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This paper surveys the computer environment in a developing country.
:

levels of development are considered and the educational requirements

of countrices at various levels are discussed. Computer activities in

Indra, Burma, Pakistan, Brazil and a United Nations sponsored educational

r

center 1n Hungary are all described.
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1. INIROIUCTION

The United Nations has developed many different indicators of the
level of development of countries. In the computer arca, four levels of
activity corresponding to the country's use of computers have been defined

[, p. 50}. Thesc are (1) Inatial, (2) Basic, (3) Opcratiomal, and

(‘1) Advanced.

At the initial level there are no operational computers in the

-t

ntry. Most information about computers comes from salesmen.

cou

At the basic icvel there 1s some understanding of computers in govern-
) ) . s -
ment operations. A few computer installations have been established, and
there 15 some educationand training in computer technology going on in the

.

country.

At the operational level there 1s extensive understanding of computers,
and there arc numerous installations, some of which have very laryc machines.
Centers for education and training in computer technology offer degree

programs in computer or information science.

The advanced level involves pervasive use of computers with much
governaent and administrative work being carried out by computers. There
arc quality educat}onul programs offering a éompleto + age of education and
training. DProfessional socicties have been established, and there is
participation in national and international mectings and other activities.

Many tcchnologies have changed, or are in the process of being changed.

Computcr cducation 1n developing countries may 1nvolve countrics

,
at any one of the akove levels. Tor example, Praril (sece scctien He)ors
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C e
clearly approaching the advanced category. At the same time they feel a

need to become more self-sufficient in their graduate programs in xompnuter

science. Other countrics mav have no computérs or a few recent installations.
LI .

Here there 1s need for more training and advice' at all levels, from opera-

tors to managers and from actual users to decision makers in government.

This last category, the decision makers, is particularly important.
A developing country 1s characterized by a scascity of resources. Forcign
exchange 1s usually inadequate and that which is available must be spent
for ‘he most important’itéms. Th;rcfore, the people who make decisions
about the allocation of resources must understand about cgmputex§. They :

1 ! :

must understand about staffing requirements and avout application arcas
where the computer has the best chance of befng successfuwl at this .nitial
stage of development. They must be able to realigtically evaluate tﬂe-

statements made by computer salesman, and thus obtain the type of computer

system best suited to their particular needs.

As shown later in this réport, there is a real need for a means of
teaching computer techniques to students of smaller universities, and
technical schools. ' For example, the school system in India is tﬁc second
largest in the world (China is presumed to be' first), but there arc many

universities, technical schools, and rcsearch institutes without ready

.

access to computing. By using packet radio tecchniques low cost terminals
(costing $3000 to $5000) could be p{aced at such schools. Not only would
such terminals supply much neceded computing capability at the smaller schools,
but such communication would encourage contaeté between computer users dt
different 1nstitutions, and thus encourage teachers to stay morce up-to-date

-
in their ficlds.

ro
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The central facility supporting these terminals need not be o large
computer system.  For cxample, there are mini-computers on the market, that
support a language called BASIC, which would do the joh. Such a computer

with adequate disk storage would cost on the order of $100,000.

-

Some persons will say that there 1s no hope of establishing radio
communication 1n a_ developing country. ‘These opinions arise from restric-
tions on radio transmission usually established by the local hilitary.
However, recently, 1n just such an envirenment, a mineral resources project
needed to do an aerial survey. The local counterparts working on the
project said 1t could not be. done -- that permission could not be obtained.
The appropriate military official was contacted and approval was immediate --

.

the military people wanted the cxperience. Needless to say, a foreigner

2

must opcrate with discretion under such circumstances, and it 1s most

important to get <1l parties involved in the project.




2. APPROPRIATL COMPUILR ORILNILD C ﬁkICULA

The curricula appropriate for an educationsl 1nstituticon in g
developed country may not be optimun for a developing country. lor exarple,
1t may be important to teach "professional' subjects in order to prepdre
peoplec 10 wOrk 1n the field as soon as possible, At the same tinme, and as
Zrmit, 1t 1s mportant to develop university programs to pro-

. ‘ resourcey

vide more advanced training.

