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on "State of the Art, Review on Informatics/Micro-
electronics in the Eastern and Southern African
Subregion and Identification of the Needs with
Regard to Software Training”

The Report consists of five separate part, and it e

refers to:

I. Tanzania
»II. Mauritius
III. Zimbabwe

IV. Zambia

V. Kenya

b

In the Summary of the Report, there were given:

1. Remarks on:
1.1 Informatics Tecnnolcgy and Education
1.2 Education and Training of DP Staff

and

f.3‘Remarks on state of the art of Microelectronics
and Informatics Technology for the above mentioned
‘countries in East-South Africa
1.4 Recommendations
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REPORT

on "State of the art and Review on informatics/microelectronics
in the Tanzania and identification the needs with regard
to software training”

-

1. INTRODUCTION

The use of Modern Electronic Computers in Tanzania dates back
to the 1late sixties. The first modern Electronic Computer
was instalied in 1968 at the Ministry of Finance to cater for
all Government computing requirements. This was an ICL 1961
Magnetic Tape based systenm. Prior to this, there were
electromechanical {nstallations of the Hollerith era in
several sites Including the Government installation at the
Ministry of Finance and one at the then East African Railways
and Harbours™~ Regional °~ Headquarters {in Dardes+4Salaam,
Tanzania. oot '

The then East African Ra IVEySJCofpbration acquired its first
computer {in 1968 and another, one in 1969. The two computers
(ICL 1964E and ICL 19@S) were installed at the Corporatlion's
Headquarters {n Nairobi, Kenya ‘and 1linked to them were
onslin2 Remote Job Entry Terminals in Dar<4es+Salaam,
Tanzania, Kampala, Uganda, and one at the Kenya Regional
Office in Nairobi. The whole Rallways Operations Network of
the three former East African Community partner states was
controlled through this network.

Tanzania Raflways Corporation's experience in the application
of computer technology, therefore, dates from that time.

Ever slace 1958, Informatics Technology based on the wuse of
modern computers has been expanding gradually though at a
rather reduced pace due to various technical and financial
constraints. '

l.1. IMPACT OF COMPUTERS IN TANZANIA

As would be expected with any new technology, the . initial
experience trought about mixed feelings among the people at
all 1levels on the relevance and suitability of this
technology tc our society. This. was a result of various
reasons including: o :

(1) The high cost of hardware, software and the requisite
technicecl manpower to run an installation,

(i{) The tear of human redundanc, {n the wake of increasing
automation of the hitherto manual processes.




(f{ii) The relatively low technical calibre ot the gsystems
and programming statt who lacked —the necessary
experience and knowhow to develop comprehensive,
etficient and eftective application systems ror use at
all management levels,

Thus by 1974, to most users the computer had not delivered
all the anticipated wonders apart trom processing payrolls,
-skeleton accounts and a couple ot other more routine batch
processing jobs.

A qgeneral policy on the acguisition ot computers and related
equipment was theretore tormulated in 1974 <to control cthe
importation ot computers In Tanzania. Since <then, 2ny
aspirant .or a computer contiguraction or related equipment
must apply to the "Ministry of Finance who may reject or

approve such a~quis1tion depending .on .the . recommendation - of .

the Government Ad<hoc Computer’ Committee.

With time, however the technology‘experéhse has widened, the
cost of the equxpnenq,héE lessened, the _application 'systems .

are already tacllltatinq meaningtul decisions at the relevant .

management levels, and generally the impact of the computer
is now being felt pnasitively. Thus from 1978 there has been
a proliferation ot all categories of computers put to use in
such diversitied applications ranging from the more complex
procedures like on~line airline passenger reservations and
weather forecasting. R .
Analysts have broadly identitied four stages ot computer
activity development:

(i) 1lnception Stage: vVery litele xnowledge and
understanding ot computer technology

(ii) ‘Basic Stage: ~Reasonable understanding in the use and
application of computer at the operational level of
management.

(i1i) oOperational Stage: Wide understanding and application
of computer technology in " most administrative
activities at top management level.

(1v) * Advanced Stage: "Extensive Managerial dependence 5n?
computers for decision making as well as strateglic
planning.

Tanzanla is in stage three & operational stage « ot the
computer activity development.

1.2. COMPUTER AND SUPPLIERS

The traditional suppliers of Computer Hardware and Software
were lInternational Computers Limited (1CL), International
Business Marhines (18M) and National Cash Register (NCR) of
whom, upto 1980, ICL contrnlled 100% of the Maintrame

'
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Ceapuzer Market while 184 and NCR <ontrolled almost 1d0% of

h M - v 3 3
z?e atl f compuier marker, with NCR taking the larger share.
~ H - A - ., . i
Since 1931, hewever, the scene has chanc2d drastically with
the arrival onrto the market of new suppiiers and eguipment.

Go;pg by 2 somewhat outdated report by a research student
aF the University of Dar-es-Salaam, a fair guess would put
the num?er of computers in the country at around 4¢¢ units
wnose distribution is approximately:

(1) Mi-ra computers £4.6%
(i) Mini computers 22.7%
(iii) Maintrame Computers 12.931%
(iv) Other (Terminals etc) 2.7%

Most of these computers, especially the minis*and mizros have

teea acquired in the period afrer 1978. The table  below

shows the share per period as a perceatage ‘of the approximate
cumulative computer acquisicions in Ta1zan1a since - 1968- o

Tt
»4.~‘ pa4

period Approximate % Share oE Cumulatlve Total
195841974 113%
197561332 22%
1333 tocdarte 67%

1t is evident here that the proliferation of conputers in the
country is going at a tremendous pace.

The table below shows approximate suoplier's market share
neged on the report referred to earlier:

Supplier Product Ty=22 tMHicro {4i~i 3Mainirane 30verall
BML Olivetci

Conmputers

Apple Computers 5
CCTL Agents for

Wang Computers
and Osborne

iCL
NCR

18M
agents

Others

Micros
1CL Computers
NCR Computers

1BM Computers

)

' 7.9

14.1
31.5
31.5

7.9

15.9

27.3

63.6

9.1

29.5
14.1
13.2

6.8

8.6

Ancenty
AR
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Note

* a dash (+) means neqligible hence contribution
included in others.

* BML = Business Machires Ltd

* CCTL

Computers Corporation of Tanzania [Ltd

* ICL International Computers Limited

1.3. USERS AND APPLICATIONS

The main computer users in Tanzania have traditionally been
the government, large government parastatal organisations
like Tanzania Railways Corporation,-- Tanzania. . Harbours
Authorlty Tanzania Electrlc Supply. Company,-Bank of Tan-.zt
zania, .Tanzania Tea Authority and the organisation,Crop.. ..
Monltorlng etc, and-large companles ins theiprivate.or. semi--
private sector, e.g.; oil companies. This is because” they
could afford the going high costs of computer. systems in

the sixties and seventies. -

of latP, however, a growing number of small organisations and
even individuals are gradually finding ready applications for
computers, thanks to the 1latest. impressive technological
developments that have made the -~hardware--small and
convenient, the software less of a miracle and the price well
within reasonable budgets, This s all evident {n the
acquisition of the 1less costly micro and mini compicter
which, between themselves, command more than 85% of the te::.
market share.

The uses to which these computers are put vary from user to
user, For the small time user with a micro and aini, - the use

- of ready made software packages is predominant, covering a

wide range of applicacions including word processing,ivspread
sheets, financial modelling and accounting, stock:control,

games, and such other areas Increasingly becoming the domain.

of the personal ~omputers.

For the mainframe wusers, the dominant applications still
remain the traditional payrolls, stock control, billing and
accounting systems. 0f late, however, there has been a few
revolutionary systems which are way apart from the
traditional mode of operation including: '

¥
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(i) - The Fujitsu Fedex 1498, fastalled by the Tanzanla Posts -
and Telecommunications. It is an automatic telex
message switching system for the control and routing
of all message traffic to, from and via the Tanzania
Telecommunications System.

(if) The onaline traffic control and passenger reservations
. system operated by Alr Tanzania via a hook=up to the
International network based in the USA.

({ii) The weather forecastinj systes iIn the desactment o

meteorology.

(iv) The on=line wajon control systen develogced by Tanzania
Railways Corporation as phase one ot the larjer ans
more complex Railwavs Traific Centrol Syscea. The
wagon cortrol system is due for implexentation in the
second hal!t of 1935.

Even without a mentior of such scphisticates syscteas, .there . .-
are other impressive applications such as maintenance ol - ;
patient records at a hospital, ceasus szatistics, budgat
contrsl etc. which are increasingly assisting & manaeger oOr
adnminiscrator in the decisicn making prozess.

1t is currently not easy to put aciuraie sratisti=zs on the
 impact of computers and the assoc-iated technology on the
" .society as a whole, but the recent develcaments point to . an
increasing level of awareness and understanding of ccaputer
technology and its corresponling applications.

1.4. TECHNICAL MANPOWER

The computer mangowar zosition in Tanzania is nct impressive.
There are slightly more than 163 ctrainad and practising
Tanzanian Systems Analysts and Progranmmers in the couniry
today. While it is gratifying to note that Tanzania at le- |
ast has: . a base from which to a“vance, it is also a sad fact
that this number is too small .or the computer ‘equipment cur=— .
rently available in the country. As a result each installa- ~
tion is understaffed and there is now a rising trend of staff
turnovers.

Of course, there are many others who have been in .contact

with informatics technology through wvarious courses at
universities and other higher institutions of learning. But
normally these are pursuing other protessions ard in any case

they are not trained for professional practice ir. - the I
computer field. Most of them, therefore, are only helping

the protession in their role as users.
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For various reasons, including economic ones, the pace at
which the public sector was sponsoring protessional tralining
in the sixties and early seventies has now slackened. The
rate at which the hardware is proliterating tar outpaces the
training rate of new recruits into the protession and this is
not a healthy situation.

1.5. TRAINING

Tanzania does not have a prdfessioral training institution
in Informatics Technology. [t 1is the same situation

in many other Africen countries. The only protessional

training centre in East Africa worth the name is the ICL
Training Centre in Nairobi, Kenya which otfers part«time and
full time courses in all areas of Iinrormation processing.

The =~ courses, - however, are ' more " ~{nclined - towards
manufacturers' equipment. Other courses can only be attended
abroad. with the ever increasing toreian exchange
constraints these do not-seem- to be quick solutions to the
current trainxng néeds. i

other Iinstitutions in the country offering computer courses =

are:

(1) The University of D'salaam - offering computer courses
at undergraduate level and a Master of Computer Science
degree at postgraduate lewel.

(1) Eastern and Southern Africa Management lnstitute
located In Arusha, Tanzanla - offering short courses
and tailor made courses in all areas of the computer
profession,

1.6. PROBLEMS AND NEEDS FOR INFORMATICS DEVELOPMENT

Despite the achievements teallsed so far, there are vafious'

problems  still hindering- the - development of 1lnformatics
technology in the country: . S 2

(1) Manpower:~- As mentioned earlier the manpower level ' is
very low, There is now a necessity, not just a n2ed,
to expand the manpower base in line with the
{increasing acquisition of hardware. ‘ '

(11) Training: - Training facilities are still wvery
inadequate in Tanzania and there is no way they
can expect to make full utilisation of Informatics
Technology even with the little equipment available,
while the available training faclilities remain short
of meeting the growing demand.
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{111y Management Awareness:- General wuser awareness of
1nforpmatics Technology even at the management leuel s
stil) very low. The Manager c¢r Adainistrartor neads to
know what |{s expvected from a computer. This is
currently la~'ing In most institutions today.

(1v) Conputer Vendocr:-~ With the diversiZication of computer
croducts and applications, an 1increasing nuaber o

vendors are now entering the market. Many users can
afford computers today.-

‘But some of these vendors do not possess the necessary
knowshow and provide adequate  support for the
equipment they sell, Many customers have fallen
victims to such vendors and equipment lle as Iurniture
in their. premises. ’ : : -

<~ It should now address this as: authorities: duty: to.g--
protect institutions and society from such vendors .. . -
who are out for quick returns rather..than the noble.- .-:
course of 'promoting the technology for the develop-

ment of societies. cezztr L {ap 2l o

CaTuN - Iy

(vl Government Involvement and Policy on Inforrmatics
Technolgy:- Hitherto many governme  ts have played a
rather passive role in the development of Informatics
Technology. In fact the promotion role has been
wholly in the hands of computer manufacturers and
vendors. But it is now a fact that the technology is
here to stay and a growing number of national popula-
tions will continue to be affected either directly or
indirectly by this technology.

g

(vi) Up to now there has been no very active professional
organization for fostering the application of computers
and improvement of public awareness in the field of
microelectronics generally and microcomputers in parti-»i9.
cular. The government has howrver, set up a National

" Steering Committee ‘on the Applicationt!of Computers in .
the  country with the view of drawing up a clear pollcy ’
on Informatics and Computer Utilization. v
In the pipeline is also the formation of "The Computer~
Assoc1at10n of Tanzania"”.

{vii) Industrlal application of microelectronics in Tanzania
is rather limited at the moment with exception of the
control systems used in the Southern Paper Mills. Tan-
zania Electrical Goods Manufacturing Co. Ltd. There are
also scanty uses of office electronically controlled
systems as well as security systems and consumer elec-
tronics.
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It is the potentlal of the new systems of’production
and services to replace, or upgrade’the ‘productivity -
of old ones that will eventually generate the greatest
changes in society. However, technology alone will not
account for the appearance of the future society.
Social, economic, and political parameters are ac least
as important determinants as technology itself.

It is high time thefefore, for governments to take a
deeper look into this technology with'a v1ew to harnes-
sing it for effective utlllsatlon. B

CONCLUSION o e wresd

" S ~5

As mentioned earlier, Informatics Technology-is now. here to
stay like the radlo is now part of our domestic lives. Ve
have made’ some’ progressiin- {ts ;application: tousomesofs our day
to day -needs:.’ -Our:obligation is‘to.putusthisuutechnqiogy to
the service of- ouE: people for ‘development 3o} Ju0 816 .06 -

0oL 2ot Toncined gdn e PROMoviTio e2vuh”
This is only possible. 1f  we tackle‘the‘existtng'p:oblems
" before ehey get out of control.

._‘_.EAv.‘»
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The University of D’Salaam: offer computer Courses at under-
gradnate level and Master of Computer Science: degree at. -
postgraduate level.

DEPARTMENT OF ELECTRICAL ENGINEERING

UNDERGRADUATE COURSE PROGRAMME - - ce
: S N TR et SRR o8 377 73
General. ' BRI 2% ;{ lixareu ;..’:.HTG‘_, slensote
MC R A N § W 8113

Tanzanianxlndustries require eﬂgineers with a broad;base,edu-
cation in electrical--engineering, -and also a‘good practical
experience necessary to- supplement  the theoretical.know ledge
acquired.. To achieve this,: the different fields of electrical
engineering are weighted almost equally and the practical
experience is obtained through working in industries during
the fourth term, laboratory work and project work during the-
third and fourth year.

The main engineering subjects of the course are electrical
networks, engineering electromagnetics, electrical measure-
ments, power transmission and distribution, pcw~er plants,
electrical machinery, electronics, power electronics, telecom-
munications, control engineering,electrical materials techno-
logy, process managemant,safety and maintenance. There is no
specialization in either heavy or light current engineering.

fo

2..THE UNIVERSITY OF DAR ES SALAAM .—.—4»,3&»;fuzﬁgicuacﬁl_wmwnu e
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Paculty of Zngineering [ Department of Electrical Engigeering R
Undergraduats Course Pregramme st Yeor 234 Yaor 3¢rd Yoor 4th Year
Term Term Torm Term
1 2 3 4*j1 2 3 4|1 2 3 4| 2 3 4
0S 1007200 Oevelooment Studies 13 3 % 3 3 3¢
€1 1007200 Engineering Mathematics 13 3 3 3 3 X
EG 100 Workshop Treining 10 10 10
£6_101 _ Enginesring Orswing 4 4 4
€6 102 Fund tsls of Engineering 3 - -
6 103 Introduction to Comouters end Pragremming 3 3 3
EG 106 Enginesring Mechanics 4 4 4
EE 1517152 Fundamentals of Elsctrical Engi ing - 3 3
CP 101 Bssic Chemistry [T 3
EE 221 Electrical Power/Transmissicn and Migh Voitage Eng. S S St
EE 232 Electronics 1 2 2
EE 241 . Electricel [Messurements 53 S SE
EE 252 Electricsi Networks 4 4 4«
£E 254 Engineering Eleciromagnetics 4 4 «
M€ 207 Mechanics of Mechinery 4 4 &
EE_311 Electrics! Machines and Drives 1 S S =
EE 321 Electrical Power Systems 3 3 ¥
€ 322 Electrical Power Plants - 2 %
EE 331 Telecammunicsticas 1 3 3 X
EE_332 Eloctronics 11 4 4 £
[EE_ 341 Cantrol Engineering 1 4 4 € | .
EE 35St Power Electronics 3- 3 ¥ -- o
-|€€_3447370/470 Optionsls 3 03 % _|3.3 3%
€E_399/499 Projects ’ : 3 3 X IS-S 2«
EE 411 Electrical Machines snd Divers 11 ° S 4€ -~
EE 431 Telecommunications 11 S S¢ -
EE 441 Contrsl Engingering 11 j2_2_ -
ME 417 Electrics| tialeriais Technalogy 4 _ % -
ME 43 Proceas Management a «€ -
1€ 451 Safety and Haintensnce - . 2 2% -
! Total Numder of Houry per Week 31 31 3t 30 30 Y 26 30 30 3029 29 w
.- . 68D % . Ha
E - University Examinations ® Practical Training
/84 hours/ ..
EE 334 introduction to Microcomputer S R R B e
Voo . zdiiw 2yl iz

Fundamental concepts: Number systems, 'binary arithmetic. .Boo-~--c.
lean algebra and computer logic. The Memory of the computer.

Interpreting the contents of memory words. The microcomputer
processing unit /CPU/: Instruction execution, microprogrammf e e
ing and control unit. Logic beyond the CPU: Parallel and se-

rial input/output, direct memory access. Programming micro-
computers: Source programs, object programs, asseembly 1an§u-
age, memory addressing, the steck. Instruction set of a spe-

cial microcomputer /e.g. Intel 8080/: Programming exercises

using the instruction set. '

AN
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The University of’ D'salaam together with other institutions
e .- —_—

of high learning.. _ : T

- -

The University of Dar es Salaam, together with other insti-
tutions of higher learning form another large group of compu-
tef'users in the country. Computer installations in these
areas, serve a varlety of functions 1ncluding teachlng, re-

search and admlnlscratlon 'The use- of computer ‘has not” only
helped on solv1ng problem of processing large ‘amounts- of data

e e v ———— - — .-—- -

and'tlme;y Ochut 1nformatlon, but it- has also™ 1ncreased the

number of -users, thereby enabllng the technology»to—be succes—i--
—sufully transferred —— e — L “‘“ =2 o S

) Lol b ) 3 Sl la:

;~ —_ —_— T
- } =2 - PO A+ - e e - - o o & - e

i Sl b e o e
-
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3'“EASTER AND SOU"HERN“AFRICAN MANAGEMENT*INSTI

e [P ——

s ELECTRONIC DATA PROCESSING DIVISION™

—— — e = __-T._ - - - o — . e et

_The Eastern and Southern Afrxcan Management Instltute (ESAHI) vas formerly

. establzshed on 28 February 1980. The membership of .the: Iastltuti{;s 6pen to -

’-~,<.. S M g R L T

'all the States of Eastern and Southern African’ sub-regxon, that 13 to say,
sk .

Angola, Botswana, Comoros, Djibouti, Ethiopia, Kenya Lesotho, Hadagascar,

Malawi, Mauritius, Mozambique, Namibia, Seychelles, Somalia, Swaziland,

Tanzania, Uganda, Zambia and Zimbabwe.

ESAMI is an inter-governmental body whose objective is to help improve the
performance and management effectiveness of . publxc and prxvate enterpr;scs and;

institutions within the member states of the Eastern nnd Southern African

sub-region. . ’ P I B inND

3.1. EDP DIVISION OF ESAMI - - 3 SREY
Since the Academic Board of the Eastern and Southern Africa

Management Institute /ESAMI/ approved the creation of the
Electronic Data Processing Division /EDP/ at its meeting on
the 16th September 1987 the Division has worked flat out to
fulfill its objectives, which are:

nr
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To prcmote the effective use of informacion technology

/computers/ in public and private enterprises and 1nst1tu-
tion within ESAMI service area:

2.

To promote the use of computers as a *eaching tool.

3.2.. EDP DIVISION ACTIVITIES - Sepotember 1937 - September 1988

rc~ the pas:t
division heaes

year

(Septecbhar

1527 tao Septemder 19387 the £or

bea2n 1nvoived :n the following activities:

vitvy in this period.

Training was ths main aci: The faollowinz is
& summary ef tha Zraining activities:
SUMMARY GF TRAINING ACTIVITIZS
SEPT. 1527 - Sg_ TsE—i? ST 2a @l v irmees .
.- sk doemoiot e s
PROGRAMME . NUMBER NUMSERuOFpkfjﬂAR&lClPAﬂtmggACTUAL_;
TYPZ: RN PARTICIPANTS =~ WEEZKS REVZENUE
T oa41=.2 - Csm- . uss -
OPEN 7 141 500 269,308
SFONSCRED 1 20 30 21,200
TAILOR-MADE o (s} - 0 0
T0TAL 8 161 S20 250,508
Apa-t from running tn2 2Ddoves progammas the division tack part
10 the crs533 teacning by giving - o ? s235i0n3 On computars
1N mO3I 27 fhe managa2m2ani devslop ent;programees peid st tne
instituta.

3.2.1. CONSULTANCY”I“f-

During this period the division executed two consultancy
projects. The first consultancy was the Assessment of In-
formation Managemant Training Needs. The client was the
International Development Research Centre /IDRC/ of Canada.
In executing the project the following countires, Kenya,

Malavi,

Zambia and Zimbakwe. were covered. The second consul-

tancy project was the mapping out of computerization strate-
gy for the Board of Internal Trade of Tanzania.

3.2.2. RESEA

RCH

In research the main activities were concerned with the
development of training materials, including case study
which has been published by the management development
programme of the Commonwealth Secretariat.

N3
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3.3. EDP DIVISION 1589 ACTIVITIES

3.3.1. TRAINING

The following are the training programmes the division nlans
to run in 1989: :

FROGRAIMMZ NANZ - DURATICN. VENUE
1. Managemeni Iinformation Systaas 2 weeks: itisrs BILL
2. Data EBEase Management Systems 3 weeks Horre Hill
Z. HFHicre Camquter Based Systemsz b
Development o 4 weeks Fiyiro Hil)
R R N7 £ 80 U
- - - R oy SR EE e YL [ToTC
<. Advanced Issues-rni{Systems~ “=7i -°7=:S
DeveiopmentJ:ﬁ§§§“ Lo 4 weeks Miiro Kill
T S e vepe ¢ = — - — T T
S. - Management Insormation?SysteamM - 2:weeks . H)ire Hill
s : L TYARS I ITARE
&. End User Information Systems
Development TTTTLO T T T T 4 weeks Hyiro Hill
7. Structured Systems Analysis T
. and Design (o & weeks N3iro Hill
o .- - . .;j-..-----.. e et i elie i T T
€. Top Level Seminar on Comguter ¥
rolicy - T . - 1 weaks Swaz;land
9. Siructured Frogramming —° - - 3 weeks Hjiro Hil!l
3.3.2. COMPUTER BASED TRAINING -~ - g e

Apart from running the above courses the dlivision will spear-
head the introduction of computer based trainingi;where computers
will be one of the teaching tools in a number of courses.

o - .

"3.3.3. CONSULTANCY " ' .

. t. ST g T . ’
This division will continue offering consuitancy servi
information technology esapazcially in thz sollowing ars
1. Selection of computer hardware and softwara

- Raview of 1nformation systems

. Auditing of data processing centresz

(&




S. Ccacucting computerisaliicon feasitility stucies

5. Develcpment of strategic infcrmation systems master "Dian.

3.3.4. RESEARCH

-ent us2 ST rntaraalt:

ne undertater :n s2ieciec arees
<z

o~ Technc.a

Tha divisicon will continue ceveicsing 1ccéi traraang
2spacially case stugies.
3.4. RESOURCE REQUIREMENTS
Thz ef<act.vanz:iz cf the TOF division rust Liks any o
Ziviston wi:il gesand hesvily on %ne avarlability of r
555 human and harcdware/scftware.
Currentivy the division haz :astailed a foifzl of 1T M
wnich ar2 agdeguate o spearhz2acding th2 ccapuier bas2
ang ccaputsr programmz2s spa2ciells d2signec tor Comspul
Gn te-ms o° caonsuitants, the2 2:vi3Icn 15 & OnRS @man oGl
consuzltant wili nc. be &bie to run coursss, flve S25%
insrocucti=n = compute-s and to lea? the compuier ba
*ra:ning, the-zfzrae “hs-= 13 3 g-22i n22c for the Ins
rFecrult a s==ccac consulzant. Givan the constantiy 72
0% microcsmouters bsen iastellel 1a the ra2g:ion, ths <
t3 be razcrurted sholl be microcompute- spacialist.
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Also a Data Base Management Specialist should be recruited

as well.

Other requirements are:

a/ Additional microcomputers

b/ Software with emphasis on industrial such as CAD/CAM in
food industries, /sugar/, textile industries, electronic
equipment factories, transport and telecommunications

equipment.
¢/ Building of microcomputer laboratory.

d/ Since most organizations have problems with foreign
exchange fellowships to enable organizations in the re-
gion to take advantage of the programmes offered.

e/ Salary support for two consultans.

f/ One consultant from a developed country.

g/ Funds for preparations of local training materials.

b 30
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h/ Funds for féllowship for'Esgﬁi conshltants to enable théh'
tc attend short courses. . - . - -

i/ Assistance in organizing courses in maintenance of infor-
matic equipment, including:

a/ Digital instruments,

" b/ Digital measuring instrument,
¢/ Microprocessor DBase instruments,
d/ Microcomputers.
ST FoLeT tw T Lie OBT. TS
it ) = el t M S S S %ffrs‘?;:
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5. LIST OF INSTITUTION VISITED DURING MY STAY

IN TANZANIA

AND PERSONS MET AND INTERVIEWED

Dr. H.F. BITANYI. -

TANZANIA COMMISSION
FOR SCIENCE AND TECHNOLOGY

P.O. Box 4302

Dar es Salaam Tel. 25802
TANZANIA ) Tlx. 41177
Mr .ENMSHIN

DIRECTOR

TRADICIONAL MEDICIN .. .

UNIDO.PROJECT UR7/81/02 6 .-
’ -k )»‘3;'4;""' RENEE

Prof. NDALIO - DG .

TIRDO

Box 23235
Dar es Salaam TANZANIA

Mr. S.M.K. SELLA

SENIOR INDUSTRIAL
ECONOMIST

MINISTRY OF INDUSTRI
AND TRADE

Box 9503 )
Dar es Salaam TANZANIA

Py v ———— e e ¢ ——

-y

' . KUSIYO MBIKUSITA LEWANIKA
8.8¢. . M.3¢. MBCS
@Pﬁniw Consulant in Electronic Data Processing
S and
Chief Electronic Duta Processing Div.

EASTERN AND SOUTHERN AFRICAN
MANAGEMENT INSTITUTE

P O 8o« W0

Ted 200175

Teles: 42076 ESAMI

ARUSHA Tantama OR

Fetegroms PERFORMANCY.

P O R Saa2%
Tel NI
NAIROB Kenys

I3

L R R

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION (UNIDO}

TSUYOSHI KIKUCH!

Senior industrial Developmaent Field Adviser

Mail: UNIODOVSIOF A
c'o UNOP, P.O. Box 91802

Der 08

Salasms, Unlted Rspubiic of Tarzsnia

Tol. 27611-15  Tolex: OSM 41284
Cable: UNDEVPRO. DARESSALAAM

[

UNITED NATIONS MI0USTRIAL DE\ ELOSMENT
ORG) NMZATION (UNIDOY

JENS RASMUSSEN

Programene Othces UNIDOUNDP

MAR: UNIDO: SIDF A

C'oUNDP PO Box 912

DAR ES SALAAN. UMITED REPUBLKC OF TANZANIA
TEL: 22311 S THEX DSM 318

CABLE. UNDE® RO DAaN tS SALAXM

SOREN TEJNO
ASSISTANT RESIDENT REPRESENTATIVE

-z
o
UNITED NATIONS DEVELOPMENT PROGRAMME v\l' ‘0 llg
P. O.Box 9I2 Av’"‘"
DAR ES SALAAM
Telephons Office 2141578

34834/
Toloxs 41284

)

| 0. M. Shue Bendera

Director

SCIENCE AND TECHNOLOGY DEPARTMENT
hoahance

Ministry oI"PhnnIng ’

And Economic Aflsirs

P. 0. Box 9242

Do o5 Salaam

Tanzenie,

Telephons

Ofiice: 29311 (Emt 27)
30302 (Dirsct)

Telsx: 41651 Davplen I'y
Cabdle De:plen

Dr. M.L. Luhanga B.sc. (Eag.). M. Eng..
PGCE, M. Phit., PAD
SENIOR LECTURER

{Department of Elccirical Engineering)
UNIVERSIFY OF DAR ES SALAAM

P.0. Box 35131, Telophone: 49168
Dar es Selaam Telox: 41327 UNISCIE or
Tanzanis 41581 UNIVIP
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Vamtsas CLamUals B R Y ABAl RIRAL UL PRLUFR MY

CITZ HUTTEMAMNN
Huead 180 Daking Section
Educalemn, Stimmie std Dudumentumwn Cenlie
Pastlacn ) iey

3300 Bunn )
Fed Aep ol Germany

felea 336710 dacbn Jd
fet Q228/30u1-223

AUGUSTES MUSANA,
ALA.MSLS. (Case)
Senior Librasian. and Head of
Library and Documentation Centre
Tel. Home 7770 Acusha

ESA}

EASTERN AND SOUTHERN AFRICAN
MANAGEMENT INSTITUTE

P.0. Box Y030
Tet: Ontice: 2¥81-3

Telex 32076 EACOM! P.O. Box 6628
ARUSHA. Tanzama Tel: 29256.7 ¢
Telegrams: "PERFORMANCE™ or NAIROSB..

JACKSON J. KILIMBA

B A tHems ) tACIg). M.V0 ¢ Acxrgd
Semor Comsuttyat i “toancal and
Management Avtounting

EASTERN AND SOUTHERN AFRICAN
MANAGEMENT INSTITUTE

20 Box DX

Tot: Ottive 28813

Fefen 32070 EACONME

ARUSHA. Tanzacaa

Fetegrams "PERFORMANET or

PO Box fealy
Tel: 286 T %
MAIROBL. Kenva

. TobisS. Mamyika

1.Gon (Bom) W Com.
Priscipel Consaltint in Yeaagrowst \cromting
{Foancal Mparet Chucn

© JASTERN AND SOUTHERN AFRICAN MANAGEMENT

INSTITUTE (ESAMI)

PO.Box X0

TeOfce 2015 fes. 7761

Telex QUG ESNATZ 2.0.8 5558
AUSHA Tz Teh: 25/ 718
Teyans | JEFORMANCE R NARCB. Xana.

Tanzania Electrical Goods
Manufacturing Co. Ltd.

