear, -

' fexcept in cases when located ,in countraes where no access-

to adequate facilities could be secured Whenever |t proves

' necessary for them to have a computung system, a feas;ble

."-‘ plan for its flnancement should be worked out.,

2.6.2. The major reseonsab|11t|es of these |ns-'

"tltutes wou1d be-

e to formu1ate the censsuses of nnstallatuons.

" of needs and of available personnel in ‘every one of the - -

countries within their scope. ( It'wou1d not be advisable -

then, to assign a large number of countries to each one of

ii. To take over the dussemlnatton of lnforra-

“tion and the coordlnatson of re1at|ons anong the dlfFerent

countries, and the pronotuon and en1argement of existing =

and future actnvutues of |nternat|ona1 bodses w1th interes

ted partaes within the countrtes they enconpass.

e i". To organlze the lmplementatlon of those of

- these actuvutles that have proven to be worthwhlle ( e. g tn-_

. -':.



IFIP's Internatnona] Semnnars )"lth.n the-r assngned reglons

and in the appropzate languages and wnth the necessary facili

. ties for the attendants to derlve full benefnts from such ac-

_thltIeS. ;"

|v. To take over the development. translatuon and -

.'*}edutlng |n the apprOp;ate languages of

‘ses. ' |
o 2 - Multl-lnngual glossarles and d:ctlonarnes.

3 - Selected books. brochures, etc.

Al‘ of these materials should be prepared fo* both.
adult educatxon and pre- unnversuty student: ( 12 to 18 years
old ). The ancoTe derxved from these courses: through copy-.-
rights could contribute to the financement oF the network of
Inatltutea. | |

_V. To organize the long-term visits, poat-doctoral
'assignnents'and sabbatical leaves of.graduate.students and -

experts and ‘groups of experts and to, ta&e full resoonsnbnlx-

: "'ty for the assistance to the reClplent centers in the neces-'

- sary prevsous stages of " gettlng prepared " to recenve these

 visits s,
vie To organuze the flow of graduate and post-gra-
duate students, to advanced countrses which will -take adVan-

.

- tage of the avallable fellowshlps. To actsvely promote the -

e oo . -~ .
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'°“grantsng and the creation of more. fellamushnps.‘nncludlng those

among developlng c0untr|es.

Vit To organize, in collabona&son Wth exustnng sui-

table gr0ups wuthxn thelr respectnve tfqgnons. of " work hops ",

m mlssuon orlented " symposua. E subjemnt |n~depth " colloquua- o

'fand ipterd scuplnnary meetungs.

viii. To work with governmentaﬂ educatlonal authorities

- from all the countrles wuthln their sca;pe. in order to esta- -
‘bllsh the most." unlversal v profess:omml career possible or,-

at least a flexable " Development Engmneerlng " degree. wnth-

fullest faternational exchangeshlp possiible. -

- ( Master in'Sciences and Doctorall Degrees could later -
on be added in Qhe most adequate of the:couhtries from their -
résgective regidns ). ' . :

NOT : Apoendax 1 nncludes an experimentam] curriculum which the

Latin Anerlcan lnsgatute for unformatnam and Computing Sc:ew--

ces has been develoounq in collaboratuam educatlonal institu=--

"@'tlons from Mexlco.

ix. To recommend to ;he Govenmnng Council of the net

‘ f_fworks which of the |nst|tutoons from ﬂh@nr respectlve regions

'ishould recelve computnng equnpment. under what condltuons. and

WIth what extent of technical and scnemtlf;c assntance.

( Cf. Governlng_C0uncul )



_’u.X.Jlo recommend to the'Governlng Counclloof.tnel
._networks which |nst|tut|ons WIthln thelr respectnve re- = did
':*l-glons should receive research and development equxpment --
and teaching ands, for the tralnung of designers of dlgltal_
-'1;electron|c devuces ( in special, |nterfaces and perlpheral'
“equtpment ) and of hlﬂh Tevel maantenance experts ( conver._'d.
.““#;Jsant wnth components memornes, |nter faces and enV|romen-"
' iftal equnpments for computer |nstallatlons ) |
| | x1. To organize " comnunutues of universities "-
pw1th|n their reglons, Wthh could under take systematic ex-
?'changes ér lnformatlon and |ceas; and set- up " massuon- -
oriented " " study and research grouos for concrete tasks --
;:'?TT within the general fields of: | |
| .- Study of the factors, mechanisms- methodolo
| :gles and management of development and its plannung.
2. Study of the phenomena and factors ( techno
;loglcal economlc, socnal psvchologlcal, polltlcal and cul
_tural ) whlch characteruze dlfferent ldentsflable levels -
oF underdevelopmen " o |
| - 3.- The set-up of the conceotual and operatlonal
. basis for the new strategy ( computer 0<|ented and support
| ed ) of plannung and its |mplementat|on, for development,_ y

l'as well as for |ts management and perloduc evaluatuon. |

e e e s ¢ et S s e




xii The creatlon of " mobnle class rooms and/or
computsng centers'" and of " mootle |nter|scnplsnary - -