- .
4

In fact, it 1s necessary to establish ”plpe—linés”, in both technacal
schools and universities, which will supply a continual stream of traincd
persons to take carc of tﬁo future nceds of the country. Until this 1<
done the developing country will find itself spending fore:gn eachange to
educate its computer people ahroad. Besides taking valuable forcign exchange,
this may cause "brain-drain" problems, and runs the risk of having the

traming not being ideally suited for the home environment. Another riskh

is that the candidate may elect not to take up the position for which the

training was intended. Some countries require ''bonding" to encourage the
traince to follow through, stipulating that a certain number of ycars must
be spent on the job after training has been complﬁod. On the other hand,

carcful planning is necessary to properly use the people who huave been

educated abroad so that their skills can be optimally utilized.

The United Nations report [(2), pp. 17-20] divides the educationu}
requirements of a country into four categories:
(1) Education of dccision-makers, managers, and computer systems
analysts.

(2) Tramng of autoratic data processing (AP ) canagets gl Lo, e
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(3) Trainimng of systems programmers.and applications prograruers

{(4) Training of engineers, technicians, and operators.

Cencral manapcrs and decision-makers need good orirentition <erandr:
which tell them realistically what computers can do for them and what the
real costs are. Preguently, such seminars are provided by vendors and woay
be somewhat brasced in their approach. Since the developing countrv usuzlly
has none or few computer eaperts 1t may be mecessary to send sote by

people ubrvad for such tramming.

Computer systems analysts are concerned with the structure anld
mechanisms of organizations.  kKnowledge about cconomics, labor-nanapoaciot
relations, operations rescarch, and systems analysis are all arportant,
Only a few developing countries will be able to be self-sufficiont 1n these

aredas.,

The ADP manager must understand computer systems and be able te
cvaluate proposed hardware-software configurations. he must, also, be able
to adcquately deal with emplovees, users, and vendors.  After preliminalg
training, on-the-job cxperience for this person is important. lcre the

vendor of the tomputer system may offer help.

N ~.

A systems programmer should be able to write special-purpose
<
programs or adapt cxisting software systems to specific requirements of
a particular computer center. He needs to be able to correct crrors in
systems prograns,  Most vendors have tramning programs in this arcd.
»
Sometines the vendor, as part of the installation contract, supplies an

1

expert tor perods up to a ycar. local personncl can serve an "apprentice:

shap' wath thes cxpert,

ERIC N N

Aruitoxt provided by Eic:
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o Applications prugrammers must he experts in user lanpuo o (PORIRAY,
CoBoL, PL/I, etc.). Computer applications span such a broad vpectrum that

ne one individual can be an expert 1n all arecs. Therefore, the spplications
programmer must understand computing very well and be able to tall to the

user (the expert an the specific field) and sMow him how to use the corputer

to seolve his'problems,

Operators can be trained on-the-job by concentrated short courres.,
Ingimecrs and technicians require much more sophisticated tramming. It the

S

}
vendor supplies maintenance, there may be no need for this category of

training. [lis 1s an important facter for a developing countryv tou consider.

llow does a developing country start? If it is a first ceumputer
installation then,assistance from the vendor is the easiest way to train
operators and systems programmers. If there arec otner installations in

the country then employees may be assigned to one of those for training.