M.A. Hemed
Purchasing Manager

Manufacturing Division

" TANELEC % o o o
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REPORT

on "State of the art and Review on informatics/microelectronics
in the Mauritius and identification the needs with regard
to suftware training”

1. INTRODUCTION

Challenged by the surging technology development and _ the
demand for modern information systems, Mauritius introduced
ftvs first computers in 1968 both in the public and private
sectors. These systems were. mainly  used. for economic
benefits in mediam and large organisations-for the automation
of repetitive clerical functions and control reports.  for.
management. This situation has not evolved until tecen*ly
when ...people started to: tecognisez,the potentially ‘major.
contribution of information,technology to.productivity gains
and financial success.  This situation cteates conditions for
: conputer;manufacturezs1t0<implementgg&hglrzybusiness ine“the,
count\‘:yr.gvg Parallel _to,the,d nstal@a;ion,of.bugjness,,gﬁgems.a
= theter-has been. a'boostgvgn»gthe( initggg,;j, »;qf assqcl ated.’
'educationalgand tralning;materlal;‘_;g“ﬁj“i1$ U‘JT't“ sﬁpnﬁhdo
z:oiuaa sy ciingnssdyiy uq§g§gqqg§€-;,ﬂ;»}u03v~b3a¢1153

: o T O Y as axs btx‘-:'

o~

s -p-..'\..-m-.
1 evm

2. COMPUTER SUPPLIERS
In 1968, only two computer manufactuters‘ we%e active in’
Mauritius, namely International Computers Limited (ICL) and
National Cash Register (NCR). Around 1988, more than a dozen
;. -.suppliers were sharing .:the. .market apii. Agelis sﬁggoﬁh}509pliers. : L R
; . currently operating {s attached: gin"hppemﬂx:j ‘1.°¥~ other o
computer peripherzls are also distributed}'by agents and
distributors involved in the computing business. ~

Due to the relatively small size of Mauritius and its
busfiness volume, the computer market is limited to the range
of mini computers. A recent survey {illustrating the
Mauritian computer scene is attached,in.Appendlx 2._?_

< e
- ~

' . The hardward“‘repieséhtatiués are’ normally structured to SR
§ provide the necessary hardware malnt nance. b L, thete are_ "
r certain ptoblems concerning the small range of’e ipment

- ‘ . - Sl tcgl P
3. SOFTWARE SERVICES R 3_,:-u.sa;“ e

-

! The current trenc of computer sales, mainlygi:'iéke ‘area .
small business systems has introduced a ‘host of computer
software packages, mainly accounting, in the country. The
main difficulties reside around the user's skfll to evaluate
them as support services are non#extant.

The more traditional software houses adopt the approach of
systems development and the use of locally available software
to promote their business but thev are confronted with the
pricing structure which are escalating for this type of work.

R
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Small business systems users cannot afford cthe services of
professional data processing personnel or consultants and ic
is 1likely that they will not probably develop enough
confidence to proceed with extensive computerisation,

- 4. APPLICATION AREAS

The public sector has instituted a data processing diviston
under the responsibility of the Ministry of Finance to
support theilr needs. In the private sector, those
organisations which <can justify - and atford inshouse
{nstallations have structured their own -data processing’
units, Bureau services -and softwa.e -houses have been
impiemented to provide services to the general - Mauritian
i business. - In - this respect; most®of the:large organisations
S ,are“currently’using; this- tispe -of setvices. - Local®‘development-

L redourceés durifig the®last’ten years ‘havelehabYed!rle Warivus’
$-" economic sectors to set--up*450ftwa?é“ébpl&d%tloﬁkﬂsystéﬁs?
{N# © tallored to -their respective requirements, i The . sectors . - 3
- covered are as follows: T :

s+ eveyte ol tantk s~
TIuQUZ v3TIC T

~ Sugar Industry
- Commerclal & Trading Industries J
- Manufacturing & Production l:dustries
~ Insurance e e .
- Banking . . .. . R
! Tourist Industry  ° peoEE ‘;"““f“;’";;‘,’_‘;_'““'~';‘:‘;"; r

parastatal -Organisations
Textile lndustries

- Construction Industries
~ Szientific

[ 2 I |

5. APPLICATION SYSTEMS

In the public sector which {includes para&statai”ﬂbodies, the ,

. f?llowinq applicaf}ops.system§ havefgsgn”gﬁzgﬁop%ghwbjﬁﬁ ol

!
|
i

Yoo S " 34 Y.t vaLizan ‘ L V03
<3 Personnel e.g. Payroll "_‘, ﬁ.;_L:ﬂ.ﬁi :2q£;ng i,::éf?
~ Inland Revenues e.g. " Income Tax, Sales Tax T MR

- statistical Applications e.g. Imports & Exports,
Central Statistical Office s e )
Naitonal Pensions Scheme
Electricity Billing
water Billing ' . AR R L R
Teleaphone Billing - : .
Population & buildings Census Database
Municipal Rates & Taxes 4 Research '
Sugar Crop Insurance # Examination Markings

]

[ I B T B |

In the private ' sector, emphasis has been placed on the
computerisation of accounting p:oycedures. The following
applications systems are currently in operation.

25
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SUGAR 1NDUSTRY

- Personnel & Costs Analysis System

- Stores Inventory & Analysis System
- Budgetary Control & Costing System
- Planters & Sugar Allocation System
~ Cane Sampling & Laboratory Tests Systems

- On#line Weighing System
- Cane Fields Yield & Analysis System

- Vehicle Costing System E -
- Accounts Receivable & Payable Systems
- Fixed Assets Register System o LR
- General Accountancy System .
~ Sugar & Molasses Proceeds System I
- Statistical Systems See e Be B

me . ».‘_ P . ‘ ' : -
COMMERCIAL & TRADING" mous'rmes"“ j“ i‘,‘ e Rkl n

s TS E TN R & E1SNE S} -

-, Petsonnel System . ' R L R L T s
~ Orders Entry & Purchasing Systems-~* e
- Invoicing System fot o tes .
- "Inventory Control & Management System
~ Accounts Receivable & Payable System
- Sales Analysis Systenm
- General Accountancy System
MANUFACTURING & PRODUCTION INDUSTRIES B "f} -
- Personnel & Cost Analysis System -
-~ Stores Inventory & Control System
- Raw Materials Odering System
- Finished Products Costing System
- Manufacturing & Production Costs System
- Work In Progress System
- General .Accountancy . J . R Y
INSURANCE ‘
- General Insurance System

H

Individual Life Assurance System

Multiple Stage Endowment Policy Assurance =~ :- /8"
. Group Temporary Assurance S
Family Protection Scheme

Decreasing Temporary Assurance
- Medical Scheme

)

- Pensioners Payments
- Reinsurance Payments
~ Evaluation of Funds

- Accounting Application
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BANKING b

- Current Accounts

- Saving Accounts System

- Deposits Accounts System

- _  Loans Accounts System

- Exchange Accounts System

- Bill Progressive Ledger System
~ General Ledger System

- Statistical System

TOURIST INDUSTRY Ty

- Planning & Reservations System

~ Hotel Management System. -
- incoming Tourism Services System
-~ . Outgoing Tourism Services:System . - .- = RS L I T
- fAccountinq Appllcations“System B B

TEXTILE mnus'raxss 6”3“, peizancL o1
Same princlpals as descrlbed under Manufacturing and
Production Induetrles.’f ' ' ’

- PR

CONSTRUCTION INDUSTRIES

- Personnel -& Cost Analysis System
- Site Costing SystewT>:'C/1 -

- Contract Administration System

~ Accounting Applications System

SCIENTIFIC

Research work is being carried out by the Mauritius Industry
Research Institute. :

Other sclentific work s being ‘performed by a firm of
Consulting Engineers.

‘vt

6. MANPOWER .

It is estimated that 660 persons are directly involved in the
Mauritian computing business. ".There are: 25 engineers who
provide hardware support and maintenance services and
approximately 125 Management & Software persons to support
the development and maintenance of software applications
systems. It is worth noting that since 1980 the total
establishment supporting the computer business in the country
have been all nationals {.,e.,Mauritians.

7. GENERAL TRENDS

With the breakthrough of 1nformation Technology, computer
evolution and the advent of communications networks [t {s
perceived as a drawback t- zontinue with a batch processing
mode upon which existi apolications systems have been

>
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designed. Desicion makers view with. concern.  the 1latk of
management tools to exercise their functions. 1t is expected
that within the next two years, neacrly all installations in
the business sector will renew theic hardware equioment and
will emdbark in redevelopment of software to avail themselves
with the new techniques and facilities. Otffice automation is
béiny implemented at an increasing rate with the availability
of software packages to ease routine wcrk, e.g.. word
processing, database, spreadsheets. :

P

8. EDUCATION & TRAINING

_up tne challenqe;o ,comgg

Most ot the management ‘and software personnel in computing
are either university  graduates .from, various ,European. or
American universities or  persons. withr.o§9y9n5 experience in

the tield., Since‘,pastkyeags, abqut .a dozep.univ, :;,i.ty gra-
duates; hava beeq@pptu;nagggpnpﬂﬁ bl oat)
X g .

!

Lo 4-‘-

: - n*ui@o‘m%o g
8. 1. EDUCATION f:‘.‘"‘.“' Y ‘}'f-l ’ 4 i
Sy w3 cfeotif ek e 9% la vridsd

(1) A computer section exists under the  school of
Industrial Technolocy at the University of Mauritius
and Lt glves computer: courses at:Certificate and
Dxploma levels. - - " . : L L 4

F A .“. .\a...p\-»-.\mw‘,.y.:,.z,

(2) The Mauritius Institute of Education, a 'pedagogical’ -
Certre, has a computer unit which gives training in
Computer Studies/< ~ience to.. secondary school
teachers. . ‘

RN

(S Comgniter studies has been introddcpd as a
full-fledged subject at secondary level, uwith effect
from January ljd?'v . Tra o ITOM i TS0 Y -.l g kel

(4) Education and trainng are being-organised-~Idcally“to
provide people with necessing shils- to use-computers .
/Apendix 3/ , 1 AUIAT TwIFRT . C .

(5) About ten private training 1nst1tutes are giving intro-

ductory courses in computer studies. @ -

& RS S A4 L A ¢TI e
8.2. CIVIL sznwxcz AND PARA-STATAL BODIES!' e

(1) A Civil Service Informatics Plan (CSIP) is under way
and the same aims at large scale computerisation of
Minicslrios and Government Departments.

(?) A Data Processing Division exists under the Ministry

of Finance and 1t pretsently caters for most public
servicee computing needs.

yy7




O

«(3) Ministries/Departments having urgent computing needs
are equipped with either micro or mini compating
equioment.

(4) A large number of para-statal bodies including
financial itnstitntions have computer-based systems.

(s) state> Informatics Training Centre (SITRAC) for the
training of Public oOfficers 1is expected to be
launched soon. . -

8.3. INDUSTRY

(1) *-There exists a number of “computer suppliers and they -

i~ :deal with a”widé'spectrumfbf”towputer*equip@eng;"oFi'*
s different - brands - - almost-all we LPSknown ccompiter <+~

Sianufacturers S such 5§~fBﬁ?’Df&iEéF?‘NCﬁ?ﬁﬂaﬁﬁ?ﬁ-HE{‘”S:\k*.
ICL, BULL, etc. are-represéhtédéﬁca:13}?§§§§§&§°g?53 qL .-
.- ' sy - - .7._) e . ' N -
(2) With the increasing use of computers'in1$pd05tr£gs?aéa:~=.
and services, a lot of software ac tiviigVG e 1
taking place and are likely to grow very fast.

P .

-3

(3) Some industries have already embarked upon plans to
computerise thelr processes and with the shortage of
labour many more are likely to do the same. 2o .3:7

- .. o . e e, - e e o “
8.4. OTHERS e v T A el =L ==
(1) A National Computer Board is expected to come into '

being and 1t would act as a coordinating body with
regards to all computer activities in the country.

(2) To improve quality of life, there are plans to build
public Information Networks for utilitarion as . well -
.as. leisure purpgses. g .. '

2 penievt fotc noldsomb3 . {
i3 ewer (22 Qe ProeDeA AV Ui 03Q abivciq
8.5. PRESENT TREND:: “kbrnoA\
RGN - o D . s, Ty
(1) Telecommunication =~ ;- -, .7 = -~ . . cewoye

To modernise the telecom services a Para-statal
company i.e. Mauritiusquelecommunicationsw-ServicesL_g

3 (MTS) has been created and it s expected that
within two ycars Lime main aims of MI5S will be
achieved.

(2) some Banks are already using ATM and with fur ther
improvement in quality of comminication other:. will
be encouraged to provide service at computer speed
to its customers.
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-

cstablishment of Stock Exchange, O0ffshore Banking,
Medical, Industrial and Technological Data Basgs
weculd increase the demand of ccomputerisation and
hence software and trained personnel.

Besides, the Government is keen to explo:it IV fially
to improve productivity and ultimately to cdeveloe an
expar: oriented industry in this sector.

9. CONCLUSION

The

as.well as private sector, proper base and in
go in favour of Mauritius being the suita
matics Development Center /IDC/.

Mauritian computer business is not as sophisticated as it
should be. But the awareness of the progress that can be
achieved. in all spheres witn this technology creates a sound .
atmosphere for the country to face the challengex. &
igfornation requirements. S

SW 2,

"Hithiincreasinq demand for computerisation in the. pub

frastructure.all:
ble choice of .Infor-
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11. LIST OF INSTITUTION VISITED DURING MY STAY IN MAURITIUS

* AND PERSONS MET AND INTERVIEWED
1 !
UNDPFIELD OFFICE g_ a :)
_Resident Representative: 03 thne nas
Mr. J.N. Marchal M. B RAMDANEE :.,(‘;:'.:,:,.:‘*

- . Chamman ang Mandpag Crreczar c'::&'s wam A
Resident Coord:nator. . ﬁ'i‘.':is'.’.
MAURITIUS ~ ?

’ ¥ g .’: ’ . . '.- o, .
SURGICAL HYGIENIC AND ALLIED PROOUCTS LTD

= - Ove Tel .
'Setviees Co. Ltd
" ¥ p_ 0. Box 65, Port Louls - Mauritius

"mepmn Nationsl 080221 :
International :+230 080221
Fax -+230 081070
Telex - 4210
Jobn Leuny Yinko %

M.B. RAMDANEE
Chawman ang Managmg Dwecror

| PO Box 643, BELL VRIAGE. POAT LOWS, MAUWTS Dr. G. HAIDER
mmmmmud,.m .. MSe., PAD.

- Computer Consultant

. oo Goverament of Mauritius
T ’ Mioistry of Finance (MAB)
"m,oﬁz:m-llu Government Centre
* Residence: 66937  Port Louis, MAURITIUS

-

MICROTECH INTERNATIONAL
SERVICE LTD

MICROTECH TRAINING CENTRE ’ We F].Oreal

B. ANSEEREEGANOO

ODIRECTCR PRINCIZPAL )
KAVIRAJ GHURBURRUN
DATA PROCESSING MANAGER
¢ DUMAT STREET

‘ TELEPHONE 2.4147 PORT-LOUIS
TELEX 4391 RADIAL 1W MAURITIUS

FLOREAL KNITWEAR UMITED

P. O GOX 45 - CUREPIPE - MAURITIUS
TELEPHONE 86-93 - TELEX 4264 FLORTEX IW
FAX: 062337
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With the Compliments of -
: O Q THE NATIONAL
[ ]
== TRANSPORT
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g Te 86-2938
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Appendix 1

HARDWARS REPRESENTATION IN MAURLITLIUS

International Computers Limited
international Business Machines
National Cash Reglster

Wang Incorporation Ltd.
Hewlettspackard

Olivetti o

pigital Equipment Corporation
CII HoneywellsBull

Apple T
Apricot

BBC Acorn
Commodore
victor Sirius
Anstrad & =N
sinclalr .- 5.~
= :IBM ngggggglfgg _
oo atum 3:#ﬂjaud“

TN ‘r'i.‘:"!'. -

.

Agggndix 2

MAURLITIAN COMPUTING INSTALLATIONS

Mini Computer Systems 29

Micro Computer Systems 49
’ . T P LEETR I B I

personal Computers Clive ets . 108
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Agendix 3

The Computer Training Unil of the MCC1
Since its incepticn in Akpril 198%, there has been a gradual
evolubion 1. the scrvives offered abt the OTU.

Today 2 types of training are being offered :

i Diploma in Computer Programming of the MCCI.

It is a one-year professionally oriented course vith a daily
attendance of 4 hours followed by an eight week training in a
private firm. -

. S IT0 LT ;_
2 Higher Diploma in Computer in Progra-uf é?1§_75?’?“ EL
(BTS French D1ploma) v CREITELL. W0
f ~:—->v ::E..‘f.: .c‘
The ngher Dxploua is a pIOEE;ﬂygnally igfTéntéd coursezof 2
years specially geared towards’ business management. It

includes a 2 month training in a private firm at the end of
each year. v

The .training is organised around a few fundamentals

principles.
1 - a thorough training in programming. ----

2 - a substantial knowledge of gquantitative methods of
management. o

-

3 - a sound training 1n Systems analysxs and debnqn
4 ~ Human relations development as a basxc element' for
harmonious integraticni-in his work. ays1: it zy5T

THE PROJECTS OF THE CHAMBER

- The setting up of a local data bank at the Chamber.

- the computerisation of the different services - of the

Chamber.

SUGGESTICHNS

INFORMATICS is a very fast moving discipline. It would he a
good thing to help the professionals of the island to keep

abreast with up to date technologies through training.

B
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. 2
STATUS OF INFORMATICS TECHMOLOGY IN ZIMBABWE

1. Introcuction N

1.1. Computer and Supvliers
1.2. Major Computer Installations in the lic SECTOR
1.3. Major Private Sector Installations
1.4. Education Training
1.4.1. Computer Education in Schools
1.4.2. Computer Societies and Clubs
2. Inhouse Training .
3. The needs for Training
. R 3.1.. Prospect of Enhancing Computer Srudies in :
P Engineerinq Curricula in UnlverSLt[ of zlmbabwe . ‘
. ' Jﬂ3 2. CAL - Based Courses

A e S
: 4.»Computer Based Financial Transaction Processing

- Zimbank Network
4.1. Introduction
4.2. DP History
4.3. Main Application Concept
4.4. Communications

5. Realtime Financial Banking in Zimpabwe

CABS’'Network
Central African Building Society /CABS/

6. Data Communication Networks
7. Bibliography

8. List of Institution visited during my stay: ., in Zimbabwe .
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REPORT : -
on "State of the art and Review on informatics/microelectronics
in the Zimbabwe and identification.the needs with regard

to software training”

1. INTRODUCTION

Zimbabwe is the youngest 1ndenedent natlon in_.the Southern Afri-
can Region. It attained independence on 18th April. 198¢. Since
then there has been a growth in all areas of 1nformat1cs in the
country. The. country was: lucky" to-getAbacR,la number of:Zimbab-
weans from abroad with education and experience in- informatlcs.
In. addition, a good number:of Zimbabweans -haveé- received iitra-=
ining/education abroad in information technology sxﬁcelindeﬁén- - R

dence., There, has alsqbl‘aeeni‘gn‘ sdpcre Esg.dn gsalngnga%té %%STIKI e

society, micro, usegsgclubs,, omnercialacolliegesinye! g;ig;qbqols

Posts’ and Telecommunlcat}opsaporpo;at;gnaangsqtgert ggge;q;ga—*__
nisations. There has been a,prolxtera;;onigfqmigggggompqteﬁggin

small businesses and: personalrcomouters .are becoming eve: incre- -
asingly popular. More and more government and prlvatenorganlsa—
tions have started using computers, large and small, for a varie-
ty of applications, ranging from simple word processing to sop-
histicated on-line real- tlme applicatlons using telecommpnlcatlon

l1.1. Computer and Suppliers :

The first computer came into the country in?1961'— an. ICL 1f¢2
which was installed in the Covernment Treasury Department. This
was befcre UDI - Unilateral Declaration of Independence.

artel ‘rdbgepdewﬁe there . were, still some_ old,;:second.
generation . or early thlrd genigition mach1Qﬁs tunﬁ}ngmyatc

bat vism

systems and’ usxng'tapes as’ ‘the,.ma n’mass sto:age ,me@é .,(,Jjé

independence’ therp"&as.oa % sudde hange,, pﬂﬂg d‘? ;ﬂﬁ og,.,
“npusineqs nd | these ,and

suppliers introduced some ' of be latest nardware-ln tber

market from the supermini ranges- “of - Data Genetal, ‘pizital),

1CL, NCR, Olivetti, Perkin«Elmer and Wanqg using 'state of the g

art' software w1th paging .and virtual memnry,foncepts,adata:
base : management systems, - and:” productivif\i- -toois? ‘Y1 fke™
application generators and 4th Generation ]anguages. This -
has set up a trend in the country and any organisation going
for wupdates of existing equipment and/or new computer system
has a difificult time' to choose from the different and 1latest
hardware/software options cffered by the vendors. A list of
current vendors 2nd their machlnes appears in Appendix 1.
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1
There are several reasons for the rapid growth in computerisa-

tion in Zimbabwe. . -

Firstly, despite lack of growth the economy of the country
remained relatively vibrant' and dynamic despite sanctions du-
ring the UDI period. This was largely due to the support of
South Africa. The trade embargo made Zimbabwe industry inno-
vative and self-reliant to a large degree. Zimbabwe industry
‘suddenly found itself able to export its goods freely into the
world merket with all the competition entailed. Computers and
computer related technology were quickly accepted as a means

- of -increasing: managerlalbeff1c1ency and thefoby getting a com-

etltlve edge. - - e
p g - L I Ao, & asad

-Sec0ndlx South Afr;can 1ndustryVha=Lhadwconsaderable 1nfluen—
_ce ongZimbabwe informatics-sector:par¥vicularlyrduring.the . UDI
erq.aThe South _African; 1ndustry;lsgfalrlyxmodernised.and well

..... roolonduas moizssotsdint b.iﬁds aol3 eaubn\':-ur

'Tﬁ!rdiiiJmostﬂofitﬁg;ﬁﬁrieﬁ%§%§6‘" it ngtl“':’ 3; 'ev

"pubPEc: sefvantsiwerdfiahcatedds
_é&#iﬁ’fheswest'ﬁﬁ?ﬁ°!§me9wh§‘

wdpé maKfng9inr8aa§iiﬁEo eﬁengﬁéﬁg. i : 3iﬁ??xﬁ‘*
-EhdPePdtready j* iive&ﬁﬁseeniﬁan=‘e‘i= Fenceatney | 25 :
: usinchomputersf‘Thereforé ﬁﬁeﬁ‘tﬁéyﬂﬁﬁ&f ' fice -
-~ =théy were quick?to make usehof theﬁt‘ol 8 i REHraa! echnolo*
“gy- had to offer foaw “ Dl 9~Jh Iﬁraqo« .

SIS TR & ‘c.“k.u...s&«_-.m" :

7 S ' L eS8y 3”' X <5 TR b2 "i.ueeu
1720 MaJor Computer Installations IRt e Pug%ﬁc Sectoif‘fl e

C s P - e, e
B Ead . . [P S L

Every Government department_and Parastatal in. Zimbabwe. elther
has, its own computing facilities or it uses; those’ otfered by
one or both of the two~ Government bureaus,” or "{t uses’ a
bureau in the prlvatt sector. As’ yet ' no _Government

organisation can'*be said to be -fu}ly computetiifd.

f-=However;'the number of computef“instal Qioﬁé?; >

‘;ysector'is impressive fora- cOuntr ) v{,f.ém‘ba y - X

?tuSK The’installatld%s des %ed bélo

exam y‘ -
is‘in existance at®the time49f writin Q”_,,qut"§}9t3:c33
The full list is given in Appendix IIIZ Soue JL: MO -
,‘ — e - . - Lo e .'-l".r"“’ [ I 28 r € ’

Scientlfic» Compuning Centrev (SCC) lthChJ 48 -onedaof two -
Government. Computer centres waspestabkished 1n11982awlth the
tollowing primary objectives .. R A

(a) The cost effective provision of computing facilities ana

resources to GCovernment with emphasis.on scientific type
applications.

W
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‘. on., behWalf of- users,.:.and subsequencly given. to users for

wy

(b) The provision of centralised training faciiities rs SCC
personnel, computing staii from user departments, a
“well as trainting desizned to enhance general
agprectiation ¢f uowautt-; within the 2ublic Servirce.
(c) The provision of <consulzant. and 23visory servizes to
Government <Zegartments in tne z2rea of comzuzing.
Three distinct application areas we:e 1c=r:iiied wher. it was
set ubp. These are 1) National & Socic-Zconomic Planning
Development, (2} Engineering, and (3) Biological
aonlications. :
SCC was conceived and designecd 2assentiz2lly as an oa-line
bureau. In fact in 1€s origiral ccacepr, SCC wes moze of an

information centre than a bureau. User deparzments were -
expected to be ”onpletﬂly selfﬁ eliant as rear as programmiag -
was: ‘onceéhed“‘?héy fwere to ~get computing —hardware and .

., SCEtwdre: from the “§CC, “as, well as expert advice, ‘guidance aad,,

trgfglng.—&his conéépt was’ jetissoned within two years, after s
stifflﬁo“when iEﬁb€§ame evident that user departments’ could: ‘o

-'not ‘'get ‘the requlréd'staff.

SCC applications can be graugad intes cthree <zategories.
Categorvy =2one «comorisas agpplicatians {znglemenzad and cun bty
the user departments w1t1 little or no input from SCC staLL.
The second category are:applicaetions implemented dy SCC staf:

tunning. Maintenance 'is carried out by SCC staft. In the
third <category are aoplications implemented and run by SCC
staif on behalf of users. The number of applications in the
first category is not known. Those In the second and third
categories range from statistical systems to national
registries of residents,

The Computer equipmentiat SCC comprise two Perkin~Elmer model
3254 with 8 mb(RAM each,, and one Perkin Elmer model 3238 with®®
4mthAM. o There are: astotal of about 180 terminals=-connected”‘
to 4 these . machines - and- the total ‘disk capacity of~the thteel“
systems is 6 - gigabytes. - The three computers are linked”
through a micom 606 intelligent communication switch which
allows any of the terminals to be connected to any' one of
three computers. The three computers are also linked by
Ethernet. Users can access and transfer data from any of the -
other two systems while connected to a third system.: o

TRIASURY COMPUTER BUREAL (TCB)

The oidest compurter bureau in the counrry in  the Treasury

Tonpurcer tureau (TCB) which s the necond “Sovernnmernt

Centralised bureaz. As mentioned above TC2 waes established

in 1961. 1t was ser up as o batch oriented installarion and

has remained so ro this day. This ic pow changing  with ot
34
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acquisition of new hardware (sce below). TCB curcently has’
one pPata General MvV3AdQ computer, one NCR criterion .and one
DG S140. These three compurers currencly suppo}t a user base
of some 73 deparcments. Applications include Payroll, Tax,
Goverrmenc Accounts eco,

AGRICULTURAL FINANCE CORPORATION (AFC)

AFC has «uite a sizeable insrtallation c¢entred around a
Perkin=Elmer 3254 <computer wirh 8 mega bytes of mewory and
‘ahout 40 termipals. This installation is wused to -process
loans and other inputs to the agricultural sector. 1t has:
terminals in Harare as well as in a number of sites in <the

two reqgional centros. .. - -

NAT1ONAL -‘RAILNAYS;OF ZLMSABWE (NRZ): - ce el iriii

s .- -

R . - Lomecys
The Natzoni’ Railways ‘of Zimbabwe . has _ a net:work).= extending

along the
two & Perkfné?lmer (now Concurrent mepyters)

'!-L -Iw 5
conpbtezsaand NCR 'friteri‘onC and 'l‘ower cOJ!\PUte"?-yﬁ.ﬂfﬁi, “‘a&kg‘ 1
o BBV B
applxﬂd%iohq ate*ﬁﬁg%n qWoentories” and movement_:».ej erid oo 2o -

RECENT ACQUISITIO”%

- v

(a)In the Last years Air Zlmbabwe ourchased and lnstalled a Vax
cluster conprising two  or DEC's 32 bit VAX. 11/750s, 24

terminals-: and sz ether: associated ' peripherals costing around--

US$2 million- dollars™ ‘which was tinanced by the American %’

Commodity Aid.- Programme. A set  of Air Zimbabwe sortware
packages like . passengers,: tickerts, carqo, stores and

‘financial packages are expected to be rewritten to run on

this new system by the end of this year.

(b) PTC have siqneﬁ a uSs1.5 million <contract involving
Olivetti. This deal involves 40 HM34 mini computers, 135
point.of-sale-terminals - and.a-number ot: PR 2845 'multlourpose

' passbook: prlnters.gnThe .mintcomputers,. each with2 ‘mb RAM ¥ 1+ ¢

mb¢floppy.diskand; 14:55mb. inteqrated -hardsdisk,-: hiTe- -docaQ'
processing-capabilities andi:will-operateilocal da’tabac.es!?w-lth‘"3
on=line faqilities .to . be connected ta a céntral 'mainframé- infa
due time. The ultimate aim.is .to put all pnst ottices In'the'
country on%line, including rural qgrowth points, to provide’
etficient _banking and post oftice services in even isnlated
areas. This should:particularly helpc withr-the . rural< ¢ash”
flow, expediting: such matters .as transfer ot money trom:
financial bodies to small scale farnaers  and  agricultural
cooperatives.
() Treasury Computer Bureau install two Data General MV2gggg
Model 1 super mini computers and four MV2gg¢
DC micras, wicth 49 rerminals  aned 18 Jiagabytes  or Jisk
storage. New applicacion systems which will o on rto these
machines will include the (i) on«line srocx  ooeirol  ayvstem

B

na1n> s élionq on the ‘main lxné ok raix.g NRZ, hase R

o)




= ' bases. One immediate visible ’behetxt* fron -
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ard  an an=line Vehicle Flcet and Fu2l Contrsl systea tor the
Central Mechanical Equipient Departnent,: (ii) on-line stoTk
conrtrol and movement tor the Jovernment medical stores, (iii)
Pactients Records and Brug stock and contrnl, and stavistics
ot laboratory samdle tests tor the Parirenyatwa Group of
desnpitals  and  (1v) Stocx Ccontrol and Accounting Systen for
the Printing and Stationary Tejdarcment.