'groups of exoerts ¢ xncludnng forengm experts ) which -

. could conduct " research and study wnth hand 's- on experien

" ce ™ intensive { " immersion " type ). comrses about the -

"‘ _.'4: -l .

i'appllcatnons of computers to the most gemeral problems of

plannlng for deve!opment ( pdpulatnon, flles. natural re-

~ sources perpetual |nventor|es. model bunldnng. urban de-- '

velopment. preventnve medncnne plannnng. etc. )

xiii. To work with governmental authorities within

: their-respectiva regions, to establish the nécessary stan

"dards for equupnents._for conputer refated consuwer goods,

(cards. tapes, d'sks, etc.,) labor tas&s, etc., in accor--f

vdance with the grownng snternatlonal hasts of standards -

V,' adooted wuthln the computing and data-processnng fneld

- xiv. To organize and mauntasn an cducatnonal - -

Unit in which comprehensw° courses would be taught on --

.;'Systems Desngn and Analysis, Bultd:ng of Comouter-models-'

»'ff_:l"for Develooment. advanced Progranmlng technnques, Desnow-'

and Programnlng of Operatuve System and: Computer Transla-

tors, Mult:varuate Statsstncal computer—oruented techn--

: ques. Data and Language strurtures. Desngn of Information

!'du Proce55|ng Systens. Socnopsycholo,y of ﬂevelopment. Auto-

,~~f-mat|on and suxtable concentratnon courses on re!ateo to;uus.




xv. To organiie.and ooefate; as:oart of'the Educa-
‘tional Unst, an Automated Documentataon Center specual:zed in f
aEconomlc and Social’ Develooment, Plannlng For Development, -
j{dMethodolognes for the |mplenentat|on and hanagement of sur;-
.veys, programs and studleslfor deyeloPment-and lnformatson -
"[ and Comouter Sczences. | e | N h . ._ |
| | xvu. To help in the defsnltron and the organlzatlon'_
"of supra- nataonal ( and the correspondnng natlonal ) data- -

" banks on the bio-sphere comprehend.ng, among others, files -

."fon data on outer-space, geographncal ( reismic, orographic,-
'“-a‘natural resources, etc., ), we:ther prediction, oceanograohic,
~climatic, population ( dyna..t;“and mobility ), capital goods
‘ _.producing machinecy'( machfneftools, etc.._);'animal Species_
“mobility, etc., etc. | | . -
.. NOTE: This network of Automated Documentatlon Centers wlll -
. distribute among themselves the necessaru tasks for the = =-
gatherang, xncexnng,»abstractlng, etc., o. the necessary 1i-

V-“,tera.ure, and w'll regularly exchange thexr wealth of infor-

’1}°Lmat|on in 5untaole forn ( punched paper tase. nagnetec tape-
_.'_,;"_ or any other advnsable medlum ). In this eay, a substantnal-

- _ wea!th of 'nformatson can be gathered in a relatlvely short-

. - . .
- ~.

o time. A secondary publncatlon about the lnventoraes o. nnfor
e matnon 4eot, will also be a cooperative effort.

2 7. It is strongly recon mended to organnze these Re-'_”-d

glonal Instntutes as non proflt orgamzataons but in such a- 89

way.'hat they could beccme self suooor*unc to a large extent,

-



"f'iﬁidf after periods not exceeding:gi.i ;gvﬁ'zggiggu
| As an example of a possible arrangemeht, the necessary:
ilnntlal budgets(" seed " and " triggering funds ") could be- ‘_N
) 'Tf;underwrltten in adequate percentages from a specnally |ntegra ig
."'k:'-ted common fund, ( to which the U.N.. Spec:al Fund, the World - f,“