Short concentrated courses are very valuable in the initial stages
of developing computer usage. Such a course may last for two wceks and
redu1re the full time participation of the student. The main thrust will
be the 1ntroduction of the student to a computer language (li1ke¢ PORTRAN).
In one approach, during the first hour the student is shown a simple
program which computes a table” of squares and cubes. He is introduced to
a keypunch, and he punches and tries to run this program. Immediatcly,
he learns the inflexible aspects of computer languages--that you have to

;J .
say it all and you have to say 1t right or the computer won't "understand”

1t. Also, the discipline of punching cards carcfully 1s quickly loarned,

Cver the twoe week period some lectures an clementary me. 1roul

O
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analysis are given. The main purpose, however, 1s to romove diy nysticish
assceirated with couputers, to teach the student that he must spell out
computational procedures carefully, that the computcr will do ne morce than
the user 1s smart cnough to tell 1t to do, that once o computationnl ul-
gorithm 1s checked out that 1t can,be expected to perform the same way
each time 1t 1$ run, and that problems involving large amounts of data

must have ways to be checked to verify that all procedures (both manual

and computer} are performed properly, and that the data itself 1+ correct.

JIn a developing country such courses will enable the adentification
of candidates for further training. Operators and potential systers and
applications programmers mayv be recruited from the graduates of such

classes.

* The next step is a one ycar diploma course covering topics 1n
! [
information and computer science. Starting with a one-vear diploma cuourse,
instead of gmmediatcely estabiisming majors or graduate programs in
L

computer science, has several advantages. This procedure causes less
impact cn the traditional educational structure and yet provides formal
recognition of the training to which the candidate has been exposed.
Also, this scheme provides additions to the wopk force without too nuch

delay. 1t 1s, 1n addition, a re-training mechanism for these who would

Iike to change anto the computer arca from other disciplines or activities.

Students may be selected from graduates 1n mathematics, <cicnce,
or engineering disciphines.  The tepies covered should include computational
mathematies, the logreal design of computer systems, computer g,

ard thery tronslation, and operating svstems,  However, the prograryor

S
-
R

~J

Y
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really leams his trade by "doing'. Thus, any formal cducation, such as
described above, should be follewed by an apprenticeship in an operating

computcr center under an experienced programmer.’

For the first installation i1n a country, such apprenticeship
traiming has te be obtained abroad or visiting experts must be brought
in. Sending the trainee abroad is generally cheaper than bringing in
the expert, because of the difference 1n salaiy levels. lHowever, the
visiting c¢apert can train several people, and can assist in other ways
(advising, planning curricula, and helping with difficult customer
problems in the applications area). Also, the traince suffers no cultural
shock and is not attracted by foreign environments. In some cases a

combination of the two methods may be desirable.

o

e




3.0 COMPULATIONAL SERVILES p

The fir<t priority for computing in developing countiie. 1+ 1
the clucational area.  In crder for the country to ratiunally doveie

computer usage 1t needs a body of well trained professionals and progra

which will supply the personnel neceds as computer usage grows.

Historically, the early installations in educational instituti

have been small batch processing systems. In recent years, small tim
sharing systeme (costing approximately $100,000) have been avarlablce,
However, in the developing country the first computer installatiin w-nieil,
must scrve all binds of users. For example, the computer must do data
processing as well as satisfy the educational requirements. ‘herctore,

. .
small batch gysteans have been almost tumaiversally used in initial anstellationr-
An exception 18 scen dat the Indian Institute of Management at Al edabad,

Inida (sce section 5h).

Remote terminals on a larger computer have not been popular in
developing countries because of communication difficulties. Freouently

therce 1s a shortage of trunk lines which makes it diffrcult to establish

. -~
.

conncetions when desired.  Alternate means of communication (such as pachet |
radiv) could rake a real difference. This would allow small, schooles to

have a tertanal on whicn students could lcarn to compute.