(3) The Ministry ot tducation have signed a contract to
buy a total of 19 YWang conputers, one %ang YS 65 tor the head
oftice and a Wwang VS 15 tor each ot the 9 regions. 1t is
intended to have Jistributed data bases <containing - rejional
information about schools, teachers and students - on the
te310131 conputers each with regional processirg ; capability.
However, 31l the computers will be networked. :oge;her;and
linked to the central computer. in the , Heac - Ofiiice. - . The
lattet,h in turn, will be; linked to.the: TCB an3..SCC computers
thus allowing transfer or deta be*weenjorcmpu‘,e'so; and s Aaxe

-: system will be ‘the qu1rk payment of- sala:x

Yo - (,,_. S s b‘ «;c;nn‘ gs}ie

:i3.. Major. Private Sector Installatlons <u AP
ci3=fi: mllere citzu

a:me of the major private sector iast allatLOns aregm14;,‘r,

- -

(3) C r Tulley Dureau N
.. {b) N C R BRureau v Yoy, S0
- - {2y 1 C L Bureau . C O STUEL !-“"“Bﬂu r\_m.
(3} Chenplex Corporatic
{e) &35 - i
{f) Zimback
(3) Beverley 3uilding Society
(R} Meikles Compuyter 3Sarvices
(i) 212 vuteal '
(¥) 513 Zuarsau
. 2 . . : - AT PR P
i. 4.' Educatlon & Trauung : Soenubmis 2yl ﬁabns-:: 2
) : S fenazers
e D30 . e ~-,

Ln,ghe ‘area.ot eduﬂatioh and train 1ng ,one must: startani&hoxbe -

Uriversity ‘of . 2imbabwe which has been: rurningw ac joint
Coﬂputer Science grogramne with other university departments
tor the lasct ten years or so and turn out annually - about 28
to 30 graduates. This 1is one of the primary sources of
recruitment for the government departmentsﬁmkpnploying
programmers. The orther tertiary educational institutes in
the country are the 'Harare Polytechniz and the Bulawayo
Technical College. The former runs a National lntermediate
Diploma (N1D) and a National Diploma (ND) course and plan to
start a Higher National Diploma (HND) in the near future.
Pulawayo Technizal College also intends introZducing a Higher

40
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National Diploma in Conmputing by '1987. Vendors like C F
Tulley & Associates,: NCR, 1CL also run courses in Progqtamming
and Systems Analysis and other computer related courses trom
time- to time. Some courses worth mentioning are (1) a onne
year course by ICL tor a<ademically qualitied sutadencs n '
programming, and (2) a three month COBOL course run: by € F '
Tulley & Associates where partiTipants pay no tees but atter i
successful completion ol the course, CF Tulley helps in job .
placements with other companies Ltrom whom the 1lees are
realized and trainees are honded by- the recruiting companies:
An “‘independent ‘' college in Harare - :'Speciss College runs
Computer courses in Computer Appreciaction, Basic proéranminq
. and . more - recently - have :-started 'a~Proqrann1nq ‘Certiticate
LA Courseiot:-the. British Aqsoc15tlon-o£ tompud%r- Protessionals:
; Other - ‘sottuare and.hardwate véndors”also provide’ tra\nlng in
'drfteredt ¥Riord: ﬁprores=1ng, ‘©dpréadt sheet WAHA® . datay3®bage
. 3.3 @ QUIER T & i

\

; Y L : 3 .
.g‘f21nbabu4‘§§s alrea y‘mentloned,nxs-uel' xah ,
f:'conputer technologﬁﬁuseduboabltdeWardwavetandﬁ- Cw
%7 using on-line real~time applxcatlons and local 'and’ broad area
networking > end computer to computer:- Pommunnrations Besides
those menctioned earlier,there are two other tairly large
networks in the private sector -+ one-belonging to-a bank and
the other to a buxlo:ng society both ot‘~ whicn have _been

S 3 vl
“3Fdi'scussed™in ‘compiriion papers. - ’**“**"*U“h Sonaith
. H -~ - '-,.,»,J- 4!.?"‘

t

Going into such sophisticated vtechrology has 'beén made
possible by the data transmissicrn service proviced bLiy the PTC
which gllcw computers To commuizticare itrom one site to another

both netionelly 2nd incternacionelly. PTC <currently rents its :
circeits either on a dzticated nasis or as 5 dizl-up service.,
Tney are also WCI KNG ci: the incrccultion ol tﬁe

lnternacional Pacret Swict:zhina Zervice (1PSS). Initially,
# is intended to intrcduce a system based.:iGf EXW’&I xézaﬁ'

v .prorocsls - wrnich  will - be  cornected to . the #3ritish . iR
i FT€lefoimuniications” lrnctecfational Dafae:--Swi:cﬁxﬂqxfséraicer -
" with® ‘ar nodein:izimbianwe.” This w:]l-raﬁxIxtate°traﬂlmF§s§aﬁ ' . R
i ot'small"ouantities o1 dara at-hich soeed, 'aS 1s ‘the -general o
b need,- at low’ cost, T - TR O DR
[ R ] ~- *1em : : .Y
P { 4 1. ‘Computer” Education in Schools ~° i ;1” ﬁa,u-~;

Computers are slowly being introduced in Zimhabwearn -'schools
2s  well. At Dresernt tnere are apscut 18 s<hools thrauqghout
the country whicn nrovide ‘some computing facilicties to cheir
students mainly irn the 1orm or nenby clubs, Or these 29 are

srimary <chools, ?ue Tilro Sonpuiers  Deina used Ly these
schoclis  are  nziniy F:n:iaxr CveL,  Ehectrun, LD xyicro,
Tommodore, hmstred and 'u«-e 1Y 25t athers, There are  about
helr a8 dozen schncls criering Comuuter Sticnte 35 one of the
subjects  at  '0' ancoor A level  n cheir Sudent s,
telvedere Teachzra Tralning Tollite nrovicte  traininy n
programming &n2 use or MICLO CoHOmPITErS I SINGI) edaration Lo

;

‘ .
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tuture s-hool teachers. A group oi enthusiasts interested i:.
computer education in schools <Toaprising mnembers Yrom the
Unnivesity of Zimbabwe and the Curriculum Development Unit ot

the HMinistry orf Sducation are also investigating how
inexsensive micro <oiputers (both in terms ot initiel nuying
cost and repair <cost) rumning oz <Sar batteries <caa  Le

. introduced in rural areas. The ainistry of Education is also
looking 1irto the manutacture ot BLBC micro ccmputer type
equioment with the help of some 1ocal electronic equipment :
manufacrurer and of introduction of conputer aided i
educational materials which can 2lleviate shortage ot )
-teachers and books particularly in rurzl areas.

1.4.2. Céﬁputer Societies and Clubs

To cater for theifast growing conputer community there are “a

.. number.:of; . gzlatiops .and clubs in the country. Flrst .ot
' *, all there’ hsrgpmqufer Society whizh is 2 joint host “at

'yi?thxs;igconfaren-e.»Q.The. society currently has- abodt” 46 T
;indiv;?ualg eqbg;goaqd.lee;1nst1tuxxonal meabers belongrng gg L
" .the"three’ q;ﬁes)ln'qarare 3ulawayo and the Kidlands.,™ 1ts =
activities>'inc Lude holding of 2 Datazom seminar each Octobter
‘to 'inform the public on a- particular ascect of computer.

industry, an acnual sunmer school {or sccietly members to
discuss current and future issues releted te conputing, =
Compucter Olywpiad helé biemnully <o stizmulate interestc
amongst school '511‘re., and aﬁvisirg the ~poliytechnisc in
coyrse deve’openent. The Zarare 2ranch of the 5Society_holds
regular seminars on the second W2dnesdzy ot 2ach month at &
local hotel.

There are also two clubs for mizro users ir the country- =he
dJarare Green 3zreen Club and the Belawayc Micro club. These
zluhs eim to inrerest amd  a2doczvte newconers in che
fascinacing tleld of =mitoocomputing. Izch clgbs have
oraganised very successiul ccmputer exnibirisns in
zcllaboration with the local Rotary Clubs.

There is also . 2 monthly newspaper <alled Computer Wews
published 1in Harare giving| news and views on everything
related to computers in Zimbabwe and jenerally circulated to
211 computer professionals 1n\;he country. A newslietter MUZE
(microcomputer wusers in Zlmbabwe Eéucation) published by the
Curriculum Development Unit og the Ministry of Educationn is
zirculated to computer users in schools.

L2
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Appendix I

-t
LIST OF COHMPUTER VENNORS 1N Z 1 MBARYE ;
© vendor Name Cquipment
AN S # (Pvt) Led 1 8p matnframes,minis,PC's.
Actounting Equipment Supplie: Olivecri Computers § Microcomputers
Atex Atex products
‘ durco Electronic Systems Burroujhs equipment
C F Tulley & Associates - Data General Equipment.
Computer Processing Group Wang Squipment, ACTOLN,BRC micro
Conputer Systenms & Packages - PS10M PC1l00O range ,Aprizoc/BBC/
: Electron/Sinclair/Spccprum .
Coaputer Technoloyy Group Ltd Corona . e
Field Technical Sales Hewlect-~-Packard

~ 18382 07

ICL Zimbabwe .,- .~ - sn: = ‘”32031CL1eQ9ipmen; B e

i ;- - ¢ TEResICL u aswes YL 39SEUI

¥emory -Computers: s %0 S hemorymicrocdnpiters ] (AT Erd
Nga®. SR e 9@ A B Te TR R recs Y

Mictotéch .l j.» 3 *f:iiw%\rfhpple‘mlgf°c°ﬁﬂqte§5 '

e

S [ PRI - 39 TR0
NCR Zim ggweigd;gusggjygeevﬁxifuca?gquxpmen;ifjﬁ'T ;
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Appendix II

List of user departments o! SCC

Agriculture
Ajritex

2lair Researct
Carcer Rejistry
Civil Aviaricn
Cotzor: Resear<h
Certral Statistical Office

Deads Office . . I
Education ’ i ’
Finance Zconomic Plann
Forestry

Gelegical SL'V°y ) <.
ileaizh PRI {,f_ O
Industry & Tefhnology~~a :
Labour Haupower'Planning
Lands RIS :

iny § Developnent: ™ T

Ra;opos Resear"h“¢¥5' / Sl Aibashbel - -
etellurgy o oL - . NP

: . : N . , :
?e:e:'o;ozzcalaSe:vices ] ! x
HKirnes
Xa2tiorna2l Parks N
Nazicn2l Archives = | . fgégéagiéuﬁsaﬂ.- crrm s
N¥eticn2l Registration ™ 7 b .
- - - . y Toumre AL
Parirenvatwa Hospital Dorer T
Physizel Planning
Punlic Zervize .. : .
puilic Construction .and National Housing
T3 5 S (TIZMITRICS) . \
R2jlctrer Zeneral
Izserve Genr
Rgajs . _:J;::'il(.\a:k;q - .‘.-_:-:'LJ tY et a2 b . i . .
Surveynr General = i (164269 ”af“ﬁﬁ : S :
Tax Comnission 4, ¥r1pA TX\SQ nal T "
Tsetse Control . ; e ; TSR TARE AN
Vet Services EEAS {75763 1 80 .
W2ter Sevzlopment . ’ AN
L -
. it
. . L B

Uy
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Appendix IIl

Government Conmputer Installations

L~

Installation -

Ministry of Labour
Man power Planning and
Social Welfare

Treasury Computer
Bureau

Sc1ent1f1c Computlng

ime Hinister“ i

It Jifice

!.attal,_Statiggiéﬁ.f .'

sﬂversit} of Zimbabwe

i

Harare Polytechnic

WYriculture

lsbabwe Army

Surveyor General

fCOnomic Planning

K
3

Mnistry of Construction
Md National Housing

Orestry Research
Orestry College

Centre - .. . LT

ConEuter

1CL ™ME 29
1ICL mi<ros

NCR Criterion
DG MV3ded, DGS146
MVSBOO’*‘;&'S- L £

" PE 3254 (2)
e

NCR’Deéisidn,ﬁateJ‘

micros (13)
1CL 29446 e
NCR Tower -

1CL ME-29

ICL Micros .
Bulgarian Computer
SM4

Perkin. Elmer 3230
Hewlett Paﬂkard

f

#
‘:

Data General C 35b'

H P lo0e

HP 150 *
Data General

Wang OIS
Wang PC
1B8M pC

1BM PC/XTs
Data General DClgo

L

o ';*w‘t-&# 1*& w:-'- - DR
'Digital vax. 11/750 -

Appilication

Student and scholarship

tile.Word processing

Accounting, Payroll etc
»Poliue, PC's (wcrdprccess
etecy [ -

Various application for
33 departmencs, tor ex CSt

Educational purposes

Education and training

Biometrlgs

Agritex = ‘TTii - fA
Digital Mapping
Cattrle Control

Stock- Control

]

research In torestry
teaching,wordprocessing

Sorveysy word«pr00e551ng
’calculations “a




tinistry ot
Commerce

Trade and
Harere Parirenyatwa
Hospital
Education
iieasd Office
Regions (9)

Exan Branch

Local Government & Town
Planning

istry of Health
National Parks
Meteorology

Transport

Reserve Bank

a3

Mi<ro Trade intormation
1
-t

1BM PC/XT National Cancer registry

Warg vS/6S (on order)
Aang VS5/15 (on order)
1BM PC

Various computers

in districes Accourting, payroll

18# PC/XT - e ol
Child spacing
H P nisros wudl oL Lpnit
Gane/Doachxng statistics
P £ 737 Lt Bol .ainet SoE (23980 EIS
o * weather related data
Olivetti 429 p SPCTOE
lm}crocompq;efz IS N S USgOo nlasa _
Wwang VS 93 - T ‘iiqc:a ot
*ang LVP .Barking
Wang PC's Salaries,wages
statistics,wn,spreadsheet
Data General . T VERFALS S LS.
S 149 Colle"txon of taxes
nicros
13M PC/XT .
survey & research in
vang PC Bilharzia & other diseases

z.goex) 107

- Ay Lot oopR 21370

Lo
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‘2. Inhouse training

Going into computerisation is a fairly big investment.
To obtain the best return on this, organization have to
ensure that the people responsible for the day to day rumining

and managing the machines are properly-trained to be able to
\ .

maximise benefit with leart cost.
. - LT S T P

- V - L ﬂ'-
Different types of training are reguired operator trai-

,\—\,. .o A.Pc..:' 3~ .

ning programm tralnlnag, systems analysis training, user tra-

Jﬂﬁq AD

ining, computer apprec1ation training for general management
L2 ATHTENEL

L

L T

PN | Basic operator training ié ge

the supplier of machine. ' _} f%;:

Many larger organizations, due to lack of any other

«. . --.alternative, arrange inhouse training for: hewsrecruits+which i
. . . - ay -~ - . . .

- ..

sometimes lasts as long as nine month.

In Zimbabwe, vendors provide such in-country training -

at user request or for general public from time to time.

H : ’ AN
. For example: NCR Computer Science Institute Harare

Y

ofers such training Apendix 2.1 L ‘.'Li'

Training course schedule ofers by CF Tully éureau is

given in Apendix 2.II

2T ot n i g M R DIEIRSE LAY mﬂ‘i‘i‘i'l i
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INTRODUCTION

This <catalogue includes all the courses that are curren(ly
avallable In the NCR education centre. which 13 situated on the
thtve  floor of NCR House, corner of Samora Hachel Avenue/Fliral
Stres!. MHarare. The schedule includes soaeé courses which are on
a I2za0d Dasis only, and requests for these coursen should Le
Bals 1o the education centre, or o your account manager. Unloss
otherwise specified, all courses commence at 8,30 a.a. and finlish
at 9.3 p.m. Lo

COURSE PREREGUISITES

To ruoceyy e maxiwus beneofit from sach course, all students shouid
reviow  the pre-requisites listed witlh the-course description ang
ensure tney have been satistled. In order to assist in
estaviinhing that students have thp necessary:.pre-regquisites  for
eath course. there 13 provision on the booking sheels for
tnforsation  on relevant courses or equivalents that the student
has atl:~ady underteken.

ENROLMENT PROCEDURE

All enrolaent correspondence and enquiries should be directed to
the Edjucation Centte. NCR Ziabanhwe (Pvt) Ltd. P.O. Box 979,
Harare. The nusber of students on each course vwill ue sstrictly
limlted o ensuroc saximus pacrticipation of sludents, and early
sppiication s  therefore advised. Payment 1s due with the
application form 1n order to ensures a place on the required
cour e, Addvtional application forms are avajlable on request.,

COURSE CANCELLATION o

NCR reserves the right to cancel any class “in_ advance upon seven
day‘'s notice to customers with confirmed encolment. Students who
are unabls to attend a course nust inform .the educatlon centre in
wrtting at least dight days before the course 1s due to start in
order to receive a refun: of the course feaq. . ;

3 St ) 5L;‘§1;5”

Tra costa shoun in the catalogue are porﬂaqtudonl and jnclude
tuition. saterials, computer time where tppllcable. and tea or
coffee. for courses held in Hacare. R

COURSE COSTS

“here there 1s a requireament for courses to be run on a customer
=ite; oulside Harare., or where there are a numnber of employses
!rnm the sase company reguiring a particular course. a dally rate
V3Y no negotlated with NCR, irrespective,:of.: the .,uaber of
Yiudents attending. NCR does. ' however. vreserve tho right to
testrict nusbers on such courses vwhere the course vou.u be leas
*ffective wlth too aany students. .

Al X

N TABLE OF CONTENTS
INTRODUCTION 4 4 v s v e vuvanvnnsneness

COURSE DEGCRIPTIONS
PC courses

-. Introduction to PC's - M5-DOS

CP/M operating nystem....,
wordstar word processing..
SUPOFCAIC Jiv v it annrs
Multiplancisasioviniiivaasy
Lotus l-"-3.-....-.-.....-
[o1-1.1.1 200 I b B

Ooperating aysteas
+ VRX Operations,svvevevenys
"'VRX Probles SOIVIRG.....4,,
. ~ VRX Internals. cceecesoras
VRX Communications (MCS),.
Cu'IRX/ ITX Operating System.,.
MOS8 V Operating Systen...
. 3@}5- Operating Systemn....,

Progranaing languages
BasIC Programming...eeseevas
AAVANCOd BASIC i ssrsveiarory
‘C’ PTOGramMING s s vrveeeesss

“'Advanced Interactive Cobol,
VRX CODOlsevsnndronnnvnnnns
WTY Neat J concepts.,

" Neat 3 level 1..
Neat 3 level 2.,

trr e

Appltcc!+ona
"‘P.Y'ol‘ll-o’u-o-ncrvvruoou:--
oo -.Pxoxqccount..............
RIS ‘Hcs.uflvntl-nol-otvvv---
"-.‘-L POR "2
.. General 1
L1

-

e * o 2 e o a

.

cer e

" . Slntroduction to Interactive, Cobol

w51 T'EDP CONCOPES . covvtrrvrsanrarainsss
wie obdptcrlqtlon Systeas Managemoent....
LBasic Systems Analysis Skills,,...
proYect:Management Technigues.....

ae

‘-l

counss cosrs_

ﬂ§§§=f!oetlvo Teaching WOrkshoPe.oeee s
ipning: Through Custoamer Service..
i CORBUNICALIONS CONCEPtB. v vversvy,
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INTRODUCTION TO PERSONAL B
COMPUTERS - MS-DOS A

COURSE DESCRIPTION

: n:]"v.' ’
1s designed to glvo prospectlve.users . of Personal
Cosputers an introduction to the capabilities and workings of a
typlcal HNicro Coaputer. The basicC concepts and coamands of ihe
NS-DOS operating system are explained and practised in & workshop
envxr01:ent which coabines lectures ana .hands-on time.

This course

In  azdition to the hardvare and operating. ayalel. . the Wordstar
ang Multiplan application packages will  De, expla:ned ano
practised with sufficleat time allowed on. .egch 1o letv the
attencee °‘get started’. and to gaih an lnslght into now the Micro
corputer ray be used as a vital personal tool 1n ‘the per!ornance
of technical. managerial and administrative functions.

« e T

. O £ T A ‘u‘l
COURSE OBJECTIVES . '

PO -\i\'-,c

Upon successful coapletion ot the courso. \the student will -be
able 1o:- . '

: . H ool
. 3

« ldent:fy PC harcware conponenti and iectﬁtis
s« Operate and use all the keys of the machine

« Operate and use the MN5-DOS operating 3ysteh.;.

FRTEANNS (U3 3 :
» tUnderstand different types of appl:calan‘;qlxvaro : v

’

T i
» Pertoras the basic functions of u word procqsalng package
and spread-sheetl application TR S

- Loal. fun a~d execute prograas
= lcentily tae p'og'clllng languages avuxlablc on PC° s
PYS s ¥E Eﬂ3&
it St sz;amz ¥
PRE-REQUISITES ,*

- Ll TeRR RN .. .
" o QO.. t&m Weo” :

None (Typewriter keyboard knouloego an aav-nxﬁgcjtnpwx e
The . R A1 o )l
RONTE 1" X%

s [

A

LRI I

L tRAND

R

R e

Vi

cp/u optnarxﬂefsvsrsu Course Number A02902
Jgore Length Self Instruct
uxv»svt \
. vtttcerac :~~a'!
COURSEtDESCRIPTION ,
"P [P S IR '

An ope I!!ng‘ ‘system 13 ‘a-"softvare program which  provides the
1ntertace-<bexueen the conputer and the computer user.
g-vﬂ oL .

Thxu\,courho ‘prov:ae- J'you with the
necessary!) to use your Decision Mate V anc the CP/M Operating
Systea.” The' CP/M coamands and comsanc usage presented in this
course ianlude only those regquired 10 successfully utilise
applzctt?bh’6$sckcgcs or write programs L=ing FKEBASIC. on the
Dec1si0 YMate " V., This course 1s ces:ignec 10 be usecC With the
CP/ugbohv.?sfbn 2.2 Operating Systes.

bacrground and practice

tatr AR LR
“,‘.q, RIS T o ) .o
COURSE bsazcrxvzs;"';,,, Co %
’tnwm "
Thl;

o!!?ﬁnliruct course {s designed o teisch you how 10 use the

eratin Systel on your own Decision Mate V, 1p your owrn
i M‘

Thorl 18 (’htudont manual) avajladle, together w:th a course cisk
wh!cnicla'bdlusec vith any released DNV zoce)l that uses the CP/NM-
80 0, ;;tlng ¥ ) ste-.

v, i i+

Loy

quiro tgq ‘courseware cisk as well as- the =manual.
Ais ‘Kmve & five and & Quartler Inch fjex Cizk. anc. vwe
wllh a4 COpy ©f the software with the manus!l.

dlgemeens 1)
I TRVRE L R

-3-

JARN1}
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Course nusber 200002
Leng th 2 days

WORDS1AR - WORDPROCESSING IN DEPTH

COURSE DESCRIPTION

vord processing software 18 & productivity tool thal allows
soseone \Oo compose. store. revise. edit and print texts. This
course 1s designed to [reviow & vorking knowledge of the FC
cperating aystes and an “in-depth" knowledge of the WORDSTAR
package. Besides 1ooking at all the comsands vithin the wovrd-
processing package. the course vill inciude tuition on SPELLSTAR
and HNAILHERGE. This will be an intensive course vwith a great
deal of “hands on”. practical vwork on an NCR DECISION HATE V.

COURSE OBJECTIVES

Upon successful cospletion of the course. the student will be

abte to:
. Describe different types of Wordstar files

« Use the ditferent control keys on the keyboagd

« Use standard Wordstar conngnda tncluding -insert,. deleteo and
aodtfy tor vords. characterwi’lines or gf’grqppqr: -

B o R
« Uso the ssarch and replace function on d~l\§jiqtol characters
to change the same word ¢(string? throughout;the text
R T WL

« Use printing control characters-

« Porfors coluan aoves
e 4
« Set aarglias, paqé'length. tndentation. lext alignment and
lins spacing In the printing of a document

« Control the cursor movement-to jusp from one location o

another in & text oI AU
. Cwees  IVL
« Use SPELLSTAR N 505!6:001

« Use HAILMERGE

YRE-REQUISITES .
L Y
introduction to PC's (HS-DOS) or eguivalent’ R

agw

. B e — e e

Course nuaber 200003

SUPERCALC SPREADSHEET
Length 2 days

"' COURBE: DESCRIPTION

v gpreadsheet prograns allow the use of a personal computer for sl
tagks - performed on ocata analysis sheels and calculatore.
supercalc is designed fov all levels of personnel who will Le
using . the elecirunic spreadsheel applicetion, stugents Wil

. leath! Mow ' lo  ssl  up a spreadshest and  Use the graphice 4
supercalc 3.
LOLAMIE DB

*OBJECTIVES .

. M X
.COURS
L

- completion of the course, the student will L«
. v

- spreadsheet and detall how and when 1t could be 3%l
fge <« v . . : S
ang_oectivate the spreadsheel progranm

4 ,'-’ Y .

gn spreadsheet formats and calculation models for givern
L’Qﬂha.w

R SR
Aand: roload a spreadsheet, charnge vartables in 1t andg
T

s

racrolling” and "go o Kesd

utnd Yo red:segee oo

.+ v;PRE-BEQUISITES y

ERIRTIN AR T ¢ : .
ré cad \RANRLIARA O PC  (MS-DU5S) or eguivalent

"

-ey e wBPECYL 0L .
18- CONLBe. IR et

SONHRR KRCETBL!

o

Rt 0. - T
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Course ndlber
Length

MULTIPLAN SPREADSHEET

COURSE DESCRIPTION

The course 13 cesigned for all levels of personnel who
us:ing the HULTIPLAN electronic spreadsheet application.
student  will learn the DasiC CONCepPls and foatures of HULTIPLAN,

in a practlical), hands-on environment, - LT A
SRR
P I

COURSE OBJECTIVES

Upon  succeastul completion of the course.
exle o: .

RN TR gRE G
« Loag and Save tultiplan sprcadshoc:s ' 3’;

« Entier Data in the spreacsheet’ “\JIVL
o LERT S

. ui1le and erter forsulae

e

ate RURIIN S
« Forzat the :nput

» Pertfora fi1le transiars

= Pr:i:nt he sprealsheet

PRE-REZQUISITES

- - )

tnirozuction to PC (MS-DOS! or eguivalen:® "

g -1

LS HE 7 SR 13 TPINY
LR ST

[P FRE I

et

the studen?

will  Dbe

The

will De

€

¢ i

, éourso Nusber 200005

Length 2 days
This © i s designed to help understand tne overall concepts
and,. application of Lotus 1-2-3 and its facilities. Use of 1he

Lotqn’ﬂlp;pﬁplbaet, can help solve your COREON business probless

suchiiagi-{orecasting, Dbudgeting., co2tinG., a&nalysis etlc,

usin ted sofivare to control and access yrnformavion.

ek&iplq&idn of;.th1s course the student :wil}

adshest: ~Hanual vs Electron:c

'pa,t»,nnu of Lotus 1-2-3
‘ou Lotua comsmands

rance of a spreadsheet

tan€ ¢ DL

psrations, for-u)ae ang {:nancial funciicns
6 SRR

iy: goasands such as londxng, =AVING ané printing

‘What . - J1£” girtuations

Portotl :ont consolidations
R TR
. Dosagn ang: pr:nt Graphs
Jivd e
IR - YR
PRSI b,
PRE-RBOU!SITES !

1n\roductxon ‘to PC'z (M5-DOS) or aqu‘va ent. »

REERVE-N LEa0 SR i

-V

It
enab ;Qyoun&g achieve iaproved productivity 1n the work place by

be

6L°IN
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DBASE 111 PROGRAHHXNGI . . Course. Nuaber 00006
Length S days
COURSE DESCRIPTION oL N

. \
The course i3 aimed at anyone with a knowledge of PC'a who wislios
to use DBASE 1!l to write data handling progrems for use in &
business or personal environaent. 1t 13 an intensive.  hanuas-on
course vhich tnvolves solving & pre-detarained provles by
creating the necessary Data Base flles and command fiies o run a
progran.

COURSE OBJECTIVES

on  successful completion of thu course.‘ the atllondee should Lo
avie lo:

« Describe Data Base concepls -

e “reate Data Files

« Describe the Six Types of Files
« Use Indexing 3"

« Perform flle handlirng

» Establish coaaand files .

« Use the various progranllng coamands
« Write a cosplete progranm Lo Pat e .

s Use external txlis

e . 0BGl Nt
. (R0}

PRE-REQUISITES Lo EOU 2 i;
. it
CEENESIT & R ) o
Familiavity with si1Cro coaputer oporat|ons. tus

Some experience in flovwcharting/prograssing.
[ O :
LRy phaptt

{
F
;

s St

‘VRx~thﬂATxous . A Course Number 33090S

~x=.a-- 3 Length S days
.ot andlol:

.u‘l‘&'« o2 L EA L
"COURSE DESCRIPTION

This ‘course presents operating proceduras used on an NCR 8000
Seri108 processor uaing the Virtual Resource Executive (VRX)
Operating Systea, System initialisation, job flow, display
responaes and unsolicited jnput ares Ciscusscd., Hands on worvahop
allows the student to enter jobs, request displays, and respond
to osystem messagos. Utility routines, restart and run boOOk
procedures are also discussed and pract:sed,

COURSE OBJECTIVES

Upon' - fsuccessful co-plotxon'c this course the student will bo
able tot:

.

Briefly describe the functions and components of tho NCR VRX
oaystembt

1 lnltllll:o an NCR systom in a vi:tual storage mode e

. ;" .
TiE e

»
+ Croate_ the necessary job control language atatesents to ento:€
? yq?br:l%;!ho vnx operatan syston
» Enter systea conlrol functions, systea éontrol comsands
T andUnsol icited (nput
T M PR
. ﬁ;:pond to system meusages and request system displays
v 10% -
> Reference publications to complate parameters for

basic. ullll!y routines, such as co andg initialization
SorMERGUNTHe oY

. P;;pnr. JCL to run calalogued jobs, piggyback )obs and restar:
, - .ocx'f

»v‘” Ulo*tolf’or NOTE to display directory, creale and run a

POD deletle a fi1le ang display the status

’

PRIP’IOUIIITIS

ot

H .
AftDP“ESSEopY-



VRX PROBLEM SOLVING TECHRIQUES KO7108

S days

Course Number
Length

COURSE DESCRIPTION . R D SRR .
The course 13 designed to teach & student the VRX operating
systea structure and functions with eaphasis on the softiware
contrcl table content and interrelationship. The intention of
the authors 1s that the information provided Dy this course will
assist the student in analyzing and solving his VRX progras
problers. Students vwill debug NEAT/VS and COBOL prograas.

COURSE OBJECTIVES

After asuccessful completion of this course. the stucent,
avalladle reference materials. will be adle to!

using

« List the functtons and explain the associated control table
retationship o! the .following parts of the VRX operating system:
Satellite and Kernel tasks
10S modules
Task and DSA zanageaent
virtual stiorage sysiea
Progras loader
File sanagemeni and CAlM
B-geri1es support 1ogic
Print and interprot the software update table
Descridbe the significance of the 105 module’s 10CB chains
interpret REAT/C control table detfinitions CINCL f1le3?
Br:efly doscribe the systes's interrupt handling and explain
the ICE/ISF relationship
Explain the purpose of the lock., queus and:»sighal headers
Properly interpret the systes contgol stack and the stack
analysis report AR
« Explain VRX use of the linkage tadle and:: user
conirolling interaodule transter
Describe the purpose of the softvare windov and the B-series
nranch iadle
Descrioe ARG Properly interprel. in.a probiemsisolving environ-
sen:. ihe object sections of & VRX Cobol prograa -
« Deszr:be the functions of the three different virtual aerory
2reas used tC sizulate a aystes i3k for laHodbis2
» Successfully analyze and 301ve a Progras’p Dles ius:ing & CAY
inzexed f1ile A -
« Inierpret and solve a problen associated vwith B-series
uppOrt logic

stack for

PRE-REQUIS!TES .

RYILNY ]

Cobol 74 or Advanced VRX Cobol., or Accelerated NEAT/VS experience
VRX Operating Systiea sxperience

Systens analysls experlence in & VRX ¢nvironaent

Y.

8 drwep. vy, 8

v et

RS

+
-

P

R Y

R
VRX2ENT auais’, Course Nuaber X5210%
o i e Length S days
huRSBRON 13 Tir
COURSE :DESCRIPTION N
APENT . e it

This 'coursselis designed to provide documentation and structures
of the MmoduUles. tables, Lechniques and functiions of the VRX
°P°r‘?1”i,5{f"'°

YRR M o0

i

1, "

COURSE ‘OBJECTIVES |
ol R AR ]
Upon Apuccesstul " completion of this course the student vill Dbe
aple toi . o
!40"-109'! ) Tewl A e
» Describe VRX systesm jnitialization steps and detersine fros
documentation- the order and cal) of s particular siep |
. ENPSL pAELQI . P

,» Describe the real and virtual semory tables and files and

describeflne technigues of sadress’ iransistion ‘ ,
e 0 i TR . .
« Relats:the elesents of VRX linkage pechanise and extract -

ncccss;ryyin!or--flon‘tron a VRX ousp =

~
RUFPOOO of anc jocate elemsecnts in the vingdow~
< ) +

« Detinei®upne
roulihest e Quhc. e
B g :
. . Deber %@}xho components of global ané local DSA pools and
" 3

91b7gecrease the use of these areas by ine user

0k*Rables and lists and locate chains of 10CBs In

4 _mngry dump
By, A '.\”QJP',

5

:U‘D‘leaich'socrch‘cnainr ané interrupt procedures
S SR
yeard Bt sntar and magnetic tape spooling technigues
fapgool file forssts .
o TN oo :
fsowanc:  owio v
@ Dreruuln en v,

-. e B
%01V 1ng CTechniques course. ’

ibiéb;;i%;.;ﬁéianc- 13 personnel responsible for amajintenance

lndlogJ“.upporl of the VRX Operating Systes :n the capacity of @
systeas ! progranser, systens analyst. systess engineer. of
sof tvat gtaeveToper \

™ e N wl

=11~
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VRX COHNUNICATIONS - MCB

Courne Nuaber 38v%10%
Length S days
)
‘|." ‘ ' b.' ’
COURSE DESCRIPTION Co T Y ees
This course teaches the student to progvaa tolocon-unlcallou
Applications using the Network Doscrlpllon-tnn!?lgo (NDL) and
H2ssage Control systea (HCS» = '
. [ SRR 'b.‘!"‘ '
COURSE CRJEGTIVES .
L ap**'{n N
Upon successful cospletion of ‘this Course ' tho'lfudbnt vill ‘ve
avle to:

« Explain the VRX Telecomaunication user h!oéﬂ'@‘nnd relation~"

ship to the YRX teslecosaunications task u\rue!vros

« Create the systesm initialization and job spoelffcqttons
necessary to define !.l.CO'IUﬂlCI!lQH' ruourco.

