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ADAPTING OF COMPUTERS
AND THE COM:JTER scrmice™

Leon Lukaszewicz, Warsaw, Poland

Summary

Adapting of computers in less developed countries will
soon lead to more advanced applications, necesaitaeting the
developmént of computer application séiencs in these coun-—
tries. Twe examplss'motiVating this nsed are given. The pre-
senf intergational cooperation in computer science 1is brief-

1y presented, and the way of its futurs extension, suppcrted

by UNO, is proposed.
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Introduction

A transfer of modern, industriel technology to less -‘ad-
vanced countries can be often limited to a.transfer of licen-
ces, thus to a delivery of deéices with instructions fo;_fheir
use. In such a case the.role of a country purchesihg a licence
may-be passive in ths gense that no’creative scieotifio or |
technical effort wonld be needed.

Compt¥er manufacturing dy licence may be an example of
sﬁoh & technology. However, in thse case of computer applica-
tions, apart of initial and pramitive ones, the matter chan-
ges essentielly, and an adapting of even generalily knowi
methods to local conditions almost alﬁays requires a certain
‘creative effort. This is very important in view of the well
known fact that the cost of developing an applioation sjstem
often eiceeda the cost of the computer itself. In conssguence,
the adapting of oompufer technology would require an asctive
cooperation of esach country and an employment of its most
qualified specialists and scientists. i

~ Therefors, as %he'éroposed activity of UNO considers
- future advantages of now less developed couotries, the accept-
: edlprogram of oomputer tecihnoliogy fransfer should procede

along with a develd%ment of computer application science in

thege couniries.

.'2. omputer agplication today _and tomorrow

The tuture application of computers would lead to g:eat

vnanges in our life, often oalled the computer revolution.
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At present, in morp advanced countries,.the use_ofﬁeom—
puters often happens to be an indispensable componant of many
scieﬁtiric, industrial or economic organithions. In the'rpf
ture, hempute*s will be used directly by an increasing num-‘
bervof pesople. It is presumed, for emample, that the ma;or—
ity of priVate flats will be eguiped wit ¥erminals connect=-
ed with a proper computer network rendering subscribed serv-
ices, similar to the present telephone arrangement. These
terminals will be provided with IV screeas ané other de-
vices enablirg man -~ computer and vice versa communicationi/.

Maeny examples of computer segvices, using such systems,
may be given. One of the mast important servioes will be rTen-
dered within the field of education. 'I‘he gystem of teaching
can consist in transfering by a computer of materials needed
for leerning, and next in questioning the pup;l so as to check
the knowledge he has‘gained. The computer corrects wrong
enswers and repeats the material the pupil is net sufficient-
1y ramiliar with. So the method consists in a constant com-
ruter - pupil dialogue making the process of teachlng very
efficient, and every pupil can be tought lncivxdually by a
camputer at his own home terminal. Advanced experiments in
th.s field are being made, and there is no doubt that com-
bfputer aided education will be wide-spread in the future.

With such a system the future generations will deal with com-

‘/In the 30-called time sharing system services will be ren-
jdered to every user separately, as 1f he had a computer ot
his own, although one computer serves many users simult}ne-

' _Ouﬂly.
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puters since their childhoced.

The time of computer revolution may be estimated not
always alike. Nevertheless, this problem should be kept in
mind while planning any far-reaching international coopera-

tion programlle

3. Computer avrlication to m -ement problems

Nowadays most of computer applications;concern manage-
m3nt probiems, also called "administrative data processing”,
"business application® and SO Cn.

Initial applications in lLess dsveloped countries gener-
elly csncorn only simple local‘problems of separate enter-
prises like pay-rolls or statistios and'ths adapfed solu-
tions can be rathsr truly copied after the patterns takan
from more developed countries.

However, rq;thsr considerations usually lead to the con-
viction that computers couid be still more usefunl after‘an
appropriate change of an organization of a given enterprxse.
Such &n extsnded applica%ion of camputers to management prob-
lsms requirss mpst orten a separate study and a solution ad-
justed to_ths jocal economic ccnditions. T

A still more advanced application wiil influence more
extended organlzational groups. In masy countries, in parti-
cular 1n socialistic ones, these groups may consist of a
.slgni*icsnt part of the - whole economy of tne country. It
vis obvious that ‘auch countrises must carry out such’ investi-.
gations within their own scope, using ‘own specialists snd
| own staff Qf;scienslsts,
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Loocking for tﬁé best methcds of manegement with the use
of computers is first of .all the management problcz. Thesre-
fore, adapting of computers requires the development 6f'not
only stiictly_computer sclence but elso or‘those fields of
science for which the computer application is of an essen-
tial science but also of those fields of science for which

the computer application is of an essential signjificancs.

- 4, Future needs of locel computer languages

The easiness of the computexr use greatly deperds on
their software, aﬁd in particular on the advancement «f len-
guages in which progrems and data are written.

Let us restrict the discussicn to the programmirng lan=-
guages. A big part of nowadays programs is writtexr in higher
level procedurel languages like FORTRAN, ALGOL or COBOL. They
‘are based on the accepted mathematical motation and elements
of the English language, but the syntax is gtill primitive
and the number of used words - small. & non-English speaking
specialist can learn such languages relatively quick end sodn
get accugtcmed to the program in which the key-words are
written in Engliéh, hnd other in a different language. These
languages contributed very much to computer propagation among
'tariods ﬁinds of specialists permitting Them to write their
- own programs by themselves. NeVertheless, programning in
fhese languages sfill requires a great deal of skill.