ERIC ~.
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Lo PROBLIM ARLAS

The initral establishment of computer activities nvolves a nunbel
ot problems.  Leadership i needed.  Someone who 1s technically competont
amd strongly motivated 1s required.  This person needs suppe: Jer
to obtain the renources o ocessary to acquire staff and com aardwdie,
The success or failure of a computer installation depends very strongly
upon finding this mdividual. FEven 1f there is good foreign technical
~upport, 1f there is no leadership among the nationals then the compute:
actrvity will have difficulty in succeeding. The ;uthor has personal hy
been imvolved with a co%putor center 1n a developing country where the
mability to cut through the "red tape™ involve . in acquaring a competent
leader has limited the development of the computer activity. ‘this 1s
true 1n spite of more than adequate foreign financial support, forcign

technical assistance, and adequately trained and experienced local staff,

With adequate leadership there is still the problem of how to

A

acquire computer hardware. The cases referred to-~n_section 5 had help from

~

the nited Nations, the Ford Foundation, and from the U. S. Agency for
International Development. 1f outside help is not obtainable, then the
country has to decide whether there is foreign exchange available fow the

purpose,

Customs procedures and dutiesarequite often designed to discourage
the ¢>penditure of forergn exchange. In some cases importation 1s fov-
bidden and 1n others aimportation is discouraged by aaking the duty

.
eahorbrtant, Since COmputcf components and supplies (like reels of raponctic

taper meooften ampossable to acquire locally n o developinyg cowitn

ERIC
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~
this can be an extrenely serious problem.
[

-

Fhen here as the problem of what hardware to buy. The conputo:
salesmen w A "push' his own product, being carcful net to nentoon
any shortcommgs 1t may have.  Lach will make glorious promises aboat ol
future support in arcas of programming, making manuals available, and
obtarming apnlicitions programs.  The buyer should check on how the . ndo
has perforned ot other .nstallations that he has made under spmrlar

clroumstances.,

/ N
]
Perhap- of even more importance than the capability of tae initidl

mstallation ts the ability of the vendor t?’supply spare parts and
provide adegnate maimtenance.  0f course, it 1s moit important that the

comtry plan to make foreign exchange available for supporting the conti-

nucd operation and growth of the computer center.

After a computer has been decided upon and installed, there are
often serious technical problims that must be overcome. One of theso s

an adequate power supply. In developing countries power distribution

systems may not have surplus capacMy. Since they require imported eguip-
ment, most generally the existing systems minimally supply the current

necds of the country. Regulation is poor, and feeder lines tend to be long,

leading to excessive voltuge drop. lleavy loading may causce excessive
voltage fluctuations. In order to avoid buming out electric lights these

varidations are set to be on ‘the low side.

Most power consumption 1n the developing country occurs with

.

lights and electric motors, This means that even 1f the generatim

cquipnent was anrtally designed to mamtam "otandard” frequenc o there
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1s little incentive to maintain 1t 1n adjustment.' Since the need 1s not

. /

there, little effort 1s made to keep the gcnoraying equiIpment periorinny
to the original standards. This means that in nearly all cases corputer
instal lations need voltage regulation.  This 1s not too Nfficult a problen
to sulve as voltage regulutors adequate for the job arc’en511y av.ar lable.
Of course, cxpenditure of forcign exchange is probably required, which as

noted earlier, carries 1ts own set of problems.

1f the frequency is not well controlled, then the regulator must
be more claborate (expensive), requiring more extensive equipment. Ihis
may require a motor generator system with controls for bothifrequency

and voltage.

\

It was this type of sysfem 1 which the alternator burned out in
Rangoon (uee section Sa). This caused a shutdown of th? equiyment for
several weeks as the vendor would honor £hc guarantee,lg the circunstances,
only 1f the alternator was shipped buack to Ingland for“($w1ring. Later
1t was discovered that a heater had not been connected which was designed
to keep the alternator warm enough so that it would not "sweat'" when the
s&stom was not in use. Whether this was the real cause of failurce 1s not

actually known.

A particularly annoying practice in powcr companies in developing

/

countries 15 that of turning off the power without notice. Since most of
thear users just start where they left off when the power comes on again,

few complaints are generated.  However, for a computer: 1§ 1s catda.trophic

for the job in process, and somctames leads to loss of files ndich astoms.