« Design. code, coaplle,
CAllOR3 Programs usingt - )
- Netvork description language <NDI.‘)Q~.
- Hesaage control systea (HCS8) a\nglo ﬁn.klng lor
TTY terminal)l (VRX Cobol or NEATV&)"
- HWCS aultitasking for TTY and polled’ ﬁo llnula
(VRX Cobol and NEATVS) . -

1ink odl!. !out. an6 gobu

.,

« Use

the TCAID feature to capture tnlorlutlon"\hlt vill Dbe
helpful 1n testing VRX telecoaamunications progrnln
PRE-REQUISITES o st . v "“"’""
RIS ERREE AN 1T
YRX Operating systea knowledge : ‘3'f?f?“fﬁ O
Accelevated NEATVS or Advanced VRX Cobol e
Coamunication systea concepts T N

- NRTR

) “teleconsuni-

Ak o WD

D S eme o

.

. Host

K2100%
S days

Coursa Numder
Length

_qcué ”-pf.plril the student to use and to BUPPOrt Othars who

Inlorlctlvc Transaction Executive operating systens,
pects of \he operating systes wvill Dbe covered, wvith
-OGPhglll on norsal operating procedures,

\idcﬁlundorltlndtng of the concepts and features of
ating systes by ytilizing the appropciate functions
;.vroctoa procosntng tasks

.to proflqlcncy In using selocted commanda, options
Wyt of the System coamand lanqutq.
[ I TR

Finter operations inpcluding UIH\G the lulOllHC

loatuco

1~ qtod systen utlllly programs i1pcluding Text
y -‘ ?‘ ucu:tont Disk Initializer, Magnetic Tape
f‘; ir'cn lt?oc-tnq Tape Initializer

~,.”}' $E¢ed to interact with the Ecror Log Utility. the
LOTES Qtl'"!lll!y. and Systea Access Control as they
)

XA

] o

gl cud use’'control strings

-fﬁf@_ f@lﬁllch procecses using (he batch queuing featuce

« Perfors sslected ocperating
funclions ..

AL BQGIIOLLIT WL 4 T o : '

Eﬂdrun'ﬁrqplrod to inotall and sake Ddasic nodlfxcatton- to the

tok opgrdting-systes gofivare A

nulx.u (8 Y &)

LUTN :uoan [P I IR 11

PRE-RE UIS1TES

M\Jnuc R Y44

aporlonco vtth an intecactive systes o.g9. 1MOS
e '

syston-related programsing

I

Sone

’
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INOS V OPERATING SYSTEN K08105

S days

Course Nuabder
Length

COURSE DESCRIPTION

This course cepares the student to ulowand to provide support
for the ope’olxng systea known~, as ‘' the Interactive
Multiprograssing Operating Systea V (1MOS:V), - Emphasis 13 placed

on systes operations, hardware Components de configurationys, and

operating sysiea coaponents.;i This matertal:is. ‘presented through <

a series of iectures and is reinforced tharouphdteas
vorkshops «<hich perait the student to congtqut- systea coamand
f1les, use 1he utility features of the. op
ccnfigure and generate the IHOS V systaen,

environasnyt

Y] B
COURSE OBJECTIVES

Upon successful

adle 0@ ¥l d e . \
L O x ' N
« Deaonstrate proficiency °"tn using xnos V,szl - comaands
~\1',

« Corstruct ané use systea ‘compand’ con!fbl-s\r;nba o

IM2S V systiez processsrs ane ut\l'!y ro%&)noi
LR AURE

+ Use the Text Editor 10 construct., »odify.“and store data
f:les on c:sk and cassette s

CRe T s TG MM

* Jeaonstraie & knoviedge of' the file HtrﬂchEis ane directories
used i1n IMOS V

erploy

« Exezute the folloving utilgty progrcns':VP SSORT., £TALLY. SEPAC,
SIAP. SMFCI. SFIST, SSCURE. SMINT. SSlLfSLLPC. AND STAT

« lperate the hardvare systes on which \he IMOS V 13 being used

N workshop .

» Des:gn and generate the HOS V operatin sofivare for a
spec:ific configuratlion basec upon hardware ané soiiware
Jeguiresents ot

e proficiency i1n estadlishing and using a
Taling sysies ’ \

PRE-RIQUISITES
£DP? concepts

-1¢-

ng sysies. and &

completion.)of this coura"tho.ltucent will be ..

of 2R EE e TN S R

.

¥aguns
S days

Ceourese Nuamber
Length

se: . . . .
Yogu U . .

1ls the use of various cossands contained in the
‘p ltol.. Uuo ©f UNIX comsmanés and the Bourne Shel]
. ;tﬁong and’ softvare cevelopaent s presented,
ed OnTine areas’of: systes operations, the systes

d varlous utllltlos and sofivare tools,

~ i

t q CeheLdn’

o

I :

\he student vil! pDe adle

?-e0llunes' in information

process:ng
VML AL,

daily

fgvand fhtore: 6!1& f11es using one of tne aveiisle
culicﬁ i

e o). . -

softvare 0018 for program cevelopaent
Buu, 1o .o
nd soldify !l!u lnd direclory struciures uUs:ing asys-‘ec
i.‘fv-- iy
cCOomBANds to complere jocal ang rnetvork

PRE-REQUISITES
rafime ORI 1
EDP COnGOE%I

OBy EIY W
S F 2 L
FERSTN L y i
SV e AGfT RO
U TR TPk LTI »
’ UNIX 135 a trcca Bark of Bel) Laboraior:es Inc.

SRXNT LY T -15-

7111
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..: Course Humber 200010
Length 3 days

BASIC PROGRANMING

COURSE DESCRIPTION

This course acouatnts the studenatl with the fundamental
of BASIC prograssing through a problea-oriented approach.
foraats  and gata precision handling are studied in 3iaplo
applications, Vorkshop exercises enable \he student to wr)le.
test and cedbug prograss folloving classrooa exaaples.

concepls
Screen

COURSE OBJECTIVES

Upon successful cospletion of this courso.
able to:- '

the student will Dbe

* Code. enter. debug. save. and execute a BASIC progran

« Dovelop a progras using the appropriate.data \ypes. display
IN3tructlions. and acithaatic expressions fur humeric value

* VWr:te instructions using the basic functions ‘explained during
class

oy H

« Format a screen display

+ Follow the logic of & basic program that includes several

foc/next loops and subroutines

an.

PRE-RZQUISITES
- v N + RN {1
ECP concepta )
Sos® experience wilh a Aatero or o!hor coupulcr. or
keyboard experinace FEL T LV
FI . ian 5" s
T yy&p.;a

_typewriter

-16~

- = PR vy .

P R L

St TR
.o,

Tew €S ¢

UyS nbaly, “

- 1 v PR

ADVANCED DASIC PROGR&HH!NG ' Course Nusber 200011
e T Length S days

Lo
COUHSE DESCRIPTION

This  course “Is designed as a ‘follovw up’ to the Basic course
numher ZOUOI0. It follows the same format as the Zrevious course,
heing -a comablination Oof leclures and vorkshops, DUt goes in ‘¢
more depth., adding to the nuaber of coamancs covered, and more
coaplicated programaing examples.

[T/ :

0 L
couns: ODJECTXVEB
B EYE .
on: luccolllul completion of this course,
objectives aet [n a 'hasic’ Basgic course,
. able tor r'

tn addition o tre
the student wili ue

* Design a vlugta-
e
v Do advancod flowcharting
. LR S I
¢« Perform cuaplox fi1le handling
REESY CTRANE N ST -1

e seavrays - -
' )
. Use string handling and data tilo storage &
H-73 PRl
v Forfotwe validution routinos
el CP*CC;qu"

Lt et

PRI-BIOUIIIT!I 0

e L L ICN) AN A

[ *Btllc.lhllovpvoqvclllng course (Z00010) or previous Basic
ptogtolu:uqaclpollence .
'\"lv L]
A knovxodgovou micro uolputol

ioy~‘ .

il

--

-7



85

*C" PROGRANMING LANGUAGE Course Nuaber N16105

Length S days

COYRSE DESCRIPTION

This course intrnduces the student to the high-level language
"C'. € was develiped at Bell Laboratories and was used tc write
the UNIX Cperating Sysiles. The course 1s designed tor those who
vill Dbe developing. B®alntaining, OF x0Alfyinyg C prograas. In
agdition. topics such as C‘s aachine independence and
4cco2803at100 10 structured programming will be aiscussed.,

.

COURSE OBJECTIVES

Upon  successful cospletion of the course. the student w31l Dde
as.e 10:

. . . “ i E AN AL
= Briei.iy cescride the history of the C language

= Dsline the T data types anc their use within C progrars
.

« State de u3d Of the Storage Classes availadble-4nsC and their

be -
> . . L et
°©  Farse scveral erse C expressions using the.operator’s
gefiniion and precedence tadble

o LRI (1 OF VI
Use ine followving correctly within C prograssi~-
Conird) flov stateaents

S:aple 170 178 WA "
ArTays .
Strustures . e
Functi:ons S
Pointers
Macros - N
. . - jashied:
+ Descr:ibe the use of the C-Processor . AL L
’ ne p T LR L R

o Le i eg whlae o
DY UL R LA LR

« Detine tnhe standard 1.0 Lidbrary and UNIX interface

s Defaine reTursion T

. SuEEosa!ully cosplle, dedbug and execute a C proéilk

PRE-REQU!SITES

. WL
Sose experience vwith the Unix Operating Systiem 185
Sxperience :n At least tvwo high level languages

-18-

.

-

Naee

2.

Y AT Rl T B -4 i) U NS T4 8 A B 5L

. Course Nusber 36410%
20 days

lNTROéUC?!éR TO INTERACTIVE
conol, PROGRAMMING Length

COURSE‘DEICR!PTION .

This courae - is an introduction to Cobol as 1t is used in “an
Interactive 'prograssing environment. It vill provide the student
with the concepts useful in dlagnosing & probles, designing &
prograssable soluttion. and writing applicalion prograss 1in &
structured'mannen, ' .. 7 -
L

Theycourse -Wil) ¢furnish tha student vith source Jevel prograasing
techniques Rassd~on -American National Standards Cobol 197¢.  The
practical ‘'WOrk.will be carried out under the NCR INOS, IRX., CP/HM
or JArRARAMOREBALING sysiens. Dul is easily adaptadle 10 any
interactive: opetating systea.
?-iU}J$3$.T‘”
COURSE OBJECTIVLS

. pRRkOER. I 1QE o

Upon sucgessiilsconpletion of this course, the student vil!l Dbe
able g v | Pl .

4

9 't i e '

« Descrapedtypes and functions of sofivare
7

.

k]

b3

r
ST

* Detine: \ni-ﬂl)o concept, giving advantages and lipitations

™ t'ljf wypes

- 'i'!llc organisations and access techniques
e T froem o b - CeT

pose; advantages, and lisitations of various

JH ANS] standard flowcharting symsbols

Yo, Oebug. and successfully execuie Cobo) 74
minvoiver b )

tny creation ‘anc processing of seguential files
XAanetrandos'and dynamic process:nrg of indexed {1les
eenadcreation of printed repor:

%he cfeation of interactive processes

B30

congiil e ,
PRE-REQUISITES .
K3

EDP Concepta

CsperiensSetuithi™an INtEractive Operating aystes

‘A pARS Ih-AD aplitude test (NCR's personnel cGivision run these
le2ls and would be happy to accosmocate you 1f you have never sai
an splitude test)

-19=




ADVANCED INTERACTIVE Coursa lumsbor  3:0010%
OBl PROGRANMING Length % days

COURSE DESCRIPTION

*
This couras  furniadss an  expacienced Cobol  preqgrammer  wilh

featuren and pprogeansing  techiniques  associated vith neR
inlaractive Cobol., Workshop oxercises permil the  stludent Lo
zode. complie, and test cosplex Cobol programs wsing an
interactiva  sysiena, Thore will be exerviacs assigned to  the

atudents wliCh may require additional work autnyde he classvoas
doih befonre and during the cournao.
COURSE OBJECTIVES

Vpon  succuasful coaspletion of this courso, tho pludant will Lo
alie to:

s Uode. COREII® anu oxecute Cohol progrann

. Pescriro e diffulent (ile structuren and (1le proceaning
tochnigues

. interpre: various aecliohy and ercor nnssaqos
«  Explain Ccodbugging technigues available

« Suzcessfu.ly use declaratives in the demign., coding and
iaplescentation of a Codol progras

. Jse 11draries vithid & prograas

« Access and use SCL comaands (rom within a Cobol prograe

PRE-REQUISITES

’

Codol  prograsaing experience, oOrf & pass in the Introducticen o
interactive Cobol (Course Nuaber 36410%5)

Experience with an \nteractive opecrating systoas

A PASS I1n an aptitlude test

-20=

Courne Huaber H2B!0G
Length L dars

VRX ConoL

counst DESCRIPTION

Thin Course  prexonts thoe unique fea‘'ures and nrograsaing
techniguers snmociatad with the NCR Vicrtual Resource FExeculive
Vit Cobal, Workshop #xercises persi: the stulent (o crde,
comnpile, sand test CAobol programs uaing NCR YRX Codol, There wil!
by jroygraAARING  rAarcises  assigned to the atudents witiCh 3ay
reguate additional vork outlside the classroos,

counss OBJECTIVES

Hpan  asgecnaalal  coapletion of thiy course ‘he atudent wij, be
aplie e

. i, comapile Aand execute Cobol pronsrasza inder YHY

. e tbe  the difforeant e styuiiuyres 40 [ riGCessing

terhniques avallable in VRX Cabol

. interpret VAr1oun aenc tiong And UrrGr o pues sagen G 2oRD e arn g
ank et reports

. Explain thn debugginyg tuchnigques avaiiable in VIRY Zonlo!l ar!
AST debuy and detormine vhan and how sulh Llecha ijues 2.,
bo uned

« Dnacribhe Cobol lanquay+s viements which parait & L3er prcgraa
Ly intorface with VRX Measage Control Systea

« Craate an AN file and access the [ICAM file throuszh
Cobol progran

PRE-REQUISITES

Exporience vorking with the VRX operating systen

Cobnl 74 programaing experience

2z 1
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NEAT 3 PROGRAMMING CONCEPTS <00012

5 days

Course Nuabor
Length

COURSE DESCRIPTION
L ]
THhis courae 13 cesigned tO give the proguamser experience in the

coacepts of Date File Hancilng, Flowcharting and docusentation.
1V '3 intended a3 an introcuction to NEAT 3 level | programeing.

COVARSE CzJElTIVES

Tpon sutcessful sogsleticon Of the Tcurse. lhe Lrograzmer wil. te
anle 10:-

- TlowIlhartl & 7:037a2
« HanZ.e all the relsvant dscumentation

< 3e juily ejuipsed to Degin PrograRAMING i1n NEAT 3 leve, !

PRI-RIQUISITES

VEXN Zperasiis Isstea Txpel.sule

m———_—

-

NEAT 3 LEVEL 1 PROGRAMMING Courss Nuaber 2300110

Langth I Cays

COURSE DESCRIPTION

This course provides NEAT 3 Level |
expoeriancec magnetic file programmers., The crurse pace (8 Geared
to take advantage of the student’'s previous LDP knoviedje arnd
prograsning skil), Workshop assignsents sllov the silucent 10 use
the larguage 1o prepare programs fros cnéing. LrOUGh CaBPI)ing
and tostiing.

languane

COURST CBUECTIVES

L)
-
[
>
(o]
e
r
o
(2]
o
pre
-
”w
2
=

>

Upen eucceseful coep
ahle 1o

¢« Def:no Gata

v Cote a NEAT 3 Leve) | program for serial !f..ec [recert g

(5

«  Have an appreciadiion of utility rouiines, cantrLy a2 rGe Al
their usee In a programeing envircnaent,

PRE-REQUISITES

¢ -

REIAT 3 Programeing Concepts /Ccurse nusder 2000

» pass :n an aptitude et (NCR's personnel C.vis.cn
1e8%8 Cn reqguest &nd wvouls te happy i€ espist o in
siudent has not previousiy taken an apiiilude tesn'’,

capaniyiity for’

Z°N
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HEAT 3 LEVEL 2 PROGRAMNING

Course Numbor 420700
Length 10 nays

COURSE DESCRIPTION

Thia courna 13 dnsigned to extend the atudnnt’'s knowledye of the
HEAT 3 Language onabling him/her '~ control all machinn
operationg except thoe direct handiing of input/outpul  funcliony
Vorkahop  assignaents proviae practlico in anaigning and accuenssing

\ndex regiaters. Interpreting object comminds, codinyg with
aa~hine tovel I1nstructions and patching ol ject proyrann,

COURSE OBJECTIVES

Cn  suyccessful coapletiocn of the course. the progranaect will Dbo
adle to:- .

hine the powar and sieplicily of HEAT J with the hardware

+ Cos
eff11ency of NEAT 3 Lovel 2

o
f
« Effoctively use 1ncdex registers
« interprel ob)ect coamands

~ Code a level 2 prograa using:

- Data defiattions

- Hardware comsaands

= Describe the relationship of file and bulffer tables tu an
/0 request

+ laterpretl the extended object listing of a preoyran
<« Use temporary and permanent patches

- interprot a meacry duap
PRE-REQUISITES

ZEAT J Level 1 Prograaming Course/experiencs

A pass in an aptitude test (ses NEAT 3 level |

-2¢-

PAYROLL Oouruse hustoer PR

Lori g h ootars
COURSFE DESCRIPYVION
Thi,. course 13 designed for thae nev cusicmor who wisies 0 Ufu

thie NCR payroll application packagu., operatinj on & micre
computler,  or under the I-series operat:ng ayateéa. TLosntroluces
e data files, processing consicerations, tnput  foves,  and
cutputl report foraats assoctlated witn inis package.

COURSE OBJECTIVES

e

Upon  augreastrul completion of this ccursae, the s'udent vi.,
able ta:

. Stata the agoneral purposo of the Payroll appi:caticn
. tat the featyrers ang custamizsalic opt,oni
. Poacrihe tha mplementation tasyy A< %,.89:¢ 24ty 1,29

v ynt the acltivitios of novmal o aoe vl

8z 1l

< Lnt the corvect asquence of L

PRE-REQUISITYES

ERP cancupty
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BAS{J SYSTEMS ANALYSIS SKILLS Course Humbev

Longth

420000
15 dayo

COURSE DESCRIPTION

fhi1s course providoes the tegtinning analyst with a bantc franevnck
fer analysqng extiating Information processaing  eystems anad

dest?n:ng new EDP systeas,. It follows a proven aystenm
cevelopaont cCycle !ike the one used by NCR for developing 1A
Mighl 2uiccessfyl  application softvare. The portions of thia

CrTle in which the analyat (s heavily involved arn onphanyoad, A
Imalist: Case s.udy 1s uased to reinforce the concepts that are
prasented in the course. The course 18 presantsq)  hy Al
coadinatizn of lecture, vineo and vorkshop suasiocna,

This course p.ovides tae analyut with cectain bhanic akilla  that
are necessary for analysing and designing data proceasning
systezxn. 1t 1s split 1ato three separale sessions 8o that  the

student may have time to consolidate each week's work lofere the
next session,

COURSE ORJECTIVES

Upnen surcessful conpletion of thia course. the atwlont wiil  be

avie o

. Dafine the systens analysis function and 1ndicate the mator
Characlerislics that a aystea analyst must posacs

. Fatler aad analyfe Mat. in order to de'mrmine lhe

feas ity
- Frepsa oa project ap;proval report and prtesont 1t to
Azl aaaliyesa ¢ats o fornulate a solutton to ihe [AX ST RAEMAN
et Ut/ aotpal definitionn nased on data gathorml
cforn tne folicwing design tasks and gonorate tho
ATIOrAnyYiIag decumantiation
- wrl'e a syatoa deacription
rrepare a ayaloa flow
Jeteraine hardware coequirerents for the ayatanm
- 'ereryzine Toanunications consjderations
FredAre prograT onarratives for the systes
= 7 2ent the aystea’run optlions
- "acument tha farnats of aystea filles and rocords
trfi-ate the tvpea of tasks and the majoc avrean of a coampany
that 2t anvalved in coaverting from onc datla procensing
avntan D another
« L19t s2ne guidelinea for, and conduct an sffective
2AnAaAYaaanl presentation

- Tatt

- oames
v,

P -REQUISITES

t.a gouran yequires an undecratanding of EDP Concepts. the basic
©r3anization of a business. and how to prepare aysatem flouwcharts,

T

PROJECT MANAGEMENT TECHNIQUES

Course lNusber €390
Leng 4 Cays

COURAFE DESCRIPTION

Thin vcourse 1s designed for NCR and cusicaz«r persconnel involved
in application nofiwvare deveiopment, It s intenced foOr project
nanngers, flrot 1ine managers., Senior programmers or other Jenior
leve) personnel involved in project planning, supervision, ¢r co-
ordination fncluding budget or other related acsinistrative
aress,

COURLE OBJECTIVES

tha attentes will Lo aLle G0 U

o

ipoen completion of the course,
the following: -

v Lxplain how the three management functiong retate 9 nrosec
mansqement

« Lxplatn the noed for a Stancarcd Softvyre Cove.opaent Cycie
« liefine and explain the six phases :n & levelopgent cyzsie .

« Uning specifications for & softivals project:
- datormine project deliverables and cepennoene .
-~ NAtWork the project and identify the critica. ;ath
- develop har charts showing tine caijrates
« develop a4 nilestone chart showing 2ignifican’ dvents
- perform a coaploete risk anaiysis
- recommend appropriate organizatich structure o

tmplement the project

« Explatn the role of management [n each ghase cf ine
developnent cycle

PRE-REQUISITES

[nvolvement in a DP departeent at siddle to senior !evel.

-33-
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Course liuaber 00050
Length S dayn

COMMUNICATIONS CONCEPTS

COURSE DESCRIPTION

This coug®e 1s an introduction to telecoamunications and wiltl
fraijliat'ae the atudent witlh tho elements, functiona, foeaturen
and tarainclcay telated to online systeans, TV will also provide
consldoradiae insight Into *he nature of conline ayatem development
and  dnsign., as well as providing scome  famililarity wilth now
tevelapaenils in the talacomaunications finld, On completion  of
tha cnnran, tho satudent should be able to converan intelligantly
©on relavted sohiecta.  and (1 ahould provide a basis ot under -
starding  the flcod of i1nformation presenled in poriodicaln,
2i docusents ete.

techintc

COURSE OBJECTIVES

Aftor completing ths course, the studont wil'l be able ot~

Cafinoe terainclcogy toelated to online svstean
« Das~criba online applications

- tdentafy Ang describe cnline hardwarae olercntn s thait
rolatianship 12 thg syntea.

« Dmscrides npatucre characteristics
«+ Deaucribe onlive ays'sm tarainal control pirocedurng

¢ ['meszrgbe hanmyz conaiterations and preceodures ruolated to
anline aystoea developaent.

+ {Deo-cibDe s1gnificant developeents in thn field of 1ole-
rr—~T"ossi1ng.,

. Mfave basic  desilgn dacistions related to havdware configuration
and natuork reguirexsnts,

PRE-REQ"ISITES

NOo apecific course Or expoerience is neceasasry other than an
cs1erstanding of Dateh Processing and ralated EDP teorminotoyy.

36«

KELATIONAL DATA DASE CONCEPTS

COURSE DESCRIFTION

Course
l.engthn

This courans han heen requestec by a nuziur of

will

be announced during

19680

-37-
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111.37 Apendix 2,10 C.F. Tully

TRAINING COURSE ¢ CHEDULE : NOVEMBER 1988 TO SEPTEMBER 1989

COURSE DURATION DATES
COBOL PROGRAMMING 12 seeks 13 March - 20 e ban
{ CFTGENG)
COBOL SIX WEEK 6 wecks 17 July - 25 August
(CFTGEN7)
INTRODUCTION TO 3 mornings
SYSTEMS ANALYSIS 21 - 23 Novewmber
(CFTGEN4) I - 3 March 1989
31 July - 2 August
SYSTEMS ANALYSIS 13 lJays
(ZFTGEN3) 23 January - 7 February
12 - 27 June
SYSTEMS DESIGN 10 3ays
(CFTGEN3) 13 - 24 rebruary 1uiy
VIORD PROCESSING S ryrnings 7 - 11 November
{ CFTGENS) 21 - 25 Novembed
28 Novembeyr - 0 i ettt
12 - 16 Decenmber
19 - 23 December

9 - 13 January 1989
27 February - 3 March
3 - 7 Apri)

10 - 14 April

24 - 28 April

15 - 19 May

12 - 16 June

10 - 14 July

24 - 28 July

30 July - 4 August

28 August - 1 Sepltembor
ADVANCED WORD
PROCESSING 8 - 10 March 1989
3 - 5 May
26 - 28 Junc
17 - 19 July
7 - 9 Auguyl
1 - 13 Septembe:
EXECUTIVE COMPUTER 5 - 6 Doecembet
APPRECIATION 2odayy Further Coursess on Bogueee; b
(CFTGEN2)
1o
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»ICRO-COMPUTER COURSES

2 lays 10 - 11 November
14 18 November (5 afternoon:sd

12 - 13 December

21 - 22 December (EED)

9 - 10 January 1989

23 - 27 January (5 afterncons)
13 - 17 February

6 - 7 March

13 17 March (5 afternoons)
10 14 March (5 afternoons)
2 3 May

15 16 May

7 8 June
13 14 June
29 30 June

3 7 July
17 21 July
25 26 July

7 8 Rucust
14 18 Rugust
31 Rugust -

£ September

[ I

b=
4+

3 days

-~ U

O w

Ty
— N
‘U
(]

W

— i
3]
w
|

25 Nowvembd=sr
15 December (IDS
28 - 30 Decembzr

[
[99]
1

amnns

|

N
noummw
v m

t

T

1y

T

Wy Gy
[14)

-:l
o

[
Wwoowmw
I

Fo

NN
B OVO
(I
NN WN
O o
uS
[SB TR s]
Jwen
©

July
23 Rugust

N
-
I

1z2+ 27 fFebruarv - 3 March (ZDB)
5 - § June
31 July - 4 August
s 2 davs 30 November - 1 December

16 - 17 February

ADVELINCED

V=
o))
w

h«

"

noonns)

R R N B K s 1 e - ) T by - -
ATRERETLLT 4 Dodavea 20 - 24 Februery 4 afte

LTl S ADVANCED 21 - 22 June
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LOTUS 1-2-3 2 days .

- B Novembet

(CFTPC3} 28 - 29 Novembe:
5 - o December

H - Y Decaitbher

16 - 17 January (%K)
19 - 20 January

20 - 27 January (Fhily

6 - 10 Marchh (5 af Lernoonsg)
22 - 23 March

9 - 10 May

5 - 6 June

19 - 20 June

10 - 14 July (5 afternovons)
27 - 28 July

24 - 25 August

11 - 12 September

LOTUS 123 ADVANCED G November
{CFTPC2) 21 - 22 November
12 - 13 Decewmber (2DB)

17 - 18 January

22 - 23 February

28 - 31 March (4 artercoons)
10 - 11 April (ZDH)

24 - 27 April

15 - 16 June

27 - 28 June

1 - 2 August
e 14 - 15 September
'ORD PROCESSING 5 mornings 14 - 18 November
on THE MICRO 30 November - 2 Decombor o 0
COMPUTER 5 - 9 December

{CFTPC7)

23 - 27 January
13 - 17 February
13 -~ 17 March

29 May - 2 June
19 - 23 June

10 - 14 July

17 - 21 July

14 - 18 August

4 - 8 Septenber
il - 15 Septemboen
ADVANCED WORD
PROCESSING 18 - 20 January
1 - 3 February
2 - 4 Hay
2?2 - 2.1 May
3 - L o July
/7 - 9 Auqgust
28 - 30 Augusit
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INTRODUCTICN TO THE 21 November
MICRO COMPUTER 22 lovember
(CFTPCH)

30 January

7 April

8 May

22 May

12 June

26 June

24 July

9 August

BASIC PROGRAMMING

(CFTPCS8) 5 days
19 - 23 December (For schools) $300
9 - 13 January ( " " )
30 Jan - 3 Feb SG25

3 - 7 July

DATA GENERAL SPECIFIC AND OPERATORS COURSES

ACS/VS USEFR 5 days 20 - 24 Februery
(CFTDGL ) 3 - 7 July
CYBERQUERY USER 2 days 8 - 9 December
o {CFTDG2)
23 - 24 January
20 - 21 Erpril
i¢ - 21 June (2 morninzse
14 - 156 Rugust (3 mornings:
CYEERQUERY DESIGNER 4 cays On Recuest

(CFTDG3)

20D 3 davs On Recusst

(CF"DGA)

OPERETORS PERT 1 4 cavs 30 Jenuary - 2 Februery

(CFT0FPS1) 5 - & June

OPERATORS PART 2 4 davs 5 - 7 Decemb
€ - 12 Mey (3 morninzs
4 - 7 Septembder

INFQS UNDER C0OBOL 2 oavs O Pecuest

s
e
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3. The reeds for traintiny

It is generaly felt that in all South-East Africa

contries well established public training institutes are

needed. /for example Apendix 2.III/

In all the contries, the major requirement, Loth in the
private sector and -the public sector is for solid commercial
programmers and shilled systems analysts. Courses tor them
ay be given at the polytechnics, university, husiness or
commerce departaments and other commercial schools eguipped
to doso Prospect of Enhancing Computer studies in Enjineering
Curricula in University of Zambia was proposed by pror. dr R.K.

Appiah ,Apendix 2.1IV/.

Computer Added Learning Based Courses in Applied Mecha-

nics, Electrical Principles, and Strength of Materials ave

discribed in Apendix 2.V.
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Training needs in CCS

Database design techniques

x Database structures
x Data analysis
x Data normalisation

X SQL Language

4th generation topls

x Screen designs

ve
>OmEnls

x Report writers

"

Svstems Analysis /structured/

hd

Svstems Software /UNIX and others/

T.GILLET
DIRECTOR CCS
Po Box. 8128
CAUSEWAY
HARARE

Apendix 2.I11I




1. 43

Apendix .1V

3.1. Prospects of Fnhancing Computer Studies in
Enginecering Curricula in University of

Zimbabwe

1. Introduction
Advances in microelectronics over the past two decades can only appropriately be
described as revolutionary. And this has led inevitably 1o advances in digital computer
hardware and software, spawned new and varied applications of computers and also
intensified their applications in traditional areas such as industrial process cor:::al,

instrumentation and data processing.

in the light of such phenomenal advancements, then, it is only prudent to enquire from
time to lime how well-prepared are the engineering graduates from the facullies of
engineering in African universities and polytechnics for engineering applications of
computers in African countries. By engineering applicalions we mean applications in the
productive industries such as mining, manufacturing, telecommunication, power,
building and conslruction, elc. Many engineering graduates in all disciplines require
sound knowledge and skill in computers. Without such graduates, and in large numbes,
itis argued, African countries will fail 1o harness the rapidly evolving computer

lechnology to the full benefit of their developing economies.