'__A future propegation of computers among the users with
much smaller qualifications demards t;e.progrémﬁiﬁé_igngua-

_ ges to be much more similar to the natural ones. in example

__— ;n 5
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of such a need may be compuver sided teaching, ﬁh;ch vias al-
roedy ¢iscuasoed. mTherefore, adapting of future corzuler lan=-
cuages should take Ined eccount not ornly verbal but also syR-
tax differencesa of naturesl langueges, snd this paioblex 18 nol
SO €e2STe
Tt should be noted that the now developing countries

woulsd like not oniy adapt the languages developed elsewiers
but also look for their own solutions. In both cases such a

country mu;t have to its disposal a group of 1its vwn specia

ists and scientistse.

5. The present snterrationesl cogpsration in computer scisnce

mhe tredition of irterrational cooperation in the fTield
of computers is already established. its rain factor is the
activity of the International Federation of Information FPrc-
cegsing /IFIP/ created in 1950 affer the Internatioral Con-
ference in Paris 1659 sponsored by UXNTSTO. |

IFIP associates ebout 30 countiries, therein ell coun~
tries with advanced computer technologye. The activity of
I7IP is rather versatile. IFIP Congresses ars orgenized every
3z years, presenting the review of scientific progiess achiev-
ed within all more important branches of computer science.
Now there are IFIF technical committses comprising & cexrtain
aumber of working groups. The TC-1 Committee deals with tech-
nology. The TC-2 Committee is dsvoted to programming langua-
ges. The TC->5 Committee is active in the field oXf educatlon
within the international scope. The newly organlzed TC-4 Com-

mittee deals with computer application to medicine.
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Within the frames of IFIP there 1is alsc the Administra-
+ive Data Processing Group /IAG/ which is very active in the
fisld of international cooperation of data processing comypu-
tation centres.

Along with IFIP one shculd mention the activity of the
International Computatiol Centre /IGC/ and 1its contribution
to people education in developing countries. However, most
advanced countries like UsA, the Soviet Union and the United
Kiagdom &are not the membeTs of ICG, and therefore the scope
of ICC activity is much moIre restricteé %then the one of IFIFP.

Parellel to the organization of scientific cooperation,
which is in principle available for every country, there &axe
well kxnown ezamples of mutual. work among 1imited groups of
countries. The cooperation of Acacdemies of Science in social-

istic countries in the computer field can be presented as such

an example-

6. ®xtendsd international cooperution irn computer science

The extended international.cooPeraticn in comp ater scliexce

should. include first of all:
1. The organizatict of international scientific meétings
over the world.
2. Creeting of working groups to solve sciehtific prob-
lems of intsronational importance, 5. elaboration of
. principles of international exchange.of.Various kind
of information by means of computers.

Be Besearch schqlarships, sending visiting professoxrs and

3 -

gcientists to help less developec countriese.



4. Organizing couraes for young workers in less develop-
ed countries.

5. Financial help and consultations while organizing re-
gional or natiqnal computerxr resear;h centres.

6. Creating an international centre of information ex-~
change among scientific centres.

The majority of the above underteakings should be cocbin-

ed with a wide~spread sducation of spocialists and personnel

training in the. field of computer applications.

7. Organizationel forms provosed

In order %o reach the above mentiopned aims one should
£irast of ell extemnd the actifity of many existing scientific
international organizetions which ought to be supported by
UKO. In particular the pocsibilities ol IFIF and those oY
the family ol national societies represented by IFIF shculd
be used. The exteinrsion 6f ICC activity should be also cén-
sidered urder the condition thet a bigger number oI coun-
tries would join this organizotion.

%ithin the frames of UNO many of its organizations and
commissions should be involved, having their own program of
activity in transfering computar technology to less advanced'
countriss. An gspecially important role should be played by:

a. UN Educational, Scilentific ond Qul%ural Organization

/UNESCO/, which should take special care of organ-
.izations dealing with 1nfernational scientifié‘cOa
operation in computer field. '

b. UN Development Program /UNDP/ should finance and

support the organizaiion of national computer‘re-
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search centres, sacholarships, experts services and so

on.

To coordinate the entire activity of UNO in the transfer
of compﬁter technology, a special council to the S&cretary
General should be orgacized, assocliating representatives from
various countries. This Council should collaborate and be sup-
ported by the steff of the UN 0ffice for Science and Techno-
logye.

®While considering the role of UNO, an international com-
puter agency, similar to the Internationai Atomic Energy
Agency /IAEA/, zight be discussed. However, I believe this
idea would not be the best for the time being. Lany erguments
whizh made up to crea;e IAEA cannot be applied to the case of
computers which e.g. do not require an international coatrol
as far as health and safety are concsrned. Besides, such an

agency would raquire additional costs and efforts.

8. Conclu ns

In order to achieve a full use of cqmputer technology,
lesas edvanced countries muat develop the computer applicatiln
science on the spot. This problem should be introduced in the
now preparsed revort of the UN Secretary General. I would like
to suggest the following supplements to the "Trans{er of Con-
puter Technology", as presented in the Outline of June 16,
1969.

Point 1l.2. /Summary of recommendations/ should include

recommendatiors on computer application scien-'

COe
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In chapter 2 /Computers and Technology/ there shoulc be.
s point treating future influemce of com-

y /computer reévolu-

A Y

puters upon the commurit
: tion/. | |

Point 2.5. should comprise the.computer science as well
as techrologyv.

Chapter &4 /defelopment program/ should include & special
p>int devoted %o intérnationalvscientific'

» cooperation.
The Resolution accepted by the General Assembly /2458#IIIIIy
usuzally treats the science and the technology jointly, which,

in my opinion, should be reflected in the Secretary General

-

Report.

Warsaw, September; 1566
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