Telephone vystens suffer for many of the same reasons as the power

systems 1n a4 developing country.  SI1LCC maXimum coverage at dde o ol




18 necessary, thoe oquality of the lmmes for vorce is marginal.  fartaerrorce,
the nuwber of tiuudl lines from one exchange to another is minnwal.  The
result 1s that the caller may get a busy signal, not because the destinatien
phone 1s 1n use, but because all crunk lines between the two pornts are
busy. This presents a very scrious problem. As long as some kind of
power is avarlable, the voltage rcgulation and frequency control problans
f discusacd above can‘bc solved locally at the installation. Tclephone
communication problems are another matter. The level of cemputer u-c, by
itsclf, would not justify expenditure for additional trunk lincs or

improved repeater amplifiers.

Supplies are another problem arca. Not ouly are they often
difficult to obtain, requiring foreign exchange and import pemnits, but
they often need to be handled with extreme care. Tunched cards ar1e <nch
an example. Thesc must be carefully manufactured (so that the card
rcader will feed them one atkantlmc), éndithcy must be handled cavefully
in shipment. For instance, they must not be allowed to get wet, At the
computer center they must be stored under controlled temperaturce and

. huridity. Few other products handled by shippers, warchouse pcople, cte.,

have to be as carcfully handled.

ERIC | i
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5. CASE STUDILS

Casc studies are cone rdered of the foilowing computer conters:
(a) The Umiversities' Conputing Centre, Thanamg  Collepe Carpus,
Rangoon, Burma.
(h) Indian Institute of ‘anagerent, Ahmedabad, India. l
(¢) Indian Institute of Technology, hanpur, India.
(d) University of lslariabad, Islamabad, Pakistan.
. {¢) Three universities in B8razii.

(f) International Computer ducation Centre, judapest, lhmgars .

a) The Universities' Computing Centre
) g

Thamaing Coll >ge Cumpus,

Rangoon, Burma.

In 1970 UALSCO approached the University of Californmia relative
to a technical assistance projcct in Rangoon. The final contract was

signed 1n Yebruary of 1973, and is to run for four years.

In contrast to the Computer Centers in many developing conntrices
the initial Burmese staff leadership was excellent. The semior people

had been trained in Lngland or in the United States (at Stanford Unmiver-

sity). The director, Dr. Chat Swe, 1s a competent mathematician and has

done an cxcellent job in setting up the center.

The computer (an ICL 1903), which was acquired with UL 00
funding, was anstalled 1n February of 1973 and operation has boen vely
S ) 1 b

<.tisfactory, except for some motor gencrator troubles as noted o scotron B3
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The center 1- teaching varrous short courses and has established
G odiplena course an torpnter Sorence. Besides the educational jrogre
there 1s extensive nterest by various government activities 1 using
the computer. A frightoning tagh is the processing of the data for the

Burmese census which was taken an 1973, (This is the first census since

Burma became independont. )

It is much too early to measure the quality of this program,
However, 1t 18 off to a good start. The quality of the director and his

.
sentor people promise high probability of success.

(b) Indian Instaitute of Management,

Ahmedabad, India.

With help from the Ford Foundacion, the Institute of Managemont

acquired a Hewlett-Packard time-sharing computer. The system has both

teletype terminals and CRT displays. The primary user language is BASTC!.
(the small time-sharing computer system, using lHewlett-Packard or Digital

Equipment Corporation hardyare, 1s an ideal low-cost way of giving real

ctyputer cexperience to students.)

e

i The leadership of the computer activity has been 1n the capable

hands of J. G. Krishnayya. He has recruited staff and developed curr.cula

with emphasis on management information svstems.

They have a one-year Jdiploma course 1n Informatics 1n Business and
) I

1. The original BASIC was developed at bartmouth. 1t 1<¢ spimlar to FORTRAN,

15
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Covernment.  The program includes courses on Busincss Systers, Operational
Analysis, Managenent Information Systems, Computer Systoms, Dioand.atioind]

Behavior, System Design, Logistics and Large System Analysis, and Corputer-

based Information Retricval Systems.