Basically three approaches are open for producing such engineering graduales:

a) Revision of current undergraduate engineering curricula 1o increase their
computer studies contents -- Integration;

b) Provision cof post-graduate degree or diploma courses and/or short
continu. g education courses for graduate engineers -- Topping up; and

c) Provision of new, joint electrical engineering/computer science degree cutriculd.

A word on terminology. Informatics and computer science are synonymous. In our usage

of the term computer science, it shall subsume software engineering. And compuier

studies shall embrace computer engineering and compuler science.
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2. Status quo
Zimbabwe produces graduate engineers from the Faculty of Enginzering of its sole
university, the University of Zimbabwe (UZ). The UZ Facully of Engineering has two
engineering degree programmes, viz, the BSc(Eng) Honours and the BTech(Eng)
programmes.

The BSc(Eng) Honours programme is a 4-year degree programme which started in 1974
with three disciplines: Civil, Electrical and Mechanical Engineering. Mining and
Metallurgical Engineering were added in 1985.

The BTech(Eng) programme slarted in the Polytechnics, ran into difficulties and was
taken over by the University in 1988. Itis a 5-year sandwich programme. Since the
University is still in the process of re-structuring the programme then it will be left out

of our present discussion.

2.1 BSc (Eng) Honours degree programme
The structure of this programme is as foliows: The first year is common to ali the
five disciplines. It is only from the second year that students are streamed into the
various disciplines of their choice; and even so there is still a certain amount of
overlap between mechanical, mining and metallurgy on one hand and mechanical and
electrical on the other. The third and fourth years are “specialisation” years.
Through the years the curricula of this programme have been reviewed from tune to
time and tuned 1o the needs of Zimbabwe while still satisfying the fundamental
educational requirements of a professional engineer. The programme is fully
accredited by the Zimbabwe Institution of Engineers and recognised by the

professional institutions in the UK.

2.2 Computer Science content
Up to 1285 there were two computer science courses in the programme -- one in
each of the first two years -- and they were compulsory courses for all
engineering students. From 1986 the second compute! science course on
Numerical Analysis was abolished and one consolidated course at first year has
been given since then. The syllabus for this course is given in Appendix A. This

compuyler science course is nothing more than a FORTRAN programming course!
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The abolition of the second computer science course was due to the following tacts:

1) the Depariment of Computer Science was, and still is, not well-stalied;
2) the Deparnment of Computer Science and the Faculty of Engineering were
poorly equipped with computers;
3) the Faculty of Engineering did not find the content of the course
particularly relevant to the needs of its students as it was 100 theoretical;
4) due 10 the above the failure rates in both courses were unacceptably high and
tended to throttle down tnhe throughput of the Facuity.
The Depariment of Computer Science is based in the Facully of Science and,
therefore, oulside the direct influence of the Faculty of Engineering.

Departments in the Faculty of Engineering have been supplementing the computer
science expertise of their students through the provision at the third and fourth

year levels of projects that are software oriented -- either through application of
commercially available software packages lo the soiution of engineering problems or

through development of programs ab initio 10 solve such problems.

I In addition to all the above the Department of Electrical Engineering offers the
following digital computer oriented courses for ils second, third and fourth year
sludents:
- EE205: DIGITAL ELECTRONICS
- EE305: DIGITAL ELECTRONICS
- EE308: MICROPROCESSOR APPLICATIONS
- EE401: COMPUTER ENGINEERING

The syllabi for these courses are given in Appendix B.

2.3  Computing facilities
For 1eaching and research purposes the Faculty of Engineering has acquired
substantial computer facilities since 1986. In all there are some 65 PC's
and 3 mini computers with 25 terminals. Some of the machines are in local area
networks. Although DOS is by far the widely used operating system in the
faculty, UNIX and VMS are also used. Appendix C gives the details
by depanment.

19
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Special mention ought to be made here of the Engineering MicroComputer-Assisted
Learning Project. This project funded by UNDP and CIDA provides the facilities

for the major student uses of computers in the faculty including the practical
componen: of the compuler science course. Its resources are included in

Appendix C.

3. Staffing and other problems
The perennial problems facing the Facuity of Engineering, and indeed the whole
university, are:
-recruitment and retention of staff;
- lack of textbooks;
-rapidly growing student numbers; and ( to a lesser extent in the Faculty of Engineering)
- equipment.

Appendix D summarizes the siaffing position in the Faculty of Engineering and the
Depariment of Computer Science as of 1588. li shows a vacancy rate of 36.5% over the
six departments. This situation is highly changeable due to the problems of staff
retention.  The vacancy rate in the Faculty of Engineering has averaged 46% in recent

years!

The academic staffing problems are compounded by a shonage of technical and

other suppon stafi, e.g. teaching assistants, research assistants and research studenis.

The stafi development scheme is the main provision for training young Zimbabwean
graduates 1o take up lectureship positions. However, some lecturers who have been on the
staff for a long time are in need of turther training, particularly i the fasi-chanyging

electronics and computer science fields.

in view of the sheer volume of computing facilities in the faculty #l is a growing
concern that there presently exisis only one technician in the {aculty who has the

compelence ‘o repair PC's and other sophisticaled computing equipment.

4. Who needs more computer science?
in this section\tl’l&';,cuss the reactions of the engineering staff 1o the question: Do
studenis in your discipline require additional computer science teaching, and if so what
topics need 10 be tau:gh!?




Although it is only three 'S since Ihe scraping of the second computer science

course this question is relevant. ltis relevant in that much has happened in the three

years, not only in the development of computer applications in general but also in the

acquisition and use ot computers in the faculty. Virtually all the co:nputer tacitities in

Appendix C were acquired within that period. The reastions from the staff are
discussed below.
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Electrical Engineering

Appendix B shows the digital computer related courses taught in the
department. The latest computer course, EE401: Cor puter Engineering, was
introduced in 1986 in response to precisely the perceived need which forins
the premise of this paper. 1t was felt that when this course has been tully
instituted, then, there should be no need for an additional computer course for

electrical engineering graduates {rom this department.

However, the depariment faces the problems of recruiting and retaining a suitably
qualified lecturer for the course, asw 1l as the provision of adequate laboratory

facilities. It is now appreciated that in due course the hardware and the sofiware

contents of the course shouid be separated inlo, respectively, a Computer
Engineering and a Software Engineering courses, depending on the avziiability of
teaching resources. It ought 1o be noted that the depaitment offers several cptional
oourses, and that by judicious selection of eptions a student can

come out with a strong computer background, particutarly when his third and

fourth year project selections are of the computer oriented type. It is felt, with
considerable justification, that any further training required of an electrical
engineering graduate with such background as can be obtained from the depariment
can be easily provided through the topping-up approach of shor posigraduate

courses.

Mechanical Engineering

Practising mechanical engineers use large commercial software packages and a mere
knowledge of FORTRAN is not adequate. For proper use of such large packaqges it is
cesirable that students are taught something on operaling systems, soitware

engineenng, etc. The departmant als.  requires compuler-aided C-sign ecducaian
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{CADEQd) for its third and fourth year students and short courses on the use of
commercially available finite element desigr: and analysis software packages. The
design needs of the mechanical engineering graduate are consikderable even in a
developing country like Zimbabwe. It was in response to this need that the
depariment acquired the CAD system described in Appendix C. However, the

department lacks a systems manager for its mini computer-based CAD system.

Civil Engineering
The current computer science content of the programme is adequate for a graduating
civil engineer. This, of course, comprises the first year computer science course

topped up with project work.

Practising civil engineers in Zimbabwe do use commercially available packages e.q.
finite element and spread sheet packages. But these can be maslered by graduates
from this department in a shorl time. There is, therelore, no need to distort the
currently well-balanced curriculum with the introduction of another computer

science course.

Mining and Metallurgy
The use of computers in the mining industry is exlensive and varied, embracing

such applications as process control, operations reasearch, mine design, elc.

Consequently the computer expertise required of a graduating mining or
metallurgical engineer goes well b2yond the ability to programme in FORTRAN
alone. This inadequacy already shows up in, say, the third year course, Computer
Applications in Mining, with the resuli that a substantial fraction of course lime has
tn be given 1o basic computer science 1opics al the expense of the actual course

syllabus. A computer science course at third year level is definitely required.

Summary

The investigation reporied above brings 1o light a8 desire in the majority of
depariments in the faculty for 2 weli-designed computer science course in addition
10 the present FORTRAN programming course. Such a course should include topics
like computer organisation, operating systems, software engineering, real-time
software developmenti, computer communication, focal area network and numerical

methods.

K4
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It also transpired that the strengthening of the computer engineenng course in the
Department of Electrical Engineering will be much weisnme. Bul the introduction
of a joint electrical engineering/computer c~ience degree is frowned upon on the

following grounds:

1) Lack of proper market survey to determine even roughly how many cuch
engineers the economy can absorb per annum;
2) Distortion of an existing, suitably balanced engineering degree programme;
| 3) Cost of staff, computer facilities, library facilities, etc.;

4) less cost-effective than topping up plus integration.

5. Job Opportunities
Engineering graduales from this faculty are all snapped up even belore they complete

their studies. And this trend is likely to continue for a long time 10 come.

However, al the present lime there are needs n cerain areas, e.g. the Post and
Telecommunication Corporation (PTC) and the Zimbabwe Electricity Supply Authority
(ZESA), for graduate engineers with enhanced computer background. And there are
speculations that many such graduates are needed in the country. But this has

not been substantiated. One ought 1o distinguish clearly between the apparently booming
data-processing business for commerce and adminisiratior, on the one hand, and
engineering appplications of computers, on the other. ltis for the latter that engineering

graduates with 2nhanced compuler background may be required.

Before any exercise is undertaken to produce such graduates in any large

numbers, it will b2 prudent first 1o conduct a prener market survey 10 eslablish how
many such graduales can b2 absorbed by the economy annually. And also the
cost-effectiveness of the various m.odalities for producing such graduales as outlined

in section 1.
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Spccific recommendations are as follows:

Recommendations for UZ

1)

2)

3)

4)

abalacaldetd

Design one optional, proper software engineering course for all engineering
disciplines at second or third year level. '

Strengthen the digital computer engineering thread in the curriculum of the
Department of Electrica! Engineering.

Provide short courses on CAD for staff and students of the Department of
Mechanical Engineering, and for practising mechanical engineers.

Provide short courses for practlising engineers on specific computer science

topics, e.g. operating systems, LAN's, efc.

8%




1. 581

APPENDIX A: SYLLABUS OF UZ COURSE CT130: COMPUTLER SCIENCE FOR
ENGINEERS

INTRODUCTION TO PROGRAMMING
Computer Concepts and an Introduction to Fortran Language, a historical preview.

BASIC V¥O'S
Basic Input/Output in Fortran; Internal storage and Fortran Data. List-Direcled inpul and
oulput. Program Repetition; Program Style

ARITHMETIC EXPRESSIONS
Fortran constants; arithmetic expressions, arithmetic assignments, statement, integer and real
arithmetic.

SUBPROGRAMS
The concept of subprograms, procecures and Intrinsic functions. Additional expressions in
list-directed I/O features.

DECISION
Programming for decision; the Block If statement. Nested decision, Case selection.
The Logical If statemeat.

LOOPS
Programming for repetition; controlling loops. Nesied loops, Do loops, Do-loops with real
Do-variables, the Do-variable on exit from the loop, and White ioops.

SIMPL= I/O's

The Interface with the computer. The format concept, the READ statement.

The WRITE and PRINT statements. More sophisticated format statements. Embedded blanks in
numbers.

PROGRAM DEVELOPMENT
Program structure, Program understandability, Program style and program refinement. The
programming process.

CHARACTER HANDUNG
Characters and character slorage units, Character variable and expressians. Intrinsic functions
for character handlin

CHARACTER AND LOGICAL DATA
Input and Output of Character Data. Comparing Characler Data. Processing Characler Dala.
Logicat expressions. '

ARRAYS
Arrays and Array Elements. Input and Outpu! of Array Data.

84




.52

- MaTION

®n Techniques. Searching and Sorting. Character Data Arrays. Logical Data

PONAL ARRAYS

:t_Sional Array Concepts The Three-Dimensionai Array Concepts. Procession
W Arrays.

»

.ﬂrcepts; Procedures, functions and subroutines.

" B sTORAGE
Pocations. The Common statement.

WsLE USE OF STORAGE
®Wneni. Statement of funclions.

. WRAM DEVELOPMENT
q:rnem revisited.

£
ha:emems for Sequenial File Procession. Sequential File Creation and Azce
“odating. Direct Files.

tation. Survey of other Languages.

&S




APPENDIX B: DIGITAL COMPUTER RELATED COURSES OFFERED BY
DEPARTMENT OF ELECTRICAL ENGINEERING, U.Z.

EE205: DIGITAL ELECTRONICS
Number systems: Binary, Octal, Hexadecimal, One's and Two's complement system.

Boolean algerbra; Karnaugh maps, gates, combinational logic analysis and design.
Se uential circuits, flip flops, registers.

Structure of some SSI & MSI circuits . Half adders and full adders, carry look ahead.

Parity checks. Encoders and Decoders, Demultiplexers, Mulliplexers. Programmable
logic arrays.

Logic families: TTL characteristics. MOS and CMOS devices. Fan in and fan ouls.
Bistables: principle of master-slave bistables, shift registers, various applications, digital
delay line, sequence generators, ring counters. Asynchronous counters, up down counters,
divide by N counters.

A to D anc D to A converters, successive approximalion and dual slope A/D conventers.

Synchrenous system design: synchronous counters.

EE303: DIGITAL ELECTRONICS

Advanced Jigital design including SSI-based and MSI-based design. D.sign of multi-input
system controllers and sequencers. Algorithmic State machines, state minimization.

Low power digital circuit design, CMOS devices.
High speed digital circuit design, liL and ECL devices.

Computer design; CPU, ALU, control, register and 1/0 design.

Register transfer language. Machine languag?, Instruction format, addressing and
execution. Bit-slice elements.

Application to micros, minis and main frames.

Digital transmission techniques:
Error correction and detection; linear, block and cyclic codes.

Ra
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IMCROPROCESSOR APPLICATIONS

Wssor organisation: operation, programming, addressing modes, machine
Wassembly programming.

Wssor circuit design:

its, memoty systems. Parallel and serial /0, Interrupt based /0. Interfacing
*mcludmg AJO and D/A converters. Advanced peripherals. Applications to
“Wuters, instrumentation and control.

®ssor Architecture; 8-, 16- bit architectures, pipelining, multi-processing,
emory systems, Virtual memory systems.

BB1PUTER ENGINEERING
W fuii custom and semi-custom chips. uncommitted logic arrays. Fault tolerant
=

B chitecture: non-Von Neumann architectures, supercomputers, transputers,

’mques for high speed computers. Stack computers, paralle! processing and ar:-
»

10 software engineenng:
P siems, vilual machines, structured top down design, real-time software

e studies.

£
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APPENDIX C: COMPUTING FACILTIES IN FACULTY OF ENGINEERING, U.Z.

Dept Computer Quantity Puripharals Oporaling
Systems
CIVIL ENG. | Hewiell Packard HP 86 1 Plotier HP
Printer
Graphics Tabilet USCD
ICLPC15S 1 CP/M
MS/DOS
Sirius 1
Integral Printers and Tape
Epson HX2C 8 Drives
Portables
Compulog 1 Printer
Amstrad PC1512 2 Printer MS/DOS
egc 2 1 Datalogger chm
3 Printers
ELEC ENG
VAX 11/750 1 Tape Drive VMS
Printer
Plotter
22 Monitors
12 Terminals
Bristol Single Bcard 8 3 Printers
Micros
BBC 4
HP 6400 1 HP
Developmaent Station
TEK 4052A 1 Tape Drives, Ploner HP
MECH. ENG | Hp geg 1 1 Hard Disk Drive HP
IBM MPC XT 3 Plotter
Printer
Micrevax !l 1 Printer MS/DOS
Collorgraphics Workssation VMS
Vax Workstations 4 Plotter Graphics tabluls

&8
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Quantity Peripherals Opui.
—_ Syste .=
- 24
2 HP ColorPro Plotter PC-DS
3 Printer
2 Novell 1!
Netware
1 HP LaserJst Printer PC-DO<
1
4 LaserWriter
. ImageWriter Plus PC-DOS
1
2 Digitizers PC-DOS
5 5 mice
4 Printers
1 Ploiter
1
10 Monochrome terminais L!TSD’DOS
3 Color graphic terminals '
1 2 Dot Matrix Printers
A1 & A3 piotiers
Daisy whee! printer
LaserJet! i printer
Tape Drive
LAN - 30C
! MS-DOS

£3




1. 57

APPENDIX D: ACADEMIC STAFF STRENGTH OF ENGINEERING

AND COMPUTER SCIENCE DEPARTMENIS, UZ

Uz
ACADEMIC STAFF ACADEMIC STAFF
DEPARTMENT
ESTABLISHMENT IN POST
1988 1988
Civil 15 9
Chemical - ' -
Electrical 14
10
Geodelic 14
Mechanical 14 8
Metallurgical 5 4
Mining 5 3
Computer Science 10 6
TOTAL
63 40

GO
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APPENDIX E: COMPUTING FACILITIES IN SCHOOL OF ENGINEERING , UST

DEPARTMENT/SCHOOL PERIPHERAL SOFTWARE
Civil
Chemical
Electrical 4 Dot-matrix MS-DOS

Printers

Geodetic 1 Dot-matrix Printer PC - DOS
Mechanical
SCHOOL PC-DOS

34
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Introduction

The development of good CAL courseware is not a trivial excrcise, demanding
considerable effort, time and money. It calls for two things in particular: a thorough
pedagosical design for 2 whole course, and international collaboration

International collaboration means pooling together of resources so that the work
involved is distributed, and so also the cost. It also promises a wider market and
use of the courseware produced. This is particularly important in Africa where the
resources of any single country cannot cope with the workload and student numbers
are smallish per country. CAL courseware must be developed for a whole course
otherwise it becomes fragmented and loses perspective and impact.

It is with such considerations in mind thet a UNESCO-sporsored CAL workshop
was organised to bring together some scnior university engineering teachers from
various African countries to undertake the pedzgogical design of CAL courseware
for three crucial foundation courses in their engineering curricela. The courses are
Applied Mechanics, Electrical Principles and Strength of Materials. This repost
coctzins the work of three expert groups for these courses.

The work of the expert groups was modelled on our work on 2 Contro! Systems
course 2t the University of Zimbabwe Enginecring CAL Project. Our CAL strat-
egy demands courseware comnnrising o struziures texthook teilored to the syliz!
stmulation 2nd problem-solving C2

Each expert group produced w

™

\ ms for PC’s 2nd CAL lzboratory notes.
what it believed to be & core syllabus for its coutse.
From the core syliabi grovp meombers thea icentified, irom their vast teaching ex-
perience in Africa, the topics thet often present concepiua! difficulties io stucents.
The lezture znd textbook presentziions of the course matersial are to be supple-
mented with simulation end/or problem-solving CAL programs o1 the “difficelt™
topics from which the student can learn 2t his own pace on 2 PC or 2 local area

—pbesenel. & TV
LOWITH CL 2T S,

v

There already exist CAL programs for some of these topics and with little mod-
ifications these programs may be adopied. In most cases, however, the programs
have to be developed zb iritio.

In bringing the work cf the three different expert groups together we have taken
editorial Liberty to trr to sizike & degree of uniformily in presentziion. We hope
that in the process we have not cone vinlenze 1o their work.

Now where €0 we go from here? Firsily, this document is goine to be widely
cisiriduted in crdes 1o solizit comments and suggestions from meany of our colicagues
zcross the Continent. Secondly, we hape to be 2ble to raise funds to bring together
the brainpower and other resources reguired to produce the learning materials.

We believe that the work reporied here is signiiicant, 2nd marks the beginning
of what couid become a wide-scale use of computer—assisted learning in eagineering
sducation in Af-iza.

Firally, we gratefully a~knowledze the support given to this werk by UNESCO

and UNDP.

R. K. Appiah.

J. . Daigie
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Chapter 1

A

pplied Mechanics

1.1 Introduction

The

Applied Mechanics Group examined the syllabi from the Untversity of Zimbabwe

(UZ) and the University of lbadan, the latter of which is similar to that of the
University of Dar—es- Salaam, and made the following observations:

1.

ta

The UZ syllabus contains the usual dynamics topics plus some introductory
topics in Strength of Materials;

. The introductory topicsin Strength of Materials are 1dentical to those normally
covered in any strength of materials course;

. The present project is concerned with the development of courseware in Ap-
piied Mechanics, Strength of Materials, and Electrical Principles;

. There is a nced to avoid any overlap in courseware development.

In view of the 2bove observations, we recomninend that the Applied Mechanics

syllabus should consist essentialiy of dynamics and theory of machines related topics.

The

syllabus worked out on this basis is given in section 1.3. These topics are

expected to be covered in the first two years of an engineering degree programune.
The course structure is given in section 1.2, while the identified CAL topics are

out!

ined 1n section 1.4,

1.2 Course Structure

The

I

2.

3

1

sequcnce of course topics 13 listed below. Please refer to figure 1.1.

. Rigid body dyna:nics
Velocity and acceleration
. Simple machines

. Conservatinn of encerpy

36
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5. Fluctuation of energy

6. Kinematicys and mechansmas

7. Balancing

8. Friction
)
9. Gears and gear trains

~

10. Governors
11. Gyroscopes

12. Vibrations . |

1.3 Course Syllabus
Rigid Body Dynamics

s Displacement, velocity and acceleration.

Angular displacement, velocity and acceleration equations using coustant

acceleration and variable acceleration.

Newton's Lawa of Motion.

Work done by a furce and by a torque.

Power and cfficiency.

Velocity and Acceleration

Displacement vectors, relative velocity, mmean acceleration.

L]

Simple epplications of acceicration veators,

Velocity unages.

Use of instantancous centres of rotation.

Three centres in line theorem.

Simple Machines

s Velocity ratio and Mechanical advantage
o Real effort, ideal cffore, friction effort and efficiency.

e The Law of the Machine.

Counservation of Eneryy

o Radius of gyration and mement of inertia of typical fly-wheel scctions.
e Kinetic energy of translation and rotation,

¢ Lincar and anguliare rnomentinm

Fluctuation of Enerpy

93
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* The purpose of a fly-wheel.
» Graphs ol torque against crank angle.
o Typical applications.

Kinematics annd Mechanisins

e Paus and elements.
« Kinematics chains.
o Mechanism and inversion.
» Kinematics of particles and rigid bodies.
e Velocity and acceleration in mechanisms.
e Coriolis azceleration.
_* Dynamically equivalent mass systems.
e Inertia forces.

e Cams.
Balancing

e Balanzing efrotating mascsee

e Bzlancing of recinrozatin

Friction

Gears and Gear Trains

» Spur gearing, gear tooth shapes.

o Methods of manufazisre.

o Gear Trzins: Simple, cempound a2 reveried CLMmDo
e Zillziency of gezred sysiems
Governors

e Function of governor.

* Dead weight, Watt, Porter, and Proell governasrs.

» Spring-loaded governcrs.
e Effort 2and Power.

ensitivity and Frictinn,

)

e Tontrolling force 2nd siability.

ltra:mns.
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Gyroscopes

e One and two Jdepree of freadon gyrascopes.

e Simple applications — motor vehicle dynamies.
Vibrations

e Free ~ibration of one and two degree of freedom systemns.
e Lincar and torsional vibrations with viscous damping.

e Periodic disturbing force.

1.4 CAL Topics

From the list of topics in section 1.2 above, several have been identificd as being
particularly suitable for CAL treatment. They are described below, along with some
details of pedagogical ubjectives and CAL courseware requirements.

5 Fluctuation of Energy

Objectives
1. To gein an understanding of the purpose of a tlywheel h an engine.
2. To gzin an insight into the basic characteristics of engine cycles, their

configuration, and their effect on tlywheel design.

Program reguircments
1. Display T -- 8 characteristics for two and four stroke engine cycles.
2. Display characteristics for 1,2, 3, 4, 6 and 8 cylinder engiues showing

for each case the mean torque line.

w

. Calenlation of energy fuctuations: fluctuations to be dizplayed on
T -0 diagrams. Student to be asked to evaluate the maxitunm cuergy
fluctuation. Answer to be provided. Student to interact by providing
his own answers.

4. Design: using the aunswer of 3., student to interactively design the

required flywheel.

Time allocation- 2 hours.
6 Kinematics and Mechanisms

Objectives: To gain an appreciation of the motions tavolved i different
mechauisms.

Program requirements

1. For a given mechanisim, the software developed nust have the capa-
bility to (a) display the space dinecam for given geomelnic parame-
ters, and (b) interactively lorste points on the velooty and aceeler-
ation diagrains, ‘

2 Seftware toshow the trajectonies o npeatic pornts o the saechanianm,

Ao00
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3. Soitware to have the capability of dynamically displaying the com-
plate motions of the above mechamsms.

Note: One or two mechanisms exhibiting the Coriolis cormpanent of ae-
celeration should be included.

Time allocation: 3 hours.
7 Balancing

Objective: To gain an appreciation and understanding of underlying princi-
ples of balarcing of rotating and reciprocating masses.

Program requirements
Rotating Masses

Capability of simulating a variable number of masses on a siraply
sepported shaft.

— Interactive input of basic data e.g. masses, positions, angles, ra-
dial distances, etc.

— Drawing of the space diagrams, calculaticn and display of force
diagrams with the out-oi-balence force = early shown: the same
for coupie diagrams plus determination of bearin

!
w

tudent to calculzie the bearing reactions.
— Scfiware to balance the system znd to provide the answer.
Reciprocating masses
— Cazpeability of balancing 2 varizble number of reciprocating mauses
in in-line and vee engines.
— Interactive input of besic data.

— Drawing of the space dizgrams, celcrlatizn anc display of pri-

[T Lm- sn
N 3
e PPN .

mery a2nd secondary force disgrams.

acticns. Couple dizgrams.
— Determination of bearing reactions.
— Software to bzlance the system and to provide the answer.

Time allocation: 2 hours {1 hour for each program).
9 Gears and Gear Trz .s

Objectives: Tc gain appreciation and undersianding of goar felinairy, 1.7op-
eriles of meshing gears, motion and torgue transmitted In gear tramns.

Program requirements

~ Simulate involute profile.

- Multiple choice questions on gear geometry — interaciive,

- Plot locus of point of contazi of two meshing gear tecth.

~ Simulate two gears meshing with variable gear ratios —- intereztive.

- Establish number of gear tecth meshing. Determnine inweslerence.

- Simulation of motion and torque transmitted Ly different tvpes of

gear trains.
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Time allocation: 2 hours.

11 Gyroscopes
Objectives: For students to appreciate the rotions and forces in BYIuscupic
systems.
Program requirements

— The developed software programs are to consider sinple gyroscopes
in 1-D aud 2-D spaces.

— For each case, students to be interactively drilled in the deterniination
of gyroscopic forces on the body. These forces are to be graphically
displayed in such 2 manner that the physical effect can be easily
appreciated or visualized. :

Time allocation: 1 hour.
12 Vibrations

Objectives: To relate to one and two degree of freeum systems, lineir and
torsional vibrations with viscous damping and periodic disturbitng free

Time allocation: 1 hour
1.5 Concluding Remarks
In addition to the time requirements listed explicitly ebove, one hous 15 0 e wll,

cated for a general introduction to the CAL system — the hardware and clenents
of the user interface. This will bring the total number of CAL hours to twelve.

A0
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Chapter 2

Electrical Principles

2.1 Introduction

This report proposes a comprehensive syllabus for a first course in electric. on-
gineering. The coverage might be felt to be excessively wide for a single course,
and it is intended that certain of the secticas could be omitted from 2 first course

stluziveis wnd with regard to the character of the target group. It is ' 1 . .n:
service courses {o- non—clectrical students could be mounted by iiicious sele tinn
cl secticns of the cosrs2 outline given in section 2.2. Whilst the raaic-. he

sections are susceptibic ti: CAL applicatior we ider*ify Sve toples in whick 00

wouid make the greatest iripac:.

2.2 Course Structure

o,
oD

-

TrLe sequence of course topics is listed below. Please refer to figure 2 1.

Vet

Energy: the Systems Viewpoint

2. Liectric Tields

(48]

Magnetic Fields

4. Ciezirical Circuits

5. Circuit Laws and Theorems

€. Trancients

7. Allernating Voltages and Currents
8. Power and Enercy

2. Polyphase Sysiems

). Magnetic Cirinits

ra
[

Mceasurernents

403
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. Electronics

sreal Wining

14. Introduction to Electro-Mechanical Energy Conversion

-
W

Lilun

uination and Lighting

2.3 Course Syllabus

Eunergy: the Systems Viewpolnt

1.

o

{23

[

[0

Magnetic

1.

Energy Sources

Distinction between finite and renewable energy resources. Brief review
of cil, coal, nuclear, hydro, biomass, solar sources.

Enpergy Cenversion and Storage

Relation between chemical energy 2nd equivalent electrical energy. Deri-
vation of cel! emf; watt-hours per kilogram and ampere—hours per kil
gram.

view of Leclanche cell, Lt F;, Leed acid

Corzversioz of mechar.:cal to electrical energy 2nd vice versa.
Erergy trensmissior end usage. Methods, costs 2nd c¢Hiciencies. Sectoral

Tleciresiztics
Tre particulate nature of matier; the electronic struciure o atoms. Elee-

urrent carriers; Curreat defined as charge past 2 given point per
.1 =da/ee.

x density end electric field strength, D = ¢;¢. E.

-

Eiectrosiazic fieids, Coulomb’s ia w; fields due to poin:, line and chee
cherges. Gauss's law. The naiure of dielestric mazerizls.

.

Tecteiz sir brezl g ckzani - 3 Paluries
iectnic sirength, brezkdown mecheanisms, corona disch Tge. Yo.zrise-

24

ton. Relative permittivily. The beheviour of charges in electrostatic

Fields
The Bist-Sevart Law. Magnetic fields created by line currents and cur-
rents flowing through coils. Magneti: field in a toroid, Ampere's lzw.

Magnclic fnrces on moving chzrges and current carrying conductors; Mag-
netic torques eaperienced by current loops in a magnetic fiel2. Magnetic
meterials. Magnctisation and magnetic domains, PRelative permeability.

Ao(
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3. Magnetic flux, Electramagnetic induction, Faraday and Lenz's Laws, n-
duced emf, sell inductance and mutual inductance of simple coaductor
configurations.

Electrical Circuits

1. Circuit elements

Resistance V « [ in linear circuit elements; V = IR (Ohm’s Law
defining resistance). :
Ind: ctance V « di/dt [or linear elements; V = Ldi/dt defining induc-

tance.

Capacitance V « [ idt for linear clements. V = ¢ J idt defining capac-
itance.

2. Nature of Circuit Elements

Resistance Resistivity; R = pl/A or R = l/kA; Temperature coeflicient
and use to measurc temperature.
Types of resistor in common use, construction and characteristics of
moulded cerbon, C filin, metal oxide, metel film, wirewound. Power
resistors; colour code.

Inductance L sssociated with all conductors L = N@/di and L = N*/S
where S is the reluctance.
Inductors in prectice: stripline, air core coils, ferrite and ron cores
for increzsed permeability.

Capacitance C == g/c and C = eA/d for parallel plate capacitor. V =
& it
Common capacitor types: mica, ceramic, film foil, metallised foil;
Power capacitors.
Capacitors in scries and in parallel.

Clrcuit Laws and Theorems

1. Kirchof’s voltage and current laws. Emphasis on electric circuit having
only two degrees of freedom leading to equivalence of circuits.

2. Thévenin and Norton’s theoremas; simple equivalents by open circuit and
short circuit considerations. Superposition. D.C. circuit analysis and
reduction.

Transients

1. Transients in simple R C and R-L circuits. Response under sinusoidal
excitation. Concept of phase lead and phase lag, Phasor representation
of A.C. quantities. The concepts of itnpedance and reactance.