C ;i'Bank, the rest of international and/or reglonal banks devoted -

to flnancement of development programs and the comouter manu=
.:“'_facturers could contribute ) and by contrlbutlons from the ==
governments of the respective reglons ,‘ o NN
lf a three years period to attaln a self supportung |
status is |n pruncuole consxdered an arranqement such as the
) ‘follow:hg could,be established: |
U, N..PrOMOted | Governmental - Own
| Special fund _‘contributions - resources
C ist year o 0% RN 1 2R g
0 and year '.59%: Ty 0%
ORI 1 year""" iy s 20 .' .
SR ';i 'hth year r :;_f 'ddif'gelﬁ '"'l.60%' 'd"ﬂ | _.AO%"
Ki}idhfid;lh"SFh year | " *F.R'i?‘fj . . 240% | t_. _ 60% |

‘ Extreme care should be exercnsed in-the apponntment of

‘”.j'the Dnrectors of these Regicnal lnstntutes as they should not

-

"hfuonly be know!edgeable sbout comput.ng sciences and technlques

;:,but also they nust have substantlal adﬂunnstratlve experuence.” )
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v}‘red in economxc and socnai deve]oorent related tasks.

. )

;2'8‘-" The own resoureesﬁ from which the'proposed

- self—suppofting percentages of the operating (Vand steadi=

.Iy lncreasnng ) budgets could be derived from:

. Sales of publncatnons ( censsuses of lﬂ:ta
Hations, mulfilingual glossarnes. etc., ) from record -
video tape, radxo T.V. and mail courses ) o
| ii. Partlcupatnon in the copyrlghts of publx-
cations, books translated etc
| iii. Registration fees to wor&shops. symoosna,
colloqdia. meetings, courses, etc. |
| iv. Henoraries oerlved from consulting and --

technical advnsnng given. by their’ permanent ‘and "Moonle"

.staff, to governmenta! and private enterprises from coun

mated Documentation centers.

" tries within their respective regions.’.

v. Income derived from the operation of.thes - N

_Educational units.

vn. Sales of services (macrophouocoones copies,

&

.transla*lons, bnbllographnes, etc., ) gnven by the:r Auto
vii. Eventualty. from comohting services rende-

2 9 Dlrectnon and Manacement

The Scnentsflc and Technncal dlrectlves for the

networks of lnstltutes, cou!d be conducted by Reglonal - -

S PR A L b . T . noo. oo . .
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Consultiﬁg and.Advisary Councils each one iﬁteératedlby a
group of 5 to 10 distinguished experts in-deve10pment, in
planning and in cbmputer sciences nominaﬁed by UNESFO FAO,
WHO and ILO, the U.N. Computing Research Center and other
U.N. agencies,_plys,the Directors of the Reglonal Ecqnomlc'
lnstitutes, by 2 to 3 rebresénta;ives of the governments-
included iﬁ'each of the respective regions ( whom could -
rotate .in rlgorous alphabetic order ) and by representati
ves of  IFIP and IStS ( perhaps of some other lnternatlonal
organizations ) These Regional Councils wnll appoint, - -
“among their members, two members of the Intefnatiohal Cen-
sulting Council. = *n
The finapciai and administrative control of the pro
posed networXks Eould be the responsibility of a Board of -
. Directors or Governing Council, integrated by members with
“wcie and voice rights" (officials appointed by the U.N. -
by the contributing international banks and oy the govern-
ments of develoﬁing countries, active]j’pérticipating com=
. puter manufacturers etc.). |
- Each one of these two lnternatlonal Governing bodies

would elect among their members, a Permanent Secretariat -
which would act as an Integrated body when conducting their

respective,busineés between the~(sixmonths apart) General Assém
blies. One of the two annual General AssemBlies‘wIll?be a-

e e




" works of Regional Institutes.

o stay goes from 9 to: 12 months."

,Jonnt General Assembly. attended by both Governlng Councrls.

2.10. A sample of the decusnons and programmes which

could be the respons:bzlxty of these Gowern:ng councnls - -

(.offered only as an alustratlon and not with a llmltattve-; 

'.or exhaustive criterium ) would be:

i. The coordination of the activities of the net

1i. The fornmulation of cataloguwes of experts, - -

. professors and high-level technicians comtemolatjng sabbat]

cal leaves, comoaraﬁively long vacation periods, leaves of-

absence, etc., and their matching with the catalogues of --

needs contributed by the Regional Institwtes. .