To get some feel of a specific program in a developing country ot
is worthwhile to look at this program (see ref. 7). Mr. Krishnayya looks
at the U. S. programs and says that they are developing '"new cadres

t

who will specialize in the system development function.' He says minage-

ment cducation 1s stressing decision making using existing accounting flows

and the computer scientists are concerned with hardware/software to the
exclusion of application utility and economic viability. Therefore, in
the programs, there has been a push toward an interdisciplinary curriculun
(sce ref. 8) aimed at producing professionals who are 'uscr-oriented,

application-wisc, ..., and conscious of changing hardware limits and syutem

potentialitics.'" On the other hand, he says, "Luropecan countriecs ... are

reserving University tyvpe traiﬁing for a very few specialists ... and
pfgyido graded work-a-day sklllé ... through a series of short courses M
with certification as the person gains expericence. With this backhground
he proposes to offer a post-graduate course covering the following subjects:
(1) Organizational functions -- the process of running an enterprisc.
(2) Operation analysais ugd modeling -- analytical and sinulation tools
useful in system design.
(3) Human and orgun: cational behavior -- organizational structure,

impact of information systems, the process of organizaticenal

change.

(1) Computer systems -- hardware/software systems and operating <y tens.

16
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(5) Information analy<is and system dosign -- data bgsc concepty,
system utiloty, munagerial aspects.

(6 Informgtlon structures and files -- data management, security.

(7) Logistic and administrative systems -- accountability, audit
trails, nformation retrieval.

(8) Real-gime and on-line systems -- data communications, rescrvation
systems. ,

(9) System design project.

¢) Indian Institute of Technology,

Kanpur, India.

The Indian Institute of Technology at Kanpur came into existence

-~
as a joint effort of the Government of India and nine American Universities?
under contract to the U. S. Agency for International Development. This
was one of five such Institutcs. The Soviet Union assisted I11T/Bombay,

Kest Germany--I1T1/Madras, and the United Kingdom--111/Delhi. " There had

been carlier United Nations support for IIT/Kharagpur (near Calcutta).

The first installation at Kanpur was in 1963. The computer was

an 1BM 1620 with 40K digits of memory and three tape drives. Ihsks were

not available when this system was ordered.

2. California Institute of Technology Ohio State Untversity
Camegic-Mellon University Princeton Universit
Case hestern Reserve University Purduc University
Massachusetts Institutce of Technology University of Calhivformra

Univerarty of Jhidhipan
S
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he computer was shipped from New York to kanpur on a chartoidd

1

DCY (the plane had other sorentific cquipment on 1t).  dhe plane Tardd .
in New Delhh for customs clearance only to discover that no ranife.t wa,
available  ‘The customs office "gave up' and said to take 1t to bavpu

’

and "let him know what was on the plane." The commercial airport‘at

Kanpur would not handle a DC7. Howcver, permission was obtwined (aften

some negotiation) to use the military airport at Kanpur, and using

-
borroned military fprk-lifts we transferred the equipment from the plane

[}
to trucks working bg}wccn ronsoon showers.

India collects road taxes at tax gates on the highways and there
was onc such gate between the airport and the Institute Campus. Rather
than facerthe paper work involved in paying road taxes with USAID funds
we borrowed an Indian Air Force truck to lead the convoy. We breezed
through the tax gate with horns bléwxng before the tax inspector had

frpured out what was huappening.

At the Institute we had to unload the computer into unfinished
computer quarters. There was wet plaster on the walls and watcer stunding
on the floor. Getting the computer from the trpuck into the unfiniched

building with only man power available was a memorable cxperience.