2. Differentinl equations Jdeseribing K1, C circuit behaviour. The three

types of solutions for undamped, underdamped, critically damped, and

,\'.'rr‘!.".:l:;n'l ety
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3. Phasor diagrams. Sumnjie series and parallel R-L--C circuits Resonance,

resonant frequency, quah'" factor, bandwidth. Resonant unpedance.

4. Analogies between mnechanical end elecirical systems.
Alternating Voltages and Currents
Harmon!: motion as projecticn of cxrcular moetics onto 2 plane: intreduce

phasozs as cirzular motion to be prajected onto an axis.

2. The average and RMS values of A.C. quantities; relation between RMS
voltage and current in R-L-C circuits. Phasor diagrams.

3. Concepts of impedance, reactance and admittance. Their use in the so-
lution of A.C. circuits Complex reptesentation: resonance in parallel and
series circuits. Resonant frequency 2nd bandwidth.

Power and Energy

1. Derivation of P = V" [ cos§ for sinusoidal supplies. Instantaneous, aver-
age apparent real and reactive power.

. Power facior and tarifs; energy and maximum demand. Parzllel reac-
tance !O: ;70“'9.' iecilor CO:.";‘CJC:‘..

Meximuim pewer transfer thecrem end its zpplization in elecironic sys-

tems; Impedanze niz

,,
i
o
!

1
(4]
[
(4]
«r
)
™
-
&
L]
1]
“
a.
o
|
u
1
n
(4]
n
5
n
8
o
wn

Selection of the 3-phase sys-
tem for power iransmissisn. Phese and line quantities. Star and mesh
coreciions.

>

szée  Ster and delia connections; relations

Magnetic Circuits

1. Magnetic cireuits. 72 = p-p. M 2srelation between extensive properties of

PO N

a medium; concept nlreluziance; cerivation of £ for linear circuits; equiv-

corzuilz, scivtion of probiems in magnetic circuits.
2 cteristice o7 magnetiz materials: szturation end non-linear-

cnecessity furincluding BYK curves in magnetic circuit
viives of 3. The skin effet

3. Iron lesses. Hysteresis curve znd hystesesis losses. Eddy current losses.
Separation of the ceinponents of iron loss.
Measurements

1. Instruments. P '-c'va::, ascuraty o :cpeat.a.bi‘i‘.v' Czlibration; Correc-
tion curves; Aralogue insi-uments. Deflecling force, restoring force 2nd
damping; common menns a0 thels implementation; meving-coil, meving

ron, n).. mmometer arcd el-iracialic inetriment

Lo}
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2. The cathede ray cscilloscope. Its uses, time base, X-Y maode, vertical sen-
sitivity, A.C. and D.C. coupling, alternate and chop rodes, dual beam
watlloscopes, triggering deflection sensitivity and post deflection acceler-
ation. Sterage oscilicscopes.

3. M.asurement techniques. Potentiometers, bridges (both D.C. and A.C).

Electronics

1. Semiconductors, holes and electrons as charge carriers in semniconductars,
electron encrgy states, electron and hole concentrations, the p-n junction,
contact potential and the bipolar transistor. Uses of semniconductor de-
vices.

2. Introduction to thermionic devices; the diode, triode and other valves.
The cathode ray tube.

3. Introduction to logic circuits. Boolean Algebra, the truth table, De Mor-
gan’s theorems, boolean identities. The principle of duality and its ap-
plication in CMOS circuits.

Electrical Wiring

1. Typical uses of electricity in commercial and industriz:] butldings The
wiring regulations.

2. Safety 2nd protection of the installztion and the user.

Introduction to Electro-Mechanical Energy Conversion

1. Simple introduction to comnmon types of machinery used in industry. Use
of electricity in the Chemical, Manufacturing and other industrics.

2. Use of circuit Lreakers, contactors elc.

INlumination and Lighting

1. Introduction to Lux and Lumen. Lighting requireinents in various Lypes
of workplace, public roads etc.

2. Types of luminaires, elficiency, lighting economics.

2.4 CAL Topics

Five modules have been selected for CAL treatment. It is anticipated that these
will be of two hours duration each.

The modules have been sclected to cover those areas which students generally
find conceptually diflicult, and in which CAL will have the greatest impact on Lhe
course. The modules selected are;

e Circuit Theorerns and Laws, and their applicatinng.

e Transients,

A08
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o Alternating Veitages and Curreats

The coverage of the rourse material is expected to be as follows:

Circuit Theorems, Laws, and their applications

Objective: To familiarise students with the calculation of circuit currents,
voltages and equivalent sources and iinpedeances.

e Kirchhoff's Laws with examples.
e Thevenin’s Theoren.

e Nortun’s Thecrem.

These will be 2pplied to:

e Circuits witl: resistance only.
e Circuits with resistance, incuctance and capaiitance.

Tmmrcetar s e~ A emrbrral 1A
rnovcianle, ca_,..,s. nce 2nC mmutual nguciance.

e Cirzuliz: with sesisiance

n of transient and steady—state components of the cem-

v

perai cler variztion.

Step and sinusoidzi responses in cirouits with:

-~ L < et

e .-l anI li-o
- ~

L A -1-C.

Alternzting Voltages and Curronis

Miasigmtisn with cverzpc and RMS values, power and power

. -, B - - aee b - —pmo L3
uite, ol s ¢ €. TesTtn2lile, PIW er faclor COrrECliOn 201G vel-
.:".‘5

Altarmating signals sguase, triznpuiar 20 sinusoidal sigrnals.

o Zverage and RMS vaiues

o Single-phese circulls: current, volizge and power, phase, power factor.
o Pasnnar-e in series and paraliel R-1-C arcuils

line quaniities, apparent, rezl and reac-
ive powe

.- - .. . . .
.- e - e, - - -~ -
e rrraer tazinr CLIIRCUST ALT Ge ...:;s":::'_..m:'.s.
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Magnetic Circuits

Objective: Chservation and calculation of flux, flux density, ficld intensity,

reluctance, magnetemotive furce. Saturation.

o Circuits with and without iron core.
e Circuits with complex cores, eg. slrgapd.

o Circuits with and without saturation.

N

Measurement Methods

Objective: lllustration of the various measuremnent methods used in electrical
engineering. Sensitivity of detectors. Measurement of non-electrical quanti-
ties.

e Potentiometers for the measuremet. . .f unknown resistances and voltages.

o Bridges: Wheatstone, Maxwell a2 Schering for the measurement of re-
sistance, inductance and capacitance.

e Mecasurement of active zud reactive power.

2.5 Concluding Remarks

No specific tesk allocations have been made to group members for courseware prepa-
cation: it is assumed that UZ will teke 2 lead in this respect in view of the CAL
Project facilities available.
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Strength of Materials

3.1 In:troduction

Tl.is report presents the Sirengih of Materizals course sivucture 2t tire University cf

Zimbabwe iz sesten 3.0, Section 3.3 gives the syPlabus. In section 3.4 we set cul
1opins consnieted the mast appropriate by the group for the
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3.3 Course Syllabus
DPrinciples of Mechanics

e Engu:cering systems, sub-systems, members and elements. Continurty
and system rela’.~us. Degrees of frecdom, Newton’s Laws, forces, mo-

neats. Types of torces in Engireerirg.

¢ Equiiitcium. Freedom-restraint relation. Free-body diagrams. Actions,
resctions end interactions. Friction. Types of supnorts and mechanical
continuity. Isolation and idealisations in analytical mod.lling.

e First and second moment of areas. Centre of gravity. Transformztion
arnd rotation of axes. Parallel axis theorems.
Properties of Materlais
e Engineering materia's. Rigid and deformsable materizls Elestic ty, visco-
elasticity and plasticity.
e Idealisation of material behavicur. Elastic constants. Effect of tempera-
ture. Energy theorics.

VA

Araiysis of Sveiem Forces
e Forces in simple mechenice! systems. Discreet member aesemblies. Con-
tinvum. Trusses. Thin-walled pressure vessels.

e Deicr. -~ and indeierminzte systems. Gecmetric compatibibity. Su-

e Shear fcrce anc berding momeants. Diagrams. Concestrated, distribusion
varying forces.

Theory of Strerses and Stralns

e Generalised stresses at a point in two &nd three dimeasions. Normal 2nd
complementary shear strezs. Generalized sirain al 2 point in two and
three dimensions. Transiormation equations. Mohr's circle of stress.

. Si-ess sirain 2nd temperature releticas. Eilastic constanis. Poissorn’s

: modulus. Relztion between elastic constants.

Anazlyeis of Stresses in Meinbers

e Bending of beams. Derivation of simple beam equations. Bending stress
éistribution in hollow sections. Bending beyond elastic limits. Built-up
beams.

e Torsion of shafts. Simple tnrque equation for circular shafts. Hollow
shefis. Powxer transmission. Torsion of non-circular cross secticns.

e Shear in beamas. Derivation of bending shear equations. Shear flow:
]

V..
ol

-

. S R
toup reniions,
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Deflection of Beams and Trusses

e Differential equations tor bheams. Singulanty functions. Superposition.
Stramn cnergy it beatns

o Defiection of trusscs. Influence cocthcients.

Instability and Buckling

o Concepts of instability. Stable and neutral equilivrium. Derivation of
critical load of sunpie systems.

« Buckling of axially loaded members under different end conditions. Euler
buckling load. Failure of short and long columns.

Combined Stresses
o Behaviour under contuned axial and bending forces. Principal stress
trajecturies.
e Stresses in dams. Retamning walls. Colurnn bases.

Composite Sections
o Compesite sectiuns fur zatal loading.

Built-up beans of different matertals. Retnforced concrete sections.
e Torsion and shear in compaosite sections.

Design « £ Simple Members

Concepts of engwmeering design.  Loads and other destructive actions.

*
“Mielding, Modes of fuliure. Factor of safety.

¢ Proporticaing of sectines undes different forces. Bending, shear and tor-
sion resistasnice.

e Ccnnections. HBolted and wel d connections

3.4 CAL Topics

Structural Behaviour

This is recognised as & problem ares for all students who study this subject.
By studying this topic at the beginning of the application of CAL it should -
prass upon the student the importance of the physical reality of the structural
element or system.
Objectives: To study the relationaiunp between load, displacement, and reae-
AGHER
To introduce the concents of bendieg mwoment diagrams and bending

diflections

Iy
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Methods: Student to compare deliected shapes bending moinent diagrams
and reactions for simple <.ructures under his own loading system with
that produced by the program.

CAL software: S1 Planeframe snd modification.
The nrogram will be modified to produce a simplified screen presentation
to limit the data options and eliow the storing of fil:s on a student disk.

Equilibrium

Objectives: To demonstrate that even complex structures produce reactions
which can easily be determined by equilibrium of vertical, horizontal and
bending forces. '

Methods: Loads applied to structural systems are tested against the reactions
for TV, H, M = 0. Individual member forces identified 2nd checked for
equilibrium as {rec—body dizgrams.

CAL software: S1 Planeframe and modification.

Bending Moments, Shearirg Forces, and Reactions in Determinate Beams

Obiectives: To ex;lain the relationship Detween externa! forces and the in-
ternz) resistances of bending moments end shear forces.

Nethods: Using point and co

1stent or part UD to calculate reactions, ver-
tice! equilibrium etc. Use free-body dizgrams to explain the concepts of

)

of berding moments and shearing forces.

CAL software: S1 Flaneirame 2ad modification.
Section Preperties

Objoctives: To demonsirate how section propertics {e.g. section centroid
Y ’
first 2nd second moment of zrea, and section modulus) vary with shape
and size of section.
To demonstrate the concept of principie axes.

Methods: Allow the student to consiruct verious shapes rom besic rectangles
and calculate seciion properiiecs.

CAL sofiware: Siruciurel Mechenics, Seciion Properiies.
Bending Stresses in Beams

Objectives: To show how strain and stress profiles are developed in 2 beam
and how moment cquilibrium is satisfied.

Methods: Dizgrams of strain profile and the resulling distribution of longi-
cedinal siress. Calculation of internal moment equilibrium.

CAL software: Siructural Mechanics, Stresses in Peams.

Shear Stresses in Dearns

s
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Objectives: To show how vertical and horizontal equilibrium is satished in
the internal forces of a beam and how this leads to the developent of
shear stresses.

Methods: Calculation of vertical and horizontal stresses, stresses as a func-
tion of strain, shear stresses and diagrams for symmetrical and non-
symmetrical sections.

CAL software: Structural Mechanics, Stresses in Beams.
Combined Stresses

Objectives: To show how bending, shear, axial and torsion stresscs can be
combined and how this concepi can be applied to simple Jesign exainples
such as columns and foundations.

Methods: Calculation of bending and axial stresses in columns and founda-
tions.

CAL software: Structural Mechantcs, Combined Stresses.
Pin-Jointed Frames

rd
Objecctives: To show how the concepts of equilibrium can be applied to nodes
as well as part or all of the structure.

Methods: Student to estimate directions and magnitudes of forces in a truss
from his own load arranyement and compare with results from program.

CAL software: S2 Planctruss and modification as S1.

3.5 Concluding Remarks

Loirbrdot ]
Wt T

The nine topics above are assumed to require a minitum of two hours for cach CAL
session, preferably in one hour units. I addition an allccation of a further two hours
should be made to ensure that the stadents are familiar with the operation of the
software. The total time for CAL i3 thus estimated at 18 hours.

The required CAL courseware consists not only of the CAL programs, but also of
a structured text (based intimately on the syllabus), and a series of CAL laboratory
handouts. The group agreed to prepare the structured text and the handouts.

Of the software detailed in section 3.4, the following are currently available:

e S1 Planeframe
e S2 Planetruss

e Structural Mechanics: Section Properties.
The following are to be conmmissioned:

¢ S1 Modificatinn
¢ 52 Modification
e Structural Mechanics, Stresses in Beams

o Structural Mechanics, Combined Stresses
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The cuiput of this workshop is a dasument (lse attached) contzining:
2) core syllabi for the three 1808,
b) tcpics from tha core syliebi deemed by the expert groups lo require CAL ueutinen,
and
¢) kets of CAL programs that the experi Groups recomunended 1o be produced or

acquired.

This document is very important and reguires 10 be further processed and
Gistributed to 2ll ANSTI institutions for comments. | have undertaken to do that vith

iurther UNESCO assistance.

Srobiems of CAL inisllsctual property, preduction znd printing and dictrinution of

7

coursaware, provésisn of microcompuic: faciinies &l ciher Alrican faculties of

m

nginzering, internziiona! coligborzt: tgn, €12, were discussed at length.
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UNIVERSITY OF ZIMSASWE
CAL COURSEWARE DEVEZLOPMENT TRAINING WORKSHOP
15-26 AUGUST 1388

LIST OF PARTICIPANTS

I. Besource persons
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R. K. Appiah: UNDP/Univarsity of Zimbabwe
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UNIVERSITY OF ZIMABWE

CAL COURSEWARE DEVELOPMENT TRAINING WORKSHOP
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CAL TRAINING WORKSHOPS

PARTICIPANTS

1887 1988

NAME COUNTRY NAME COUNTRY

Or M Sheya* Tenzania Professor O A Bamiro® Nigeria
Dr J D Sekele® Zazmbia Dr G Mulissa® £thiopia
Mr & Okure® cancz Dr K Andam® Ghana
Dr H Ayele Ethiopiz Dr J S Mshana® Tanzzniz

¥-] Zimbzhwe Fioisgeor 1 M Ezren ZimSzhwe

Lir J Czigle Zimozbws Dr 5 C Peremaswszr ZimSzbwe
Cr 2 K Kuworng2 Zimtenwse Mr £ 7 Hepuya Zimbzbwse

Jr 7 le2czout Zimbgbwa Mr G Rukwsze Zimoahwe
Dr K W Sigginu ZimSzEdwe Dr F Takswira Zimtziwe
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4. COMPUTER BASED FININCTAL PRANSACTION PROCEIS TR,

TIMBANK NETWHORK

4.1. Introduction

The main companies in the Zimbank Group are:é&

Zimbabwe Banking Corporation Limited

- - Reglistered Commerclal Bank
Syfrets Merchant Bank - Reglistered Accepting House
Scotfin Limited - Registered Financlal Institution
Syfrets Trust and Executor Limited
Data Centre (Private) fimited

7ith the head offices based in Harare, there are now twen-
ty-seven branches of Zimbank and five branches of Scotfin,
located in most major centres in the country and some growth
point areas. Zimbank is comnmitted to more branches in growth
point areas and several are planned to open in the near futu-
re. Meanwhile some centers are being served periodically by
rnobile services, pending the establishment of vermanent re-
presentation in some of these.

Data Centre ({Private) Limited |is
provisinn of <data processing servi
whole.

responsible tor the
ces to the Group Aas a

4.2. DP History

Zimbank's first computer, an NCR 315 systewm, w2s Installed
about 16 years ago, the inftial project being the processing
of current accounts for all branches In the Harare area. Two
years later the service was extended to Branches in Bulawayo,
using Mohawk Data Sciences communications equipment, as
described later.

The processing of savings accounrs was added at a talrly
early stage and gradually the epplication base was augmenced
to include investment a-=:counting end general ledger control.

Growth in number of usc2ounts led to the replacement ot the
mainframe by an MNCR Century 151 computer, which also
permitted limited niline services tn be {nfriat..d,

It was durln: «hias onerin?, that rind compitter:s were
introduced f{nto the tlrst rural branches, replacing manual

Ay
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branches, aad vransalirted  tar perinting  te  the renote
lozations. Thin repnar: data fs rtaleiy volumlooes  tncluting
a tull llsring or all acoount telanes, manadgerial exception
repcrts, and cTustomer snlatements.

with all branches throesanour the coantry, being  processed
centrally an el remely Setul reat. e lor —iected Cuztomers

fs the abiliry ro autumatically transier tunds bLetween
accounts, regardless or geographi- location, as part ot a
cash management secrvice.

Like other financlial organisations, Zimbank's system requires
a daily turnaround ot transactions and due to the critical
nature of the Group's processing activity, a very highelevel
of securlity tor bLoth the operation and Intarmation base is
required.

4.4. Communications

Three types of operat{orn are in uze:s

Bulawayo leased line
Rural centres Jdialeup link=:
Harare/Bulawayo local leesed lines

Bulawaxo

Zinbank's filrst experience {: data transmission dates back Zo
1972 as the Zimbabwe PTC's first data custoner. A Systen was
required to transmit batched transaction data daily ftrom a
central point in Bulawayo to the ltarare computer centre, and
reciprocal transmissions of reporn data for oprinting ({n
Bulawayo.

The equipment used in those early days were Mohawk Data
Sciences magnetic tape data recorders with communications
interfaces in each centre, and an MDS 388 1lpm printer 1In.
Bulawayo. Asynchronous dlalquy modems operating at 6adv/1204@
bauds were provided by the PTC.

As volumes increased {t was possible to justity a dedlcated
leased 1line, which came into operation in 1973, and was the
thirteenth such link provided by the PTC in Zimbabwe at the
time.

The next development was the {nstallatian of an MD3 2150 wmint
computer to raplace the Jdata recorders and the ex!isting bank
‘waste’ machinery. hr the same uvime a ructher HDG 2159
system was {nstalled ar the Harare computer centre and the
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leased line was c¢pgraded to cperate synchronously at 4800
bauds using standard IBM 37380 gprol 1

Lastly, ahbout three years ago, COSEX statistical
multisaplexors supplied by KCR were installied to allow four
channels on the link. One chaannel {s still used tor the MDS
to MDS operation, and the other three to suvport NCR inquiry
terminals in the Bulawayo branches.

To summarise, the purpose of the link is firstly to transmit
various types of transaction and file malintenance input,
including foreign transactions and checue book requisitions.
Secondly, it 1Is to provide a means of transporting data to
Bulawayo for the for the printing of branch management
reports, customer statements, bank drafts, etc.

Rural Centres

Prior to computerisation, processing ¢f accounts was carried
out Incdependentiy in each branch usinc lecger card eccounting
machires. The mechines wsre cfeld o ozfate cestcrmer ang
general ledger reccris ané 2lss In freoTess the ‘waste',

As these macthines eapogroachec cobsolescence, C"reexslcwns began
occurring more freguently and servicing outside of the nain
centres became a serious problem. In acédition beinc on a
completely Cciffererc systern Irom the ccmputerissd branches in
Hdarare and Bulawa2yo, transiers ¢f cersonnel also presented
problens.

Following the success ¢f the =tlawazyo instaellacion, where
waste processing had been integrated with the date captur
operation, it wes <cZecided to experiment with a similer
solution {n Gweru, using a sm2ller version of the MDS 21}
series, the 211¢ and the programs already cevelorzeé for
Bulawavo.

Some nmodificaticn wac neeZeld, 2s the prcpcse=d units uced only
flexible Ciskettes zs cpposec to hard Zisrkr, butr becizally the
operatior was, ang 3till is, the sane.

So in 1982, the first MD< 72113 comprising 98K byte processor,
screen, keyboard, matrix printer and " with communications
capability, was 1installed at the Gweru branch, Dialaup
modems operating synchrounously at 2430/1200 bauds were
provicded by the PTC and the operation was a great success.
Kwekwe followed the sazme year, a2nd when sufficfent foreign
currency for the Importetion of the egulpment was available-
all branches were ~onnezted, the last one {n February 19235,

Only one minid#computer {5 reauire? in each branch, replacing
ud to four accounting machines in some cases., Operators have
been drawn frcm existing branch statt, and with the emphasis
on useréfriendly software, there have been €few problems in
tnis regerd. reracnrnel ir Harare are always avallable to
scsist by telenhone.

A
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ln most branches, the computer is lerft in a realy~ton-recelve
state {n the evening, so that using ‘auto-answer' the report
data can be transmitted late in the evening, tct priating the
following morning.

Whilst the data transmission service provided by the PTC  has
hot been completely error&free, the level of service
available is adequate to serve our daily banking operation,
and it {s our intention to expand the number ot rural
branches in the near future, on the same basis.

Harare/Bulawayo local leased lines

Online NCR inquiry screens and printers are provided at most
major branches and head oftice departments. Base band modems
are used operating at 9688 baud asynchronous on a polled
system allowing several terminals to share one 1link where
required. Response time is good and we have few problems in

Harare.

However, in Bulawayo, whilst the 1{inquiry terminal served
directly from the stati{stical multiplexor {s equally as qgood
as the Harare branches, where we are using ‘tailelinks' via
further base-band modems to the other Rulawayo branches, we
are restricted to certain protocols, for reasons not vyet
clearly understood, although it is believed that alternative
modem types may resolve the problem.

e
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Appendix I

COMPUTZR HARDWARE

NCR 8545-I1 mainframes:

3 megabyte main memory

6 x 208 Mb removable disk

3 x 86 Kb mag tape drives

Flexible diskette/cassette input/output
1280 lpn printer

908 lpm printer

Comnunications controller

9 x VDU (teletype)

24 x vbU with printers (polled)

N
'
wn
[~
L]

zinl<computer

L]

MDS

x4
=
T,
[
Ind
7
(x]
o]
]
}
0

b=t

NWNOON NN

cns
25¢ lpa
matrix printers

daisy wheel printers

XX X WM XX X

Q

o ’
L)

A

v

I

2]

"

1]
o

MDS rinf-ccomputers:

18]
[
[
[~ ]
3]

18 x CPU (128X) with comms
1¢ x rmatrix printers
2080 x flex diskette drives

MD3 key-to-cisk systems:

y 1264 CPU's with Cdlsk stcrage
x reystations

S

2

Microcomputers:
3 x NCR DM5
1 x IBM XT
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ZIMBANK BRANCHES

HARAR First Street
Angwa Street
Manica Road West
Samora Machel Avenue
Douqlas Road
Msasa

BULAWAYO Abercorn Street
Fife Street

GWERU

MASVINGO

KWEKWE

KADOMA

SANYATI

CHINHOYTI

MARONDERA

MUTARE

MUPANDAWANA (October 1986)
VICTORIA FALLS

AGENCIES

Sheraton Hotel - Harare
Monomatapa Hotel - Harare
Bulawayo Sun Hotel

Nyanga

Montclair Hotel - Juliasdale
Rutenga

Kamativi

MOBILE SERVICES

Neshuro Lupane
Chivi Jotsacholo
Nylka Mubayira
Jerera Mahusekwa
Rutenqga Mamina
Binga

AL8

Appendix II

Birmingham Road
Graniteside
Avondale
Highlands
Borrowdale
Chisipite

Belmont




Appendix III

STATISTICS

Account Type No. of Accounts No. of transactions per annum

Current 20 000 4 806¢ 060

z B o . . l L R I P
Savings 36 @@o S I ‘5306 006.I1£: os

Investments S 606

¢ ELE

Finance ’ “8 0069

.- General Ledger raf:ps: -.25008: T AD

Doave wy ~ - . - ot .. -
i H - -

.

PRI P T

TOTAL - 74 666
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Diagram I
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CABS has a multi-drop network, because PTC only provide

a point-to-point service, we supply, fit and maintain all
equipment /approved by them/, at either end. This will best
be illustrated by Diagram III.

The Society's computer in Harare services 258 tinancial
terminals situvated 1in offices countrywide. The terminal
population at these offices varies at present from 1 toc 24.
Because of this varied concentration of financial terminals
and the cost of dedicated 1leased circuits, it has been
necessary to employ a multi-drop: network,

At presert there are. 8 protocol converters connected to the
nainframe. (Mainframe -uses “C@3 protocol and terminals 1BM
3276). From the PC we fan out to 2 Master modems, each of
which services a master .analog. bridge to which are attached
4 slave bridges, with each.: lave servicing one PTC line from
the tag block - RIS

) I FH 5'_ C ;

From the tag block CABS's iline goses to the PTC exchange and
is routed via the PTC -getwork, which could involve a number
of exchanges before reaching Its destinaticen, i.e., the teg
block at each ZBranch. At .the Branch we come off the tag
block into a slave rodem which might or might not be
connected to a digital bridge, dependent upon the nurber of
terminals at the Branch. The algltal bridge will handle: up
to 6 clusters of 8 terninalé. Each! cluster is controlled - by
a router~“terminal _which ggndles ell' communications between

ey

N B o U ehe ‘maint FAME and“fﬁ'—termihals in"that cluster. ' -

r
7 !

Simply, PTC are respon51ble+for the sections between the
tag blocks and . we .are respon51bl° for the sections before
and afte _the:é & S - ;

Looking at »he etwork conﬂiguratlon /Dlagram 111/, the N.C.C. /
consists®of all equipment - f om the PC’s to the PTC tag block.
Connected to and forming pa tkof our lines are add1t10na1

pieces of equipment whlch’are-

- : '

\,

1) Distributed network control system = (DNCS).
2) Fetch Panel.
3) Data Scope.

This ies 2 micro-zomputer usel specifiiczlly Zfer testing earnd
roniterineg  lines end mi:dems and s conrected to the fin2 at
~he paster nocder. i ””nﬂlﬂt' ¢z a moritor (2R7) neyLoErd,
arnd printer, and porovides CABS with most of the iniormaticn

%%
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in the position where they- suddenlyifotndkthem éiﬁt

.hwke it work . . .. L0

1. 102 /403 ’

required to manage the network, by reporting all changes 1in
line conditions, etc., and the state of the modems at either
end. DNCS is never shut down and reports 24 hours a day.

2) PATCH PANEL

The pacch panel is connected 1in#liné before the PC's and
after the PC's, i.e., inboard and outboard lines. The patch
panel enables us to cross patch lines from a port on one PC
to 3 port on another PC in the event of one going down.

3) DATA SCOPE ; “f?if TN

Basically used for monitoring data to and from thev.maihfpamg :

and is connected to the patch’ panel - L ) C el e

=

T isans i1 xS_ Seoi¥eIITTUT

CABS' NETWORK

CABS are truly proud of the on-line banking systems deve%pped »
by the organisation. In 198§ the Computer$CentreJka 2 M; ulted

f .
RETT S

P‘eparat1ons had already begun,thegpnevd
training coursés were set up - ands¥eXe¥lite
tremendous amount of learning:to.2d0Hin3: the”%%?esé@éhﬁe
future. Everything was new, not only to: CABS1but also to
Zimbabwe. . S L baund o pAE

N az‘n. 2Lﬁu3 K ‘bﬁ3~f”
Early in the project it was decided that *a“ dataibage“ sySté; '
would form the basis of the planned system. "The ICL _version
of 1DMS (lntegrated Data-base Management System) - “"was’ chosen
for this purpose. Ahs CABS were the: first users of the IDMS
in Zimbabwe, expertise needed to train local staff had to _be
imported from the United Kingdom. But we learn fast - and in
August 1980 the names and addresses of all CABS' clients were
loaded Iinto the 1DMS dJetasbase on our old 1CL 19@3A.

AN
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service? How would messaces be restried? Tthe list ot
gqueries goes on and on. The answers came largely lfrom trying
gifferent approaches until the best one was discovered.

The difticulty in getting the terminal to ‘'taik' to the
mainframe was due largely, in my opinion, to the fact that
the entire development of the terminal was executed by staff
at Head Office and not at Computer Centre, and it was to be
many years before control of the terminal side of the system
was brought under the Computer Centre. P . s

The new Savings banking system was put live, in batch mode-- in'-
February .1983. With the exception ot\~5g -few teething
troubles, the system worked well and . in .June ..1983 . the -
Society's new Branch in Central Avenue, Harare opened,

onaline realtime. This Branch was chosen as the . first:
obvious reeson that the Computer Centre is housed in the samevi'
'bulldlng. CHE clﬁl& "‘QIW vl"'M' }3”30 .,3

e g

The next step was to put a 3Branch away fronm thet:Computepé
Centre oreline, 2n¢ since the First Street Branch, Harare wes
one of the Society's busiest banking halls,,thxs Btanch went
onaline in July 1982, and during the -latter’ parc ot_-983” thg
3ranch® onsline network was further expanded in Harare., The
next major challenge was tec bring a Branch in, another ’ t%?ﬁ_..
onalines ;" and subseoaentlv this took pla"e ‘at Bulaw o .
-E‘eb?uaty 1984 N (e . ...‘,:."_'.': Iie at RENEO P 1B S8 ¥ ; = -

- T
~H

A £
ey ol

After that it was simply a matter of "’availatﬂlity‘ ENGRA S Tead
lines, The network has grown to encompass 53 Brenches using

some .258. terminals, and on an average day the mainframe: ‘Will: L
process:.:75.08606 message pairs, and during peak per1ods’§up;}cﬂ":

16 transections per secondé. . . Z
DU Ts oy gaz . e boctem Ainr o pal ae: Z; .nﬂb‘lﬂli»
P :anes,galgingsf system was.a.mere,beginpning.,. €' LOMPy

at' TAE noglhad theknowledge, and experienge:toyMr

realtlne  systenms for various departngpﬁﬁgggi
organisation. Permanent and Subscription Shares?
onsline realtime and on#line enduiries <can be made into !’
Mortgage ard Short Loan accounts. Co e et T im0l S

The obvious question is ‘what does an onsline realtime, system,,
mean to both the Society and the Society's  cliéents'?
Possibly the biggest advantage to the client is that almost, .
every type of transaction can be carried out at any of the,.
Scciety's Branches countrywide. Money deposited in Masvingo‘J
is instantly available anywhere in the country. '

From CA2S' point of view the advantages lie in the fact that
security has {improved. Immecdiately 2 passhbook is reported
lost or stolen, access to funds irn that account will Dbe
blocked and no transactions will be azllowed against that
actcount, no matter where in the country an attempt o operate
the azcount is made. Since the introduction of the oneline
system, the number of frauds and overdraftc has dropped
considerably. Furthermore, 2ny client at any Branch is able

"}
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f from grass fires, elephants and giratfes. Using these
various types ot bearers, both audio and data channels have
been included in the telecommunicaticns plans, paving the way
3 for computer links tor all users. ‘

b -

3. COMPUTER LINKS

Data can be transmitted reliably at speed of up to 9 606 bps
over an ordinary telephone line circuit, and higher speeds
(typically 868 @06  bps): can ~be. .achieved using ordinary
telephone conductors and special modulation ctechniques.
Owing to the constraints of the cable network, and- a
relatively 1low density of subscribers 1in Zimbabwe, the
PO - naximum practicable data transmission:rate ds. 9:606 bps, or

-t . 1 666 alphabetic characters/sec. In a number of rural areas

the . maximum cwspeed: Is.1 rimitedeidto 2112008 bpsy=:and "~high - e

) tfaﬂi!basiontsspeedsigareﬁ!ﬂnki&elyhﬁtoebexrequired 5-The SPTC « 7}
N offers shree stypesupafdata ,r§£;g1§310mnserviceso_.,jsznereaer , t
f 1 3osanep Wil isa SN YNNE e BTN TS Mc FI-S B I

i -(a)- gc Dialiuo*trbnsnlﬂsion?‘ 1 B “iplo *ff‘

- Bl ( had Ql. T Y
(b) Leased r'in:uit (national) : y o .

vva Lo iAW aat®e fpton ey to Qa:q%ﬁr B S
(c):~.. Leased. cizcutt'(local) Yo ey i S LT 5&5;.;

.. a1en siodcmisy il n'**ru_~~=.g~ CoviL R k'
Subs"ubers can .also!'ps’b‘}&ﬂe‘texisdngWtelephone networ« - ‘ot :
v I ‘ccoufs uplers &:-f. e s ‘there’ s
38 pHonednetior K- The™ Human*ear*whvl ‘
and mouth are: replaced‘by a.mictophone and loud-speaker, and
tones. arelused:tot*atansmit the*dataat® speeds of up 'to 1 268"
bps ,which:is thezmaximum:that- can’ be achieved s - far as

Zimbabwe : 248 c65&e§533‘§?1t§;33 expected4 that the maximum"_
reliablebspéedwdil* B avih p=: rdthl’ ?%reas 1f“?: A
mode p Bt L 3 SaTIVIR UPA

R aolﬂssnnoo~hﬁ :

4 DIAIr « Enssn".inl 155315 & ‘110141‘4 ,vniee o3
UP MPP e soula ‘#38b  s6y palicivi -

. Most remote térmlnhals anarVDGE}requif" affu11°® duplex (two
way) form - of- ‘communication., This nmeans’ that the dial{up

A

modem$ are restricted in speed to 1 206 bps.;'v f et

One direction {5 used for ttansmitting the "2ata and the
reverse direction for either error messages or.
2cknowledgements., Recent developments in computer protocols
have meant that half duplex (uni-directional) transmission
svstexs can be used, Since transmission is one ¢direction
only it {s possible to use the full spectrum of the telephcne
channel and speeds of up to 9 60@ bps can be achieved.