This Qlan’of distribution of experts, professors and

high-level technicians has been developed in great detail,-

for Latin American countries, by the Latim American Institute

for Information and Computer Sciences (ILACIC ), but it - -

will gladly-pass it under the contrc! of.any U. N. sponsored

- body for world-wide application if it is considered as a --

worthwhile project.

in generai'terms, this plan offers these foreign ex-
perts a salary of Dls. 400.00 to.Dls. 600. 00 per month, for
persons wishing to devote & to 9 months of their sabbéticaf—
leave in the’ recuplent center of the deve]oolng country; - -
Dls. 600.00 to- Dls. -800.00 per month if the duratlon of the

"
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ln both cases, furnnshed adequate lodgnng is covered

also by the recnpnent center and, when necessary. the visit

ing expert is furnished w:th a vehlcle for h|s daily trans-
portation. o

The necessary funds can be covered, in different pro
portions;‘by interested_infernational bodies, by local go-
vernments and directly by the recipient center. In principle
it has been thought as feasible to ask the developing counrry

government to cover 60% of the expenses involved leaving, -:

25% and the cost of the lodging to the recipient center and

15% and the travel cost to the international supporting agen

cy. .
Following, the indispensable rules about the indispen-

sable program to " get prepared ﬂ‘for thesé visits, it has -
been envisaged that only those visits which could be prepa-
red 9 to 12 months before the expert's physical arrival to-
the developnng country, wnll be Sponsored and processed by-
the inter national agency.

During the period of preparation. a carefully‘drawn-

" job description "'and a corresponding time-table of rela-

ted operations has to be worked out between. the exoert and-

the recuplent center. An ear]y deFunltxon of students,,tech

‘nicians, equxpment books and Journals. etc., needed to ful_

" fi11 the envisaged Leachang and/or research_and develogment



" research-teaching " groups of experts to undertake well -

prog}am‘ﬁgg,to'be drawn by both parties."ii

The infernationél sponéorfng body‘feseryés.to itself
thé right to Superviée the preparatory stages.,fof bdth par
ties and to calf of f the.arrangemenf if fhey db not progress
or do not ensure a successful’development of the envisaged-
progranm, ‘ . S ' S

iii. Integration of " mobile “ multidiéciplinéry -

defined development oriented projects of regional interest. S

iv. Development of a program to enlist universities -
and high-learning institutes from economically advanced --
countries, in a cooperative project according to which they.

would allocate 5 to 10% of their teachiné and research per

- .sonnel from Computing Centers, Departments of Information-

 of developing countries.

and Computing Sciencies, of Operations Rasearch and Manags

ment Sciences, of Digital Electronics and Computer Design,

of Mathematica1 Economics, of Regidna{ Development, Beha-. -
vorial Sciencies and other related'depar;mehéé, t? be put

at the disposal of developing countries ( through the Re-

_gional Institutes ), for the helping to establish.;he - -

appropiate definition and implementation of their computer

oriented development programs and to Increase the much --

‘needed academic mobility and the intelectual pemeeability



Development of a program to convince computer
and perpheral equlpment manufacturers to allocate a min aum
of 20 to 30% of the used systems and machines of the " _pre-
vious to the last f generatuon, which are completely or - -

‘nearly completely amortlzed ( ‘and which are usually destoy-
"ed ), for their installation in deservlng.lnstltatlons from
.developing countries ( as per the recommendatlon submi t ted-
to the Governing councils by the Reglqnal ldstltutlons ).
vi. Development of-a program to convince educatin
" nal, research orlented. and non-p(oflt organizations from -
economically advanced countries to donate, or lend or-lease
.their discarded computing systems; research and developmen:
aqulpments for dlgltal electronics, advanced electronic - -
equipment, teaching aids, etc., to be also installed at de-
.serving institutions from developing countries as previous-
ly approved by the Governmental Councils, acting on the re-
commendations orooosed by the Regional Institutes. | .
- | These two last programs have been envisaged by the -
lLAClC. as the two oarts of an Electronuc"lom Thumb Project"
in which the two seven-leagues boots will be: hardware and

experts. A - g L - R

Ca e s Yo —— o

vii. Assisting the Regional Institutes in raising the

interest and rallying the governmental forces from developing

$




" countries, for giving proper and strong enough support to

the acquisition and instal]atibn of computing gear-and the
associated operatlno costs. Reglonal Institutes wnll pro-

vide, dlrectly or through LhElr forexgn experLs, the neces

sary advise and expertise for the proper selectxon. inst

- 1lation and operation of the necessary machinery.

viii. To administer, enlarge and allocate fhe fi--
nancial resources pooled together in the special fund - -
which the initial financement of the Regional !nsﬁitﬁtes-
vwill be made, |

i%., Pianning the creation and development of‘- -
"technoioéy poles " within deveioping countries which could
act as triggering factors " economic development poles ".