(Cheching on crates, whinch we didn't dare open becausc of the
environment, we decided that we werce short one single phase frequency
converter-rogulator.  The computer was 60 cycle equipment becaune of

"Buy Amcrica’ restrictions on USATD funds.  India is 50 cycle.  Inoan

IBM 1620 the tape system i 3-phase und the CPU s sangle phaso. A3+
.
phase converter vas ancluded, but no wingle phase. Several cable . to ey
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York established that 1EM was responsible. Within a weck they located a
single phase converter an Germany and air-freighted 1t to Delhr.  But we
had no import licensc! With the cooperation of the custom's officials,
1t was consigned as personal property to the administrative officer of

the project., -

s ’

With all these troubles we were still able to "power-up' the couputer

approxinately two weeks after 1ts arrival in Kanpur.

The point of this story is that the process of installing a computer
in a developing country will frequently involve a variety of problems which
’ N

would be of no conscquence in a developed country. However, in a developing

’ .
country any one of these may become a major problem.

The author and two other American computer expcrts3 arrived on the
3

‘ Id r *

campus the first of July of 1963. There was no Indian counterpart staff
during that first year. However, operating staff was recruited and the
Amcricans gave four two-weckh intensive courses open to pecople from any place

1in India. .

These courses were $0 successful and well received, that since then

.

there have been two to four such courses given each ycar, including the
current one. ‘These courses built up a cadre of users located at otler

academic 1nstitutions and 1n the government. At the same time numerical

computation was taught to the local students,

Both in the short courses and in the IIT courses a "hands-on"

hi1losophy was used. At the cond of the first lecture the student was
P Py

3. Professoc Torman Acton and br. Irving Rabinowitz o) Princeton Univer oy,




expected to punch up a FORIRAN program, decbug, and run it.

In duc coursc an 1L 7044 with disk and tapes was 1nstalled in

the computer center.  This system 1s now operating at near saturation.

»

During the ten yecars of the USA participation in the progiam

there were five Americans helping in the computer arca. Initially, the

. computer center was under Professor Kesavan. When he left India to go
to the University of Waterloo in Canada, Dr. V. Rajaraman (L.L. degeee
at U.C. Berkeley) became dircctor of the Computer Center. It was
Dr. Rajaraman's vigorous tecchnical leadership and administrative ability
that helped make 1IT/Kanpur the le;dlng school in Computer Science 1n
India. Certainly, the support of the first director, Dr. P. Kclkﬁr, and
the current director, Dr. M. Muihana, werc also significant in making the

computer program successful.

3
Another factor that should not be overlooked is the contribution

of American visiting experts in other departments at Kenpur. These people
were used to heavy use of computers in their home environments, so they

encotiraged their Indian counterparts to '"become computer conscious.”

- The characteristics of the Kanpur program which contributed most

1n making it a success are the followiny:

.-

(1) Most important, a first class Indian was found to lead the program.
lle not only developed a good service facilaity at the computer
center, but he also cstablished a good academic program, and a

rescarch progran inagomputer science (with publicataons an auch

journals as the ILIT Transactions on Computers).

(2) Theve mas have been a threshold offect, th that a lar,c nuwber
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of American visitors, and the rg;fuxtlng of many Indians from
Western institutions, established (transplanted) a significant

Intercst in computing.

Graduates of Ji1I/Kanpur are moving out to other institutions in
India. Tor example, people from Kanpur are involved in setting up the

regionzl computer center at IIT/Madras.

d) UﬂxverSJty of Islamabad

Islamabad, Pakistan

The Pakistan Commission on National rducation proposcd the creation
of two new universities in 1959. One of these came into existence in 1964,
. . . N R
and in 1971 construction was begun on new buildings on a new campus 1n

Islamabad. Courses had been started in temporary quarters in Rawalpindi.

With help from the Ford Fourdation the University of Islamubad
acquired an IBM 300/44, which was installed in September of 1972. hith
visiting staff, supported by UNLESCO, they started a scries of intensive

course$ and a one-year diploma course is currently underway.