A d

1%9




lILlOB/‘loq;

Recent developments in modulation techniques have meant that
the data transmission speeds can be increased to 19 28@ bps
over distances of 647 km. The main disadvantage of the
baseband modem is the requirements for two palirs of wires for
carrying. the data. In view of the high demand for cable
pairs in Zimbabwe this has often meant that dJdata networks
have been difficult to implement.

investigaticns have been carried out into the use of 1line
modems making use of the spectrum above the speech band.
Line modems use a low#cost but sophisticated phase modulation
technique., Investigations in Zimbabwe have shown that these
modems’ . can. only ,operate‘up to 4 km in distance. "Since the
data fteguencies are above the maximum audible frequency, it
is ‘possible  to comblne a telephone and a data circuit over
one, pait)of wi:es, this tepresencs" "majer advantage " for

Zimbabive : -3+ =
‘ol2alEangns B2eh 10 BrnilsXN naI nFrouInvi. TNES ..U .’Tr'_
_7.,‘1.0951.r Am—rmsulssmgmnmoms ,, ;;..;_.v.;_,. 2. aved. B xs" '

. 4""
sglnéa‘x“bq olgnitedﬁtangeﬂoéBthe bqseband and llne nodems itﬁ
*altenative “methods - of;

is” beconlng necgessary,.to;.look"
transmittinq data “for both local and national networks.

PCM data multiplexers. have  recently been developed - which
allow,.a .number of low speed data ciscuits tot combined on
to one high speed. (2HB/5) circuit., Such links are widely
used fqg Jtelephone . circuits .and are therefore relatively

.cheap “and ~ readily’ available.,zg SInce -..Zimbabwe ,, intends* 
1nttoducing ei;her*w:ibze optic’ or 'PCM ‘1inks. between most -

“'satellite’ exchanges “and the central exchange, it will te
possible to introduce a 2 MB/s data network which will cover
the entire town and national network with a minimum of
problems, Range will no longer be a restriction as all
subacribots will. pq}y have, to be., connected . to the-.nearest
exchan’ el? M;xials/ are. .to . b'e conducted r‘using 2MB/s .1inks

(2ci 7 e

etugen gjwhangerstand,ezther.ﬂinelor besebandimodenis fromé the e
‘ﬂ‘}changejhp.xheisuhacnﬂbetds'ptemlses.- : This ‘should a‘enable’
" the, P:rc,jtoineetithbademandfin aicostreffective manneri,h™ Short’
datawpirqyinsxcbnnecCedstoiuacommonaexchanéeﬁwi11’hot-use the
2 MB/s;dinks-, abutxwillJremain ‘as a dtrect connection. ) 4
me hOE ’ i RV R0 £ et} T : . T

T RN

8. DIAL—UP-SERVICE-i-" e

Data . dial-up service has recently been introduced in
Zimbabwe, to meet. the demands of companies that have a number
of branches throughout the country. The introduction of
dial-up services was delayed because of PTC concern over
noise interference, particularly impluse noise,. However
tests have shown, that while impulse noise is a problem, the
immunity of the dialzup modems to noise Is good.

Tests at 2 460 bps have shown that the error rate 1is ‘ltetter

than 1 in a million. Dizl=eup mciem speels 2t 3¢2 bps and
1280 bps are to improve upon this,

A((4

e e e e
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11. X.28 SERVICE

There are still many subscribers who do not have the full
X.25 software available and yet wish to make use of the x.::
network. For this reason the CCITT defined a PAD (Packet
Assembly and Disassembly) protecol which allows ordinary
terminals or personal computers to access the Packet
Switching Network. The function of the PAD is to break the
incoming character sequences into 64 or 128 character blocks
and peck them into the correct format for a packet. The PAD
also receives an incoming packet and does the necessary

protocol and handshaking with the distant :PAD:sor..X.25.
computer. The received data:is:then:transmitted-as: a'c«simple.

sequence of characters in _a -‘simple-rformat to the:docal
terminal. To provide the maximum number:of; subscribers .with
the service it has been decided: rtorimplement a:dial#up’ 3060
bps service for Zimbabwe. Dialsup ports will be. provided in

the major zone centres, namely ;.Harare, . Bulawayo, -Mutare, .

Gweru and Masvingo. Subscribers: in\othezgcentncsﬂgnrmmzidia

the nearest zone centre andiwillrthegibe directlyiconnected
to the Internationalf Packet switching3EsysteniséiSubseribers
using <the X.28 service will only be able to<initiate calls
and not receive them because the X, 28 -PAD cannot initiate

telephone calls, e € 0033 oo
i Lot f-,i N T
12. USE OF TERMINALS ' R hb~:uoa cowbEs L
LN . . ‘l':{" ""{“‘“Q’KJ “1: ’~ SILIT .

Having established the useful pattﬁiggat qgjline«gcomputer
terminals can play in the role of "thi ural‘econony and that
the telecommunications network will be ‘able to :provide and
support the deta 1links, it is worthwhile to see what other
benefits could pe derived from the presence .of . computer
hardware at remote points, us;ng" ;

example. :

subscribers, Those who : ‘

grace period, must be- disconnectés...é”
controlled by computer working in‘batchimode:the-datches of
information 2re submitrted manually, inevitable - delay occurs
in processing the results, Disconnection . is delayed
perchance payments are in the pipeline and debts accumulate.

Tardy movement of mall, transported for economy's sake by
rural bus ooerators, whose vehicies often break down, causes
the cash accounts of Post Offices to be reported late with
consequent possibilities of thefts not being detected early
endé with cdelay in the production of management accounts.

Thzce anc cther problems car. be very much reduced, if nct
elininates, !f compuzer harcware at Post Office counters is
used as a pcint#ofasale terminal so that daily balancing |is

-

A4y




.12
7. BIBLIOGRAPHY */

Status of Informatics in selected

Southern African Countries A.U. Rachman

Realtime Financial Banking R. Eckard &
in Zimbabwe - CABS’ Network L. Wittstock

Computer Based Financial

Transaction Processing ' J. Fairall
Status of Informatics in Zimbabwe - E. Zwangobani &
) . A.U. Rahman

- An Overview -

P L.
UL Sl
I

- : : PO . ) Lo
| RS A S ki
: RO ; .

w -t . .~ - B ot

*x/ PROCEEDINGS OF THE SOUTHERN AFRICAN REGIONAL WORKSHOP

ON INFORMATICS FOR DEVELOPMENT
Zimbabwe, 1986

s




=

L]
.
.
'




V.2

STATUS OF INFORMATICS TECHNOLOGY IN THE
REPUBLIC OF ZAMEIA

1. INTRODUCTION
2. PROBLEMS AND CONSTRAINTS
3. EDUCATION and TRAINING

4. SUCCESS STORIES

5. FUTURE PROSPECTS
- 6. UNIDO ASISTANCE IN INFORMATION/TECHNOLOGY'HANAGEHENT

- - €.l TRAINING NEEDS IN ZAMBIA
LET 6.2 'ZIMCO’ INSTITUTE OF MANAGEMENT -
N R 2 zsauI~- LUSAKA ZAMBIA . ‘ R
6.4. THE SAMBIA STATE INSURANCE CORPORATION Lt&. BRI :
6.5. THE UNIVERSITY OF ZAMBIA
6.6. ZIMCO INSTITUTE OF MANAGEMENT
6.7. SOFTWARE TRAINING ORGANIZED BY INDECO Ltd. ZAMBIA

APPEHDIXS 4.1 - 4. XII
S el AEATTe T - - e L e
- PO S ~ e, 14

7 7. BIBLIOGRAPHY
8. LIST OF INSTITUTION VISITED DURING MY STAY "IN ZAMBIA

g




IvV.3
REPORT

on "State of the art and Review on informatics/microelectronics
in the Republic of Zambia and identification the needs
with regard to software training"

1. INTRODUCTION

Computers have been in use in the Republic of Zambia, in both
the private and public sectors, for well over twendy years.
Major users in the past have been in the government, the mi-
ning companies, the Urban District Council, the Provident
Fund, the national airline and.railways, -the Agriculture Mar- -
keting Board, and the University of Zambia ‘to mention a few.
These have now been:joined by .the: banks;ithe Electricity Supply
Corporation, the building societies, :the Posdt' and Telecomiiuni—
cations Corporation, and -several private .companies. Most of the
equipment utilised chitherto hasimainly beth’anghybd’ in' serving
the .accounting de ' heseiorgitifiatibndy "!EQ}I?Hélig
- J IR - B O S

. - C e P R, - RS .. K .\ "'r S A ,— “‘_’v '(I‘.'Z - )
There ‘are now serious efforts being maoéutovofasj%ahagement in-
formation systems. This may have had’ its impetus from the preva-
iling economic situation in the country which has necessitated
more efficient use of resources, through effectijve .management;
in order for enterprises t°TSHEY§Ve°{r~1€§v§}’f;ﬁ: O

.\’- 7 AT N ) e
g":ivippe' a“ff Je""mip#_. --and ICL.-

W At s
The m2jor suppliers of cqmpuggz;g e ] _
Other mnoteworthy ones arexNCR,:¥ Je qinroads,, Dookhe
banking sector, COQFUTBR!SE CESSLIO MO, ngpggg;s~f9‘QﬁAu5; :
ané DATA-CARE who are agents".for . BURROUGHS ‘and. MEMORY,
SYSTEMS. 1BM recently appointed a local company, WOODGATE
COMPUTER SYSTEMS, as its re-marketer., for. all  its..data.
processing equipment and products. <" They:however retained the
maintenance .functiop ,as wellia )

| ad

than the 4361.7,
P of S

Thete”ate,é@é}“x

sizes 2s’ Well as a pumb 904§

ME29's are on order.;Yyhereh T ‘ A3 ey .5§ J

I5M SYSTEM 34°'s one, IBM SYSTEM db . wifhgseyera non orderyone

IBM 4341, and one 378/135.7.The_m

.minlngigroup.which for .years.,
utilised large IBM mainframes,switched go NATIONAL,ADVANCED i

M. .- :
x NAZ 10USyr
' ig%ﬁésfiéig o
4 isﬁgm*

. - P
B I

SYSTEMS two years ago.and.now, haye.two AS.8f80.8eries,with:16

megabytes each. Most of their per{pherals are , from.}Storage
Technology. There are three IBM 378/158°s and one 145, one

135, and a 125. ’ 4 "PT"! ,’»--_.v - .',___7
At least twe 4361's are or order for the University of Zambia
énd the tate 1lnsurance Corporation. All major banks except
trhe Tentrel BSank cpted for NCR equipment mainly 9620°'s and
23t 's. The wWetional Saving and Credit Bark (formerly the
Foes Liiice Saving ~ank) hes for vyears utilised the
Governomernt Cemputer Centre and continues to do so,




. V.5 /w.e

ané ottt plans to introduce a Computer Studies course. They
have now embarked on a Mathermatics course with some Cormputer
Science <ontent.

1t has recently been learnt that the Cocllege of Commerce and
Arts in Lusaka intends introducing a computer studies course
soon and several micro<computers in the form of 1BM PC/XT's
have already been acquired through a donor agency.

In this atmosphere the kind of training has mostly been
invhouse for most of the 1installations, The vendors have
also organised several- successtul .short courses, _.1CL, ‘last -
year, sucessfully conducted a - series of courses::.with .
instructors flown in from their training centre in the ‘United
Kingdom. Due to the toxeign exchange’ auctloning system which
has rendered a repeat: pertormance very expensxve, ‘1cL” arei_
planning on acquiring training- axds“to‘train local-’ ttainers. .
NCR . has .also: ’conducteda‘coursesiﬁin Cbboi‘?tog?ammlng and“

Systems Analysis and Design.:: IBH ear rough
their Africa. Institute“tbhb&pt,“ B§§§§§§E° rse
utilising eight- PC*sYWhich¥fRte oﬁ§¥33 atlwg

government and parasta*al organ1sat10ns on the completion . of . '
the <ourse, A similar course for another elght gover nnent
end parastatal organxsations commenced -on’ the 29th ot;Aprxl.

The Computer Soclety of zambia has also conducted eéﬁﬁ“'oéar““
for the past three years or so, successfuls?obol Progranmingﬁ7;

»i L

courses at basizc' and a)vaﬂced“levels“ i

P .-tﬂ-uu g 7 2M "’9 i

X )v'—"" b

s 5 i ;
1t is hoped the ‘nstltutes SETR g‘erf"earnfngw“wff'n“take up.’ ruf“.

T

the chazllenge and set up a viable formal- ccu?sg‘&nqcomputbr
stuedies withous unidue deleay.

4. SUCCESS STORIES'

There are a. lot of" success?s
1mmed1ate1y.J.isss-the}4§@tiﬁﬂ'
"Zambianisation™in’ithe A4
are - now headed I‘Dy-'b qua 11t P ,
number .of expatriaté'off&bei?‘l B Py,
is now negligible. For-a. count:f‘&.'}fa ARE8 conlY.
university graduates and one .thousand ~ school
holders = at independence & in.“<-1964" ‘:hisﬁ”i

ac - oy 1. A '0)1 3“-&::—) % L] ﬂ 4 - . )
hievement N EE ngou _sanioqpn  boyEIv(Re

;ettizicate 5?
ﬁ! zﬁnotab‘le n

Other success stories include the use of*computers to© processil
(1) primary school 1inal ‘examinations *Wwhich ' last '’ year. |
comprised almost two hundred thousand candidates, (ii).voters i
registration fcr 1983 elections as well as the 1980 census.
k1]l these a2are the responsibility of the government data.
processing department in the Ministry of Finance.

mnia National Providert Fund hes successfully
iccicned rezicral centres at Ndola and Kitwe and testiﬁg
deta communications line to its Livingstone center in its

R ]

':»e
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In the banking sector it is envisaged to provide regional
computing capabilities which will eventually result in
inter-city links. It is also anticipated that this would,in
the long run, result in inter-bank links for clearing purpo-
ses at least.

Some appllcatlon—aambla Goverment Data Proce551ng Unit are
given in Appendix 4.I.

m oo

6 UNIDO ASISTANCE IN INFORMATION/TECHNOLOCY HANAGEHENT .

6.1. One of the prloryty training needs in Zambla has been %

- 1dentyf1ed to be 1nformatlon technology management 1832, WL
: Coive FeoikviaEZ Lividi.el
: -__Serval Zambia Industrie have:.nstalled computers‘ pur-f\wﬁ'u_at--

P _chusei from varions agencies.

'__’ *i;.
P ’Tf ﬂaoﬁi .
Ufortunately due to lack of support serv1ces and ade- - .

' quate particulary in software development aopllcatlon -

and usage these computers are not belng utlllsed.rvo

6.2. ZIMCO INSTITUTE OF MANAGEMENT /Aooend1Xﬂ4 II/ ’:esisr'.
gt 6.3. ESAMI - LUSAKA ZAMBIA /Appendix 4.III/ ° AR :
Pal g Xl 34 4"’THE“ZAMBIA "STATE "INSURANCE CORPORATION Lia /Apoendlx 4.1v/
6.5. THE UNIVERSITY OF ZAMBI2 SCHOOL OF ENGINEERING /Appendix 4.V/
Shall be gratefull it UNIDO could assist then in follo-
w1ng areas-"; o . IR 2%

o

ggtralnlng programmes on: software to ln"
LE PRy - )45 l.,i ’f\&( A *, Vg
performance of conputer persona qin~23mbia
" L B 45

= #‘;} b : X 1 KR 3
‘§?w2/ Undertake consultancy a551gnments in® companies

improve the utillsatlon of compurters.

The full information on the above subjects are ni-
-cluded in Appendix 4.IX up to 4.V.
6.6.‘Zinco Institute of Management has established a Centre
for Professional Studies in Lusaka. Details of courses
being offered are given in Appendix 4.VI.
6.7. Information regarding to software training organized by
Indeco Ltd. Zambia are given in Appendix 4.VII, 4.VIII,
4.1X.
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Appendix 4.I1

N
RE: UNIDO - ESAMI COLLABORATION : ELECTRCNICS AND COMPUTER
MANAGEMENT IN ZAMBIA

1 refer to our discussions, Badzmirowski/Musoke-Lwanga, 15 November,
; . 1988, regarding the above subject.

; . . PR -
: As vou.are now already awvare, ESAMI is the leading reglondf management ‘ :
e éevelopment institution serving 19 countries of Eastergmand£50uth rn-
. "y N
. Africa. ESAMI's business is the improvement of ‘the manaaer1a1 £t

L g
' performance eifectiveness in both pnb‘lc and private, sectpssorganlsa
i tions of its member countries. SRR N

with a complepment c¢i cver 35 full-time Comsultants, ESAM z
maznazgaement training and develcpoent reeds, develcps, and delivers.an
averace of 100 in-service treining rrogramzes beth at ESAMI Heaé-
cuarters in Avusha, Tenzanie, aad in verious capitals of member sga*ﬂs.
In addéition, ESAMI uncertakes ccnsultancy assignnsnts on’'é competitive
kEasis and alsc conducts aao’1ec research. ESAMI training, co#sulﬁ;ﬂcv’

il o a2né reseaxch aCthlsleS -all nto thre fol‘cw'ng b*cac a*eas.’d;;;

1] '-I
=~
Jror
b= .
n
3
(a4
[

- 1. Busiress:-and Operations Management Progr am=es ’ i ST

2. Rkccounting and Finance Progranmmes . ) :

- s . . . .
. A L

o RS

i %{ : - 3. Electrcnic Deata Processing Prograrmes

:;?Hmn&4 ‘ELmaaneSOL.CeS Managementan3d Devei%:*en»
- PR TARIRRT eI b LB gt @rined ikl &ﬂ'
R B . e

-(’v"

- 5 Trans:o't and Cco mmunlca*101s Ma1=g=maﬁ~ Pf%*'a
R ARTI 243 ¢ TTNLY
' T woe .- e >

€. Viopen in Develcrnenb Program=es © © -

7. Health Syst:zms Management Pr mme o .
¥ gement Programmes e aljnﬁaza%'
snenovorssl

8. Library and Documentation Programmes ' U PR
) s TR

With reference to ESAMI operations in Zambia and the onpportunity for
ESAMI - UNIDO col'z2boration especially in thz areea of elecztronics ané
computer management improvement, the foll wing pogsibilities would e
MOST wWeicome: ‘
(a) CUNIDO contractling ESAMT o counduct a comprehensive
study on the de,ree to wnich ¢ithor the Teambian public
(government and rarastatall sector or th2 private sector
have computorizec, Uhe type 0f Lha:d-anl-soit-vare
v coployad, the u--encgr'ané v cknesaen of the current systenms
nd recommendatlons or improvong and airenghaon.ing computer

'] n-

«

vplicztions in Zambie.

1<
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ammunxation should bhe
msdreased to the Oiractor”

B Y
Appendix 4.III

ZIMCO INSTITUTE OF MANAGEMENT

POBoOx312%5, Teleohane: 215867/2 160G2/216248/216404 Lisaka
Luank.l. 278575 Chilangs
Zamhie. Telex: ZA 70521

Our Ref: RCD/C/01/ZJIN/bm .

16th .Noveaber, 1988

6 f_..;..;‘,v e ‘:)d{. HE

’!.‘ - = S L

. . .13 .- . -
Prof. Badzm.r' wsk:L S .o o )
/ot N”D P":”A'f | Fol et - A

LUSAKA.

Dear Professor,

RE: UNDP/UNIDO ASSISTANCE IN INFORMATION .
TECHNOLOGZ MANAGEMENT . e

He refer to(the;v‘d:.scuss:tons"‘you, had wzth theﬁ,Deputy ST
Dlrector*‘“seaa%esearch cOnsultancy &“Develbpmént -*:- =~ 7. T
Department and ; .Consultarts _at . ‘Zimco ! Institute _.f
Vanagenent on 16th November 1988..
= "'.Sh- :
As you are aware meo” Insti;d%e of Hanagement (ZIM)
is the* tra:.nh.ﬁg ycgﬂ?ﬁl‘t vy v :Lng “of . the. Zambia %)
Industrlalq&v ' OopjLim ed,§ZIHCO),;43@e‘
‘1 1 'ﬁ%subs:xdlary '

3 :
© i S 2

ZIM is one of: .»the, :
offering mu1t1-—d:.sc1p11nary profess:.onal training
programmes, as well as consultancy services.: 2IM has
undertaken research and @ consultancygservices «in .
several parastatal . - organisations, «: Government Tt A
Departments and international agencies. o

/

2/...

Brench '1'_ 39;;-1 3 ‘11794 Kitwe TRAINING DEPARTMENT OF THE ZAMB.A INDUSTRIAL AND MINING

COAPORATION 12I1MCO! 1 M, TFD

A5t
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T.he Zambia State Insurance Corporation Limited

Premium House — Independence Avenue — P.O. Box 30894 — LUSAKA — Zambia ) 4
Tclephones: 218888/214527 — Telex: ZA 42521 — Cables: "ZAMSURE"™

Owr Ref............. ' Your Ref:

.........

15th Noverrber, 1988

. N O :

WNIDO .
Corporation Building ‘
Chiparamba Road Co o
LUSAKA. L e e A
Attention: M K Badamifowski, o0 < Bge r S
Dear Sir, S 7

PRSI S gy a3 M 1"“'.{ . }‘i_,-.x . e L~
DEVELORVENT OF SKILLS IN INFORWATICS - . )

Zawbia is a developing country and is situated in Central Africa. In
the zrea of Informatics, she is striving hard to receive great bene’

»,

> ! o e Tt o
from the use of _Cmputersdnrwemt«_,asjmn.,a:,sﬁ’igj‘,‘;.nq':{s,tﬂrr&; *\r;gr\\e_‘

has, and contirwestforacquite; microrcompaters,Xmini~computers

m2in frame carputers. The development of the humen. resource i.e. haraware
and software skills, has not moved at the same pace 2s _the hardsare and
sostware acquisitions im the coyntry.; There is 2 requirement for training
progrannf/th_og\t‘)e deyeloged ‘- areas-of: LRI

o 8 5

C 1) compulefiProa :
-','V_ »_9, ) ) - ~ . AJ.‘A .
EE e 4
o AN staglge : !
“t s ll).;—Othe """7" ) 13 KL TIBMSUCH ‘4) i !
. Systems,_:Datif cmmicationsy-etc.. ... /

5) Develofment.of hardsare™maintainance™eng iteers.
in my opinion, a systerat.icapbfouh; _‘s_fﬂye _thecabove .issues, funds

permitting, would assist greatly ‘in the further deveiopment of Informatics
in Zarbia both short.and long term., . L+ Ny o me o o

Yours faithfully,

AN

A C M ENCA
DATA PROCESSING WMANACER .

(Choimman - Computer Society of Zambia - Midlands).

159

| . . P s




ray

. ;U!’!‘-‘)g;@a\w‘ e

LT e
ST

LR
e QARG L
G ppisg ]GRBT

ZIMCO

Appendix 4.VI

. INSTITUTE

‘ 3 0 C)JF1

MANAGEMENT

-
ab
%

k
- PROFESSIONAL

m;. rz,‘i.
ﬁ@{u&ux.

’dl u 13
CENTRE FOR'PIROFESSIONAL STUDIES
BUYANTANSHI ROAD -
0. BOX 31735 :
LUSAKA
7AMBIA

oY A /srm

COURSES

Tyl 215867, 216002
216248, 216404

TELYEX: ZA 70821 Z.IM

7.A 40790 Z.IMCO



sy

MARKETING ' S

‘The lnstitute of Cust and Management Accountants — UK. (ICMA),
Stages 1, 1, [T and 1V, o

ENTRY REQUIREMENTS
Candidatge wishing to enrol on this course must;—

{1 Be registered students of the Institute;

¢

or
(i Possess the necessary entry qualifications to repister a8 students
of the Institute. The minimum educational requirements for
registration as a student are:— . YRR

— A degree of an approved University, R

or Je

— G.C.E. 'O Level passes in five subjects including two at
Advanced 1evel. Passes must be obtained in Mathematias and
Enclish Languape. ‘

AR A} e

COURSE DURATION ' O

Each stage will be ol six muonths duration and will be designed to pre-
pare students for the June and December examinations, -

COURSE CONTENT R R S

Stape 1 Stage 4 Ca 1
Accounting MA Decision MNaX n

Econoimics ' MA Control and"Xi i{in

Business Law ~ MA Steatepic:lkping '
Quantitative Methods . - Macketing: 3¢c¢ " 3N ¥

..« MA Financial M3y
ENEMPTIONS:
Accounting Fundamentals
Business Studies

Stage 2

Cost Accounting v
Information Technology Management™ ™"
Financial Accounting Management « s ¢

Stage 3 . .

Management Accounting T schniques
Advanced Financial Asounting

LRI -

(5)

1 ACCOUNTANGY AND FINANCIAL MaNAGEMENT

Y
l
;
i
5
Y
l
;
L
.‘
.

Levels 1, I and LI

ENTRY REQUIREMENTS

Cundidates wishing to enrol for this course musti—

(1) DBe over 18 years old; .

(i) Possess four G.C.E. 'O' Level pusses of which two mus be
English Language and numerate subject (.o Mathematics or
Statistics) nnd any two other subjects provided that only one s a
-.craft subject;

(i) ‘Three subjects are acceptable if one is at Advinced level;

7 e e or

. (iv) ‘Any other qualilicitions acceplable by the Associstion s lwid

“down in the manual under 2.3.7 10 2,110 1nd 2.2 1o 2479,

R TIA

COURSE DURATION -
Linch parg will be of six months duration and will be designed 1o pre-,
parg, students for the June and December eximinitions. ~
GALSGEL ! ' ~

COURSE CONTENT

. l*nﬂ_!pji,_nnrx;Exnminnlion Intermediate Examination <
Banic Accounting : Accounting . >
C(m.m}unigl’lion' . . Flemenis of Information Systems o
Busipes®'Administration Business Law
Nunféracy ind Statistics -~ Iiconomics and Statistics
5ty wf?b) Yo, o
Final.Joxaminalion |

by L e

Accounting Prictice Stream)
Accpunting . i
punting and Budgeting

' itersign,ul',lnformu(im\ Systems
AulIFREdAY Fukation ™
l ¢ . £, ‘
o, xy!,usltry and. Commercee Stream)
Rl Accounting = °

] 1 \ .ltqﬂﬁwu“)l‘i"ﬁ pnd Budgeting

o Anulggikgmd Design of Information Systems

Orginfmuipmand. ipaneail Control
Roy(€ C (Public Scetor Stream)

Cust‘Accounting and Budgeting

Analysis and Design of Information Systems
Publio Scctor Accounting and Auditing

Public Seatar Oreanication and Finunrinl Cantent
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And any two of the following:—

DATA PROCYSSING -

Association of Supervisors in Purchasin and Suppl G
Ist Certificate and 2nd Certificate € > ?P Y (ASP. )

NEERL
RURES &

ENTR¥ REQUIREMENTS — 1st .Ccrli'liéntc"'ié
() Registered students o1 the Institute of Pu’r’éh’:n;ﬁ
.. - — . T ‘-'.
(i) Four G.C.F. *O" Level passes or cquivalent; x

(i) Be 21 years old with not less than two chftrs ]
expenicncee, R \

- N
ENTRY REQUIREMUENTS — 2nd Certificafozu

()  ASPS First Certilicate; L e
(i) Institute o Purchasing and S\ipﬁl'y’ Certi ic
vision, . S
COURSE. DURATION ST PRI
Each stage will be designed to pre pire slﬁilbnl’sw r
November examinations. . .
COURSE CONTENT

Ist Certiticate  six months

Eflective Communication |
Business Procedures and o
Organisation

Flements.of. Costing - -

.. -Managément oEMatetials
Principles of Supervision
Transport did, Disteibution

Principles of Purchasing
Practice of Purchasing - -
Stores Administration and Stock Conlsol
Stores Design and Materials Handling

o Tegiget W

r-vv\
St

¥

Ty

e e 2

x)UM'rK’)N,,n

| COURSE, CONTENT

"(103 Once'it

(9)

£ PURCHASING  AND SV sy :

The Chartered, Jostitute of Transport (C.1.7.) — UK,
Qualifying Examination (QE) Part I
Qunlifylng Examination (QE) Part 11
Qunlifying Examination (QE) Part 111

ENTRY REQUIREMENTS — Q.E. Part |
i A «lcgréé'frdm UNZA or of an approved University;

(i) Five G.C.E. ‘0" Level passes of which two must Fe in Fnglid,
Langunge and Mathematics.

ENTRY REQUIREMENTS — Q.E, Fart 11
(i) l’us{i{?&f@fyiﬁg Fxamination Part |;
- AT T el
(i) Exemption from Qualifying Examination Part 1.