X. To elaborate a olan to faicilitate the custon

free and tax-free exportation and importation of program-

" mable desk caculatros,- electronlcal digital comouters,pro

grams and programming system; in cards, tapes or disks, =
peripheral equipments and components. whenever they are -
meant for aoplications of computers to development.

Up to now, there &re many countries which have an

|ncred|ble amount of "red-;aoe" and custom taxes on all-

~ these products and which not havnng‘adhered to the Flo- .

rence convention give them 2.ccnventional treatment when

‘importea.
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2.1. A detalled organization chart and a pro;ect
- of the necessary budqet could be submitted for conside
ration in case lt is considered a useful contribution,

The budget has been worked for a sanpﬂe Regional Insti

- tute and separately for the Permanent Jolnt Secretargat

and the two Governzng Councils. - P

kid A - -
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APPENDIX 1

Prqiect of Currncu!um .or Professxonal Career

.leadlng to the dﬁqree of " Deve!oprent Planning

Engineer " e
i Engineer I México. 1968 ),

1.- The proposed Curriculum has been devised keeping in mind

the author's experiences about the needs of developin coun-
) exp : g

tries in the fields of planning for development and in the -
utilization of electronic computers and of mathematical mo--
dels and techniques for the acee1eration of the soeia} and -

v e

economic development. - . e

T 2.- The‘currfculum is organized in L years { or 8 six month-

terms ) and would lead to an Engineering degree in Develop--

ment, at the professional level { equivalent to a Bahcelor's

_ degree in the United States educational system ).

3.- Later on, curricula leading to Master in Sciences and --

Doctoral degrees will be develdoed and implemented.

| k.- The uetaxled outlines of the proposed coursas have been-
| worked out in Spanish. The & ( or 8 ) courses in Mathematics
and Computing Sciences, have been devised with the strong -

believe that all of the classical material comprehending Dif

ferentiel and Integral Calculus, Higher»énd Modearn Algebré,

leferentaal Equations, Mocel building, Finite Mathematics,

etc.. can be taught ( wntn great adVantabes ) snmultaneously

_- .mgf



s S —— -

wnth the teachxng of symbol mannpulatnon and nnformatson - -
. structures handling, algorithmic models and the design and -
building of programs, high level assemblxng languages, L. P. |
and matrlx manipulation codes, comp:lers and operating sys-

~ tems. | |

5.- A final dissertation will be requfred pr}gr to the‘grant
|ng of the professional degree. |

6.~ The approval to start this profe5510na1 career ( from --
the Mexican educstxonal authorities ) is expected before O¢c

tober 1989 as pléns have been drawn to start it in the Fall of
1969. | |



CAREER FOR DEVELOPMENT PLANNING ENGINEERING

| | | Hs / wk .
- Eirst Year ‘_ e - ~ifheoret.‘Lab/Comtg. Ctr.
Mathematics and Cbmputing Sciences‘ ' .5 :.;_ 3 |
Physics 1 . - | “fﬂ;ﬁ 3? . . |
_ Governmental Organnzatnon and Control ) ' :
* Systems | > 3 ;
General Theory of E¢0109y ;i3:i é
Political Economy f3. ) f
Regional Socnology 1.3 "i
Introduction to Law and Leglslat:on 2 il
Natursl Resources . 3 .
! ; ‘ o 25 3
Second Year |
~Mathematics and Computing Sciences 11 5 3
: Physics 11 | : '3 o
Statfstical Methods 1 | ' o :‘ 3 2
Governmental Organization and Control | .
Systews 11 3
Human Ecology‘ . _" ) S “‘3.
Sociology - o . 3

ER&C
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General Theory of Planning | . ‘. 3

Third Year

Mathematics and Conputlng Scnences ill .5

-

Statastlcs 11 K L . _'_-‘  ;3.f'.
Des:gn of Organxzatxon and Control Systems 3
Urban and Regional Plann;ng e -  ”3'?
‘lnfraestructure Public Works”. _f2
Public Services 1 . -3

Workshop on Economic and Social Planning -

19

Fourth Year

Mathehatics'and Computing Sciences IV~ 5.

- Probability and Multivariate Statistics 3
Design of Organization and Contfﬁl Sys-
tems |1 | | 2
integral Planning ' | : .v " ; _  3;
Public Services !l - - 2]

.Public Finances

Aoplled Cibernetics and General Systems
Theory -

WOrkshc§ on Economic and Social Planning 2

19
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