Pakistan is interesting because the relatively free cconomy has
allowed 1nstitutions such as bhnks to establish major computer centers.
The shortage of trained personnel has pushed up salary levels in the
private sector, making it difficult fo; government institutions and univer-
sities to hire competent people.  Thus, the most significant' fuctor 1n

the developrent of the computer activity at the University has been the

lack of technically competent, agressive lcadership.

21
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The war with India and the retircment of the vice-chancellor have
also scerved to delay the development of the program. Recently, a new

vice-chancellor has been appointed, and she 1s taking decisive hotes to

improve the situation,

.

¢) Three Universitics 1n Brazil

There are three universities in brazil which axe purtlcQ14r1v
active 1n the Computer Science ared. These are University of bae Paolo,
the Federal University of Rio de Janciro, and Catholic Univers:ity of
Rio de Janeiro. Catholic University has been active for the longest

3 .

time, having, 1n cooperation with IBM, established the Rio Data Center.

The main growth of computing yn Brazil has occurred since 1967,
The National Academy of Science report 63, page 76) reports there are 630
(1n 1971) computer installations in Brazil with forty installations being
located 1n thairty-one universities and rescarch centers. In contrast to
some other countries, training facilities and undergraduate level programs
already exist. However, there is a serious need for a few doctorial level
programs which can preparc people to teach in the other iastitutiens.  HMost
such training 1s currently done abroad at substantially extra cost to
Brazil. \ : )

Recommendations for improving computer science cducation in Bra:zil

(sece ref. 4) include the following:

A. Lach of the above Hniversities should plan for the continuous

presence of foreign eaperts. These individuals sheuld be recog-

nized eaports g therr areas of specralization,  thoy chonld spend
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at least one year in Brazil. For cach cxpert a local group shonld
be 1dentified who can work wrth him and sustamm the actavity attoy

“%he lcaves (3, page 1),

B. Sumncr  astitutes should be held at the three Universitices witn
particgpation from the whole computer community.  Those 1nstituic
should be used to stimulate rescarch programs anrd to improve the

qual.ty of teaching in the other institutions (4, page 3).

€. Overscas training should be continued (4, page 4).

It is clear that computer usage and educational programs dre tell
estublished 1n Lrazil. For example, intensive courscs On comput ilig
(mainly FORTRAN, BASIC, a~d COBUL) have been given to nearly 8000  student:

at just one of t e univer :ties mentioned (4, p. 4 of Part 111).

\

f) International Cumputer Education Center

Budapest, Hungdry

The Central Statistical Office of the Hungarian Government cstab-
lished o comput.r training center. This became a national trainang center
and, 1n January 1977, became the International Computer Lducation Centur

R
with support from the United Nations Development Program.

The center nas a dominant pusition in Hungary for traiming computen
professionals, It alwo offers courses for computer technicians and general

mtroductory {adult extension-type) courses.

fhe center also has an active publicotion program. It has produced

ro .t of the Hunparian 1o technical Iiterature to support the aboc

ar

-

)




program (see 6, page ).

The objectives of the UNDP support of the project include
A. The procurement of a centralized educational Computer fac.lity and
an cducational cumputer networh system.
B. To 1don£1fy course requirements depending on needs of central and
3 local governments.
C. To develop course éurrlcu]a for all levels of cducation for

1) teachers of computer science

» »

2) specialists in applied computer techniques
3) managers of computer facilitics, and
4) non-specialist users of computers.

D.  To perform research in educational methods .

L. To provide facilities for a limited number of qualified foreign

© students from developing countries.
k. To identify requirements tor training of students from dcveloping ,
\ /

countries. . ’ :

G.  To conduct seminars and training for students from developing

countrtries.

-

H. To organize and host international symposia in computer training.

R -

The center will acquire i1n 1974 an IBM 370/145 and there will be

provision -ror time-sharing and for remote terminalsey

This activity 1s just coming into exi “ence and it 1s much too

tarly te assess 1ts level of performance.
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