SURC 30
3 by o
X S

N

AN -‘.' . , . )
ach Tart-will be of ten months duration and will be  desipnei ta pre
pare students for the May qualifying cxaninations,

R ERNE N

/61 Al

Q.F. Part Lis 7 Q.E. Part 11 s
(N “Transport Feonomics and (5) Manigenmers and Conerag o
G From the lollowing:— Trinspo: 8"
(2) Law of Business and (6} Maurposwer and Todust; il
Carringe Rebitions oo Vs
(1) Mangément Accounting ATy Transport Maireen ons
oooand Fistanee ' v Proctice 1
R
P RS e — Road Freight Tranwpirt
Lo ' ~— Roud Pussenger Transpost
y LIRS 1eReL . o 2o = Urban Transport
Q.E. Part; Ml BIRES (LON, 11 G teG — Marketing
« (8) Tranisfinge Policy:and Plinning

(9) Transp t# agement Practice 11
l?ér an:l;‘F froth (7) th Q.F. Purt 11

,P’hysical Distribution Management

(%
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INDECO LIMITED

SOFTVWARE

DEFINITION

Softwarc is the expression used to des

ar2 used in a particular computer inst

TYPES OF SOFTWARE

. ) BT R I L
The two basic types of software are:
Sys»#& Software N

RS SR | YL T
Applxcatxon Softvare
--hl\eﬂd bER
sxsrsu sorrwanz :

o,
Fere

b-.

s _»,4:.-,”

A

This’ 1s“rnfnost‘casesrnrov1ded by manu

it being used invcontributing to t

perfornance of the conputer system

APPLICATION SOFTWARE

This sct of: progrmsju Y. bp 'provxd
AR 1ot s : ;
nanufacturcrs ‘or supwliers bu
tron FaNan 3 THnda Tre.
oroduces his ovn anpllcatlon progr

e

prograns. .

Thgs'can be. urthe

d.

}:Lv»a-yx e
“in many

lv.2l///3\LQQz

Appendix 4.VII

cribe all nrograms which

allation.

(I ¥ 3

v

;?3 :0'11 % & B

facturers much of T

..-') uf‘;‘."' '

he control and

cd by the computcr

g e

%y

o '
cases "the: usﬂr

ahs called user

Ja

a. Oncrating Svsthr a‘ Contrng‘ B
Prograns f. ‘ ’ .
. l' i 1Y) 8 1Y """’.")ilf_'] PR K —
b. Translators f : ’ Systes i
T Y Ta s -
R : Software
c. Utxl;tx»s and Servicc Progrars _
d. Data Basc Hanagevcnt Systoms (DBMS)

¢c. Uscr Application Progrens

f. Appnlication Packag.s

Anplicaticn

Softvar.

2/
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c. Rual Tire Onarating Systen

This is whers th: innut to thoe computer is procussiad
so fast that th: output is able to influcnce the

activity taking place at that tirc.

EXECUTIVE PROGRAM

Ofton called the Supervisor orogran, is the basic control
prograt: at the centre of tho-opqrating syster. It renains

permanently in the main store.

COMMAND LANGUAGE

- e =
.

A progranrlng language used for connunicating vith the
systee. Statorhnts in thxs language .are; .directives

eguiring iincdiate ﬂxecutxon and arﬁ handled by the

-

intzrprecter.

JOB CONTROL LAKGUAGE

Spccial cormmand languaye used to iduntify the job and

statc their requirerents to the operatlug systen. .
. v oese cﬁ.anvi-t-pwﬁ*vmﬂ’ai' .J' T A )

UTILITIES AND SERVICE PBOGRAMS ’ ’ ’

bz listed as:

"p. Sort:

Progrars designed to arrangc records into a pre-

deternined senuernce.

b. Editor:
Uscd to provide facilities for creation and/or amendments

of programs.
c. Filce Copy

Phesc conics data fror: one nediun to anothor.

4/...

"X
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INDECO Ltd. Appendix 4.VIII

SYSTEM AIRLYSIS MO DESIG ) .

The 1950s saw the introduction of electronic camputer into the
fleldmh:snmsdatamooemnna:ﬂt“ermofambxeed

ofspeciahst:caledthecmplterpmgram:r

At first. this was a person who knew the intricacies of the

mmmmmdﬂeﬁnlejcbc?%smﬁe
business procedures. —With the spread cfidachines and the
s@liﬁcatimofﬁ:e;obof,uogramiﬂg“ﬁtsas’ﬁmxﬂdsirgble

to erploy people wif:ﬁ’h‘t‘;oa f:, B %“? des p‘;:ﬂ:ez,, e
thed:.sciplme ofsystesﬂmyhuﬂaﬁ&xy', v it
in the activities of lusincss data nrocsszing. In 1960s the
tem mm\alysxcvas‘elqestablisl;ed asvmeam.ngﬁxexb
perfomedbyﬂn_persmmv&stiaatingdatammpmce&m
k’lﬂlaVDHtOttmlem'gﬁB .ﬂgewﬁ'ek

.Q'..:f: ¢*~lv'-’<& L

St

L

of work s:udy c.mam.saum mnyzmﬁgemﬂ; Al

e e -

s::ecxahs teduu.q:ac &w.lq:eﬂ&%earmﬁap&m

-1 L Rtz 5.k

. :r.m B | 4’*”
A deﬂnit.xm of a th Anal
TOL. s WaLE,

Adatap:mingsysters

scientiﬁc :Lmtiaat.lm analjsiguqlw hlsim %
syster problams. To Co this he will designgnes, systens and
effective and then the rost efficient for the greatest possible
overall bisiness prodactivity. | '

TE STHES OF SYSTEMS MPLYSIS AD DE‘SIGI

Havine bamn allocated ¢ systas project. the Aralyst must
nroceed on 2 sarics of tosks which will lzad him to the solution’
of *he prrblx in the fonor of a rare effactive and efficient

data prreossine Syster

14
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Appendix 4.1X

INDECO COMPUTER CENTRE DATABASE MANAGEMENT SYSTEMS

INT2CDUCTION:

The organisation, storage ar? ranagement cf vast apounts of
informaticn has alvays created crobiems. For uany vears, data
panapgement was exclusively theoretical. With the development

. of large computer systecs and mass storage teckmology, this task

became 32 most import2nt aprlication or main frane computers.

The nuestion,of miintainine larse awounte of informationm im a

central .storage ;oca;1o? is ,not difficult._ The prob;eq of
:v‘q}dpralocatlnn and_gxtr§ct;ng snecxf}c ﬂ1fcas of imfc rngtxon froa the”

Ly - “RC D :_"w. .
! ceea hure stetﬂ-bouse is- often difficult. The oroblem is ‘urtnet

corzpoundad hen seve'al specific bits of inferrstion are aeeded

sicultenzously and their relztiornships fo one anoth™er explored

CARLY YEARS GF DATA TROCESSING:

3, Dutlng ear y vfars of Data PtOCCSalD', EVYY :r;‘1c3t10n progras -

’.L, : s S “,;,.____ ._‘
,“*",, ,.pqizized,t;ﬂfggipaﬁfugfgvunxque to that. ?ax-lcalar ;pplﬁfztxcn. -
This lead to the storagc and aanxpu1=t1on of = qreat deal of R

tedundant data., Each ﬂbp11chuxon crvated and m*xnta;ne’ 1ts own
s - S . (A4 33

t.post 5L1tahle for thelt anctlonz; actxvxtxes.;g}

s IR LT DR

fxles 1n the fo

BE.58 43 "\.j

to reduc - hese

gﬁnﬁ oyt AT - I FL gy
: the storage hnﬂ usage of 1rform~t10n “IThe key ccncept .

~ . - - L

. '-ennloyed in Dnrs'systém ic that the data can be linked together ] -

~‘;-

in such a manner =s to allos :ny applicarior rresram the-abilicy T
to access aiy or all parts of the data, rerzréless of locztiorn, zccess

nethos or record rzke-up.

WHAT I8 A DATaRLSE SVETEM:

Wit does Vatzbzce really j.e»r?
b Gatabase i3 an cggrecation or eroupin? of closely connected data.
211 the aar:r of such & datalase nre inter-relatcé to each other by

menas of v«letionship. .

133
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ADBNMS ENWIRCIMERT

. . Terminal . Te rminal Terzinal
Y e e s Lz : i =
A R PU SIS TR - -
- PURCRASE GEM. LEDGCER ’ STORES
Doae b _res Voo -
- YO Sy IS :
. £ T T i
2 — ————ul
‘:ﬂg - - : e S Y.
. .
- N .. R L]
- DENS o ]
P2OCRAS e
e ot " g Bk tado wrcs W b s g e gl T
T WA St b o iR od R A Tt B
Rk L = (% S I LErr T SUarT v
EY O LT T2 Rt

LGttt Bar &v&dc:5uaefz ~: "J 2 Ixuﬁ .

frio 03 1 uro
T essmg ms’ks e x.m.n°

l ‘I‘u.s mclude., creatmg. updatmg and;;q,
o ,,e., i) T ] ‘)5 '-rvn.
G YSDE ftypes cf- dac:x frou us*r—'fxles,--tampulaung
Lo sERIUIRaY vsff—vt TR Foee : -
- . and: fcmttmg this infor=z J.atr'n -md pmducn aerorts fro:: tke o

et

accumulated data is a MJOI tnsk ce by cVLt)’ data processing
applicaticn. Thz nain purrosa of DBWS 15';' frece the user frum

, having te develep Jdetailed programs to, huﬂdle these roufxne tasks.

TYPES OF DBMS
DB Systeos differ accerding
ifferent (distianct) Aata structures in vhich data

to the ¢ata structure they support:

Tuere are 3 J

base  can be arranged.
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FOR: Prof K. Badzmirowski DATE: 15th November, 198.
UNIDO Consultant

FROM: G. Musoke-Lwanga,
ESAMI Resident Consultant, Lusaka, Zambia

RE: UNIDO - ESAMI COLLABORATION : ELECTRONICS AND COMPUTER
MANAGEMENT IN ZAMBIA

7

I refer to our discussions, _Badmrpysh/l!usoke—l.uanga, 15 November,
1988, regarding the above subject. . san

As vou are now already aware, ESAMI is the leading regicnal management
development institution serving 19 countries of Eastern and Southern
Africa. ESAMI's business . is the: i.qgggg-ntgof ‘the:managerjal .
performance effectiveness An hoth pd)lic and private sector organisa-
tions o" its member' eountries : T g * }ﬁ m-»d" s 9

A e.l . -

With a complement of over 35 full-tm Consultants, ESAMI identifies
managexent training and development needs, dewvelops, and delivers an
average of 100 in-service training programmes both at ESAMI Head- -
quarters in Arusha, Tanzania, and in various capitals of member states.
In addition, ESAMI undertakes consultancy assignments on-a competitive
basis and also conducts applied reseaxch. - "ESAMI training, consultancy

and research act.w:.tle_s fall mto the;go : 5broad;areas:- < -
P I W" i sy T ["l :
1:‘ Busmess ﬂa rbperatiogg napagmnt ?rogrames e i
. T2 YR T L Bl 4 1 R -

2. Accountmg and Finance. Rrogrammes -

o opd pelulsld Lo “igp:euw In" ST 5 SR
3. Electronxc Data . Proces. N PXogr amme .:sau.'u 5

P

9{)“’“‘ gl 1 - 4 " X ‘a‘ 3 . S 5')3"‘."13& R
B syne'ku u 2l QST 2 e ODMLS Eivia IASL

}.éu astdesS vt S

7. Health Systems Management Programes. AR

iy PRI

,8' Library and Documentapion Programes Tee e

With refererice to ESAMI operations in Zambza and the opportunity for
ESAMI - UNIDO collaboration especially in the area of electronics and
computer management improvement, the following possibilities would be
most welcome:

{a) UNIDO contracting ESAKMI to conduct & comprehensive
study on the decree to which either the Zambian public
(government and parastatal) sector or the private sector
have computerized, the type of hard-and-soft-ware

.- employed, the strength)and weaknesses of the current svstems
anéd recommendations for improving and strenghening crmputer
anplications in Zambisa.

W
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The Zambia State Insurance Corporation Limited

Premium House — Independence Avenue — P.O. Box 30894 — LUSAKA — Zambia =
Telephones: 218888/214527 — Telex: ZA 42521 — Cables: “ZAMSURE"

Owr Ref...... Your Ref:
15th Noverber, 1988
UNIDO
Corporation Building
Thiparamba Road E X

h
« Attention:, ‘Mr KBadzmuravski T
Dear Sir,

DE\ELGWENT OF SKILLS IN INFORMATICS

Zambia is a developing cou\try and is sutuated in Central Afrnca- In
the area of Informatics, she is strivmg hard to receive great benefits

~ from the use of Cmputers ‘in‘goveromen |1cas .in indust She.

‘- has,. andtontmues to -acquire ;~miero lﬁ&mtegvand' RN
main frame computers. The developmnt of - the ; hutan 'resource i.e. hardware
and so“ware skills, has nét moved at ‘the same pace as the hardware and
sostware acquisitions in the comtcy. 'Ihere is 2 requ:renent for training

1) calputer .
ot 7‘(:1 2) 1 Py ’E - .'
: 3) ‘Devel 3 <

SN ‘u);mher—specmu Sy 4
Systems, Data Gamu\lcat! ' : o
5). Development ‘of- hardnarema ta’ngmeJenQ:mers.-

.
S At ey W

In my opinion, a systematic approach t_,solve,,tl?e above issues funds
permitting, would assist greatly in the further developnent of Informatics
in Zambia both short and long term. ~ - . .

Yours faithfully,

. /' K /\/\J\/

£ C MJLENSA
OATA PCXZ'_SSHf MANAGER

(Chairman - Computer Society of Zarrbua - Mndlands)
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V.2
» STATUS OF INFORMATICS TECHNOLOGY IN KENYA

. PROBLEMS OF COMPUTER AND EDUCATION IN KENYA"

. THE BENEFITS OF COMPUTERS IN EDUCATION

.. &.1. STATED ACHIEVEMENTS TO DATE
- . 4.2, STATED LONG TERM OBJECTIVES -
-4.3. AREAS OF APPLICATION IN EDUCATION

. INFORMATIC TRAINING (Appendix S.I - S5.III)
6. BIBLIOGRAPHY

. INTRGOUCT IO

. PROCUCTZ AND SUPPLIERS
INFORMATICS MANPGWER

. EDUCATION AND TRAINING

. ADVISORY SgRVICES

. CONCLUSTONS ANDC RECOMMENDATIONS

1.5.1. NATIONAL POLICY

et et e e b

v e

N & AN
'

. REVIEW OF COMPUTERS AND EDUCATION IN KENYA

2.1. COMPUTERS INSTALLED IN THE EOUCATION SECTOR IN 1987
2.2. MAKES OF COMPUTERS

2.3. PROGRAMMING LANQUAGES USED

2.4. SOFTWARE PACKAGES USED

2.5. STAFF INVOLVED IN COMPUTER EDUCATION
2.6. FORMAL COURSES IN COMPUTER SCIENCE

2.6.1. INSTITUTE OF COMPUTER SCIENCE, UNIVERSITY‘OF NAIRDBI*j'.
2.6.2. THE KENYA POLYTECHNIC L

3.1. CURRENT PROBLEMS SITED
3.1.1. Maintenance

3.1.2. Power Supply

3.1.3. Availability of Software
3.1.4. Staif

3.1.5. Cast of Computers in Kenya
3.1.6. Lack of Resourses e mn
3.1.7. Telecommunications o

3.2. ATTRITION OF WELL-QUALIFIED KENYA STAFF

3.3. IMPORT DUTY AND SALES TAX ON COMPUTERS
3.4. PROPENSITY OF MODELS AND MAINTENANCE OF CUMPUTERS

4.4, THE FUTURE

. LIST OF INSTITUTION VISITED DURING MY STAY ' IN KENYA

AND PERSONS MET AND INTERVIEWED
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REPORT

on "State of the.art and Review on informatics/microelectronics
in the Kenya and identification the needs with regard to
software training”

1. INTRODUCTION : j
1.1. PRODUCTS AND SUPPLIERS - ’

ln the ecarly sixties there were only two suppliers of computers 1in

Kenya, naamely IBM and - ICT. By 1?69 there were 12 computers

installsd. This number hasl;roun s-b:tantlall there were-

- - el L 2wreieto kignepnl. zepsdaeq ank SR o

85, and in 1987 there : ' hundre isad mainframe'

'amputors and several tho;sand: eskﬂopv$ mpu+ers. By 1987, most

mejor Government departments. aaras’a als,, GDvE(ﬁmEﬂt—fuﬂded
B ,..__'.”“A.sz Bl To- - BRI

Corpcraetions and research .%?stx'utes;;ha\=ﬁ thezr' cwn  infcrmation

- B & . - ~' I b -.—-"'n T LT .

processing capabilitf‘» izh.Fave tespkacauire ed on an irdiv:Zual bas:is

— R : ‘

wWithout central c0vord : , o :
- ’ ’ . Rk EPRE R T ) o S

In 1537 there was 12 sucnliers : y angd softwar2s in ¥enya:

Snftware:. Drchard businesSusystgﬁé ”acc0unt1ngvpackag=
wordprOC°SSIng and spreads ei} piﬁkages, hctel_and\

tra‘-’el s-.\_ust \Y packages- . -t .,

Buzs:n2ss Compt2- Svstams .

Hzr=ra-e: Author:ceg desler of I3M mainfrace and perscnel
computers.

»
Scftware: IBM spoftware. N

(40




gusiness Machines (Kenya) Linited

Yardware: Olivetti micros, mini, and ralnframe computers.
Software: Multisoft package. MIDAS 2000 general accounting

systems, retail banking systems.

Comp-rite Limitad

Hardware: Comprite CR? amultiuser maiﬁf}ames';sséﬁbied in Kenya:

R - : -5 . oL by o3
' . APPLE mxcrocomputers. .

F. e are s aat ‘ipy = avwg TrEoLn LT

_ Software: So tware packages for 1nframes._m1n1 and micro

. IR ; ' T e .
e e TVIRER t;azjswj*ﬁv a5~ B Y- . SEEEL RSP 1 P

.~ -€ompu ters:: .=~,5 e
o - » - e

R M L ,"9"' s anAve > LT S

Comnuter Application§>Limited

. -z

wANG maxnframe. mxnx, “and :arsonal computers. Osborne

ngdwaref
- - e nm~ L IRE £ 2~ M : B
) mxcrocomputers »Epson cr;n'ers and personal 'omputers.
T A ,;'J"f:w"'f....'g"*' R LTI [ . .
e L SR N \ ”*’*’Mtﬁiﬂ;u) T LY ST

Software: ‘Software -Qr-NANG, sBorne and ‘Epson’ computefs.

- J-\?.‘.A a:_',f'.“-".
o
L)

Sof tware- NCR and"A%‘lS'!" AD‘pac.‘tag

ComputefTand‘EnquéE?inq Limited -

Harcw~are: IBM personal computers.
Software: OMICRON accounting pacxi3e, wardprocessing and

spreadsreet packag2a2s.

LY

-y

Y weesamr o

R IR T 4

- e n

Cigge - i

T~
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Data €gquipoment Limited

Aardware:

Software:

ICL. Kenva

UNISYS multiuser business computers, mini and mainframe
computers. Authorised d=alar for KAYPRO personal
computers.

Accounting, DBMS, Spreacdsheet, wordprocessing, and

banking packaaes-

Limjited : U € b S L

Hardware:

_”Soffuare:

ICL mainframe . computers,,  and

ICL software.. . - .

Keny. Microccmputers Limited .

Hardware:

RS D

Software:

o2 Ja LU E L
ﬂlcr le TEIALL Lt .fnu:'p:?éd: vl apa#:qRQ{T
g0 ' ' r"}
-Hardware' Autwo*xsﬂd dealer for Aprlcat “Co

Neptune Super Turbo IBM X7-and AT: compati blﬂsgandg.

1 . L L) -
printers 3ssembled in Kenva.

.. Software: "1BM accounting modules, wordproc€ss ng andgspgggg eet"

microccmputers;ARC 1BM- cnmﬂatxﬁfgidé? é%{”

L W ®

and Srother printers.

Busiress software for Apricot, and IBM

- g

microcomputers, games, busiress, educat’*ral scftaoe
for Commndcre and Sinclair computers. Pezasus business

sofrt~are. .
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MECR Kenva Limited

Hardw~are: NCR range of m:crocomputers, NCR TOWER range of
computers, NCR mini anr mainframe computars.
Software: Accounting packages, data processing, wcrd prccessing,

spreadsheet packages. - -

‘e

»

'. Wordcrunchers Limited

Hardware: 1BM PC models XT and AT, WANG and ‘AMSTRAD ‘personal %
.evsiLrcs computers;, Epson printerfsf & 2

- R ;: ' PO -. . - ' - 7\;_;
.Q‘ ‘:»-—L. R e ' :;

Y iYhere qre 7 major software housges? 'y
. e . e et Wt T - - ;_

Associated Computer Services . Cred emwl w e e 5

oy — = o - .S

managengql "“w“"tiﬂg? 3

Trals e [ S A A

Software: Payroll, stock, control.-; 35

E‘”’mlfY$&E%§%aﬂ‘*!’&W”=S‘;U“W"P*‘ﬂyb--ﬁ*ﬂef“f¢

-
i
h1
.
LH
L")
.
.
"]
¢
W
1

3 - - -

- . pa e e

Computer Software rLimited S

Scftware: Package or custom sof:tware,

Information Processing Consultants

Sgttware: Package and custom software.
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Software Apclications Limitad

Scftware: Applications software develgprent for bank ing,

financial, hotel and busiress.

Software House

Softw~are: Package and custom software..

- ' : T c _— -
- Y o

There are the following ? coapanies that offer dats processing

-
PR L : .

ted ronAell S.‘fSG

o »f;z@;ra; e

PR PSR

iCbmp“rxte Limited® ‘ i.: Trl:;é
. . Lompyter Consultants Limited ;
s e ;pmpdtg(iP(pliiic,Limited . Cwemeret ol
oty ens wh . ;@iqftf@fe. :LJ.:mxt'edd
. ”féﬁﬁ.: & AR Q; R e R IE

Sin el vy

eptie sy ‘g‘w ted: ﬁ‘ﬁ»

servicess . ’ _.‘ :'_:;,'.- AT B - .'.’.v.,?._{-.'-v"','

« phgsociated Computer Serv;ceséwufc
e Comp-rite L;mited P e T
« Computer Corcsultants Limited

« Ccmputer Prolific Limited ‘
e Wzrd Pcwer L:i:mited

e Worocruncrers Limited

: 184
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1.2: INFORMATICS MANPOWER .

Frcm g repoart Computers FMenya 1982 (131, 1t was estimated that in ﬁ
1781 thz following numbers of personnel were employed 1in Kenya in .

Jobs directly related to i1nfaormation processing:

Data Processing-Managzment. - &8 LJ;

. vt

Systems Analysis 172 ?fé

: . .¢ ==.. ° Programmirg ' . 223 Ifﬁ

_ Operations . =

) bata hi’df‘-’ 8-~ f‘iqo . l
2,018 °

No figuras are available?’ oni-current numbers but the institute hmi;E

Ccmputer Scxence=1s compxlxng“ﬁn- nventory of computers 1n5talled.

rgsgﬁﬁt[13j.?iu'was estimated that by 1987 the

'v‘.r..

Kcnya;> F?”m the-sa'é
remser of personnel in the above categories would not 2xceed the
. . B el

estimates Showqpbélcﬂ;,_,"'k o . N

”214'

‘6:‘,'?‘:'3 “o- f'..'vsq'z;' R B ik 4

Prdgramming 703 T

Operations '~ 7~ : - 1,496
Data Control : 599
Data Entry 2,813
Total " &, 3469 .

When these fiqQures were compiled the rapid introduction of desktop

computers and direct data entry facilities was not fareseen.

» *

19§




V.9
1.3. EDUCATION AND TRAINING

The [nstitute aof Computer Science of the University of Nairobi offers
a -are-year full-time post graduate diploma 1n Computer Science which
1s practical in contant and 1include a 3-m§nth computer systems
praoj=2ct that follows 3 terms of academic courses-in 9 subjects. To

date there has b2en the following enrolment: -

1980 1981- . - 1983 .. 1983. --1985  .133&6 - .-
Applicants - 30 32 3t 33 70 sS4
Enrolment 1l 3433 gnsildainep~168.
Cumulative.,.. -, . .dlig # S 5

= o AT =§g§ v ¥ :
- . A .. N \\ 3 5
EASEEREIRY T . ;s = “&ﬁm ft‘hmxéwi‘vtn 1‘"4"'.

Tne rcajocr:ty of the :articipantS;!have;.bean .;froma' Kenya - and
approximately 757 are; spocsored;gbynftﬁéicugemplbyees. w.Tne Xenva

]
i

the',diploma_-gs.,thqecequisipéf;;k f‘ _:;_, ,, -"' uﬁgpostsiaxth'n

R A e T

the Gevernment Computer Centra;' The Unxversxty of Nézrpb1 has used

thre diploma 2as pre2paration for staff developmen 'pEﬂsonnel ‘a0t then
attend Nas:ers%degreeuprogﬁammg

&%

haﬁd,-xq 1ntroduceuu3cw2ﬁwe rh

guaﬁGDcheﬁté“Qhﬁr

two years of their study. w38 bns-a!lsE‘6 203 vent Il

Ty gmies ezt o3 Yoo Do e ol
The Krnya Polytechnic in Nairobi'runs-a dipléma "course  in‘® Computer
Science for students who have studied four years of secondary

education. It follows closely the Ordinary National Diploma in

Computer Studies offered 1in the U.K., and 1includes a per:i:od of

A%¢
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practical attachment to oOrganisations that undertake information
processing. The Mombasa Polytechnic has recently received desk-‘top

ccmputers to enable courses i1n cemputing to be given.

A technical teachers college, and six goverqment schools have
introduced into their teaching the use of computers but do not teach
a4 course that produces 1~ formation processing specialists., The
majority of private. scﬁools utxlx.e-COmputer9~

\
There are at least 18- orqanxsatxans that offer‘tra1nxnﬂ course’in” the

.:sf€bf§§hese 1nst1tutxons~offer'

fq-.. P

.~.field£Ccn inférmation

*ghort part- txné courses.that> 'parlxcular"skxll
e.q.-wordprocessing. ‘One inétituéiod has started a course which will
bé:examined for the.awérd-othbéﬁﬁ.Dlééﬁ?idiplbma in U.K. ‘Two of the

multi-national vendors: havgéaﬁéqioqsléftﬁ?inihq5§éhoolsisituated in

'-*ﬂaxrobx and are thus~abl

.pr0v1d1ng-ﬂcomputer acongultancyq'!lhesh'thc1§de. Coopers & Lybrand‘
Deloittes Haskzns.& Sells and Pr;ce' waterhousewiffhe lnstitute of
Computer Sciencé of the Universit; of Nairobi provides .a Zonsultancy
service, and has been able to work.closely with UNESCO, = UNDP, and
IDRC in providing training for professionélmﬁéers of information

processing equipment,

19%
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1.5. CONCLUSIONS AND RECOMMENDATIONS
1.5.1. NATIONAL POLICY

1
N

The Fifth Development Plan [12) states that the Government’s effort$
to encourage private initiatives throughout the economy should not te
interpreted as a laissez-faire policy. In principle, the Government
eeeks to contro; the volume of imports by maintaining a realistic

exchange rate and, if required, by manipulating the level of tariffs.

It states further, that w;th regard to manpower, . ‘GCovernment wili

discourage lab0ur-savingv;echnology. L oDl
- ACUR IR

LA PRV S 8 . - :i.

1k e : : - T
;%é N & 315 ¥ aiso noted- : Qﬁb ,t?ﬁ;ciass;c problems.-assocxatedﬁk k#: _ }
. T B R *%' T e .& -
ii&:v fa;:t?ansfer 'off te olog ‘ﬁbeneral u#rnhe wcrux’*&?"hggna Er ‘TS’
quuE o -‘d g e ) ﬂ“’% X'!—hwf‘ : !
Research and DEVelopment;.uhich is done 0versees~ énd’“'zmportei

wholesale thus ngxng indigenous personnel (engineers, sc.ent~5 s and

technicians) lxttle or no exposure to_ the process that produceS-

REIPEr. LA S o

M
[

. product.; 'Indust,%alﬁﬂpevelopment “thus becomes~peruct*retheg&th-
'Cf;,amaeéﬁ¥4¥ﬁ'l“ _ o "X”ﬁHP B L I .MQﬁ»’a et -. BQF
B process orzented’?a'Jzendency.wh1ch enhances further dependency.v- ln‘

the case of lnformatxon Technology software deve]opment the 1nherent

Reconmendatzon- to resolve the dilemma between industrial development'

< . . 1. e --o;_'-_.

‘through pfivate enterprise and the _problems of 1neffect~ve xndxgenous-
technological development that arises-as a matter of course, 1t is
necessary for concerted action. ‘Judicious 'steps are necessary to

stimulate not only products of Infcrmation Technology but also

software research and development, hardware assembly and maintenance,

\ fa8
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specialized training of software engineers /systems analysts and
computer programmers/, communications specialists and end user
training all of which implies an integrated organisational capacity
for the effective implementation of Information Technology for
development. This could ultimately, tor example, be in the from of

National Research Institute for Info.mation Technology.

. 32+ -- Review of -Computers -and Educafion in Kenua

2.1 Com erg installed in the Education Sector in_ 1987 -

From .a Directory of Educational Con.;-zuting in henya 1987 hy SCOTY

3, - ;,, 2.._.i
adz - \[‘1‘4,‘ tabjes z_,.,bp...e...'~1.itn A Axln 2 3 1 ‘and Z.3.2 have been ' ‘brought

3 S rENGT ’o -
o3 ‘q,.sp‘;o,,date f'*cu,u whxch' the number’of educatxonal 1nsf1tuhnns or\

)
e A . e

r__lepartments that have installed computers is as follows:

Level of Education Government  Frivate  Totals

PETIRINE $ 354 - *
Primary . 0 . 5 -. S . 2 '
s ‘_‘”ﬂf‘,’\ ,3~Pr.mx_-3ry_;anu,$.ecpnga‘|'w't3r_'-~'0" N -‘ X BRI SV ’ ,.,, )
R R s - -.-Sem B - et ST Y L 10 . l7 . ' a2 : -
ey lertiory ST W | R B X ¢ LI '
“Totals . 13 (710 . 2 .34 (Zh
Fovme D T2 IE¥T LY T ones 2 T i
,.-,-‘Tg.‘.)%"nwumtier.'a,ln,marenfhese?:-’a in‘B“ ' ““ the “ndmber of 1nd1\;'1—qnal'
) t A -~ ,':'_.4‘fr,"
iy _v‘g#‘tgc}“{gd’.he;ﬁdarge?‘ﬂferharg level insti tutmns like
. 4" K A
sa™~3 .l "dj
Kenygtt&sUn1versxtg and . +he. Univpnsxfg-“of ‘Naxrobl Thegé are .
comnar-ed wxfh the 1‘?"4 figures from SCOTT [2): -

Level of Education 1924 Total 1997 Total

Crimary . J . b .
Frinary and Secondary K] . 4 .
S=condiry . 12 . 1?7 .
Tertiary g (. e 2n

Totals . 6 13 34 (’.'l)——
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1he numbers of comptrters in these categories i1s as fol lows:

1987
Level of Education Government Private Totals
Prisary . 0 . 3 . 3t .
Primary and Seccndary . 0 . 2l . 21 .
Secondary . 63 . % . 14 .
Tertiary . \8 . 11 s .
Totals .3 . 141 . &S5%

The corresponding 1984 fi.gures for the above fﬁéq-_SEC)TT £L2) are:

way I

1984

: Level of Education Goverment‘
Prisary e D
Primary and Seco'ldarg R - .
Secondary . 3 .
Tertiaru . 17 .
Jotels . 114 .

PR R G IS
[

Some of the numbers Tor 1984 ncluae"

qa b ¢l

t'h'e : verg* pr in 'a‘f 1ve 'S [NCLA IR

ZX81 which have now been d1scarded-v—«»

LHhat is bzgnzﬁcam’ is the lc\rge 1ncreas

. e TER S e N}im
in the Government funded sector fgﬂro

- - .. - ’ ] . '« . r';.v'.' 1. "‘-‘.:7 . ‘
4n alphabetical list of educational: f;iﬁsth‘t’t’.\ﬁbné'-‘-'sbh‘ow:u:g the -
number of computers within the four categories of institution

fol lows.
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Educational Institutions with (oecuters

lype/ Race of Institution Nase of Department Huatet
Level -=-=-=---==----ecee- 0 smmmmmmmme—e—eeeee e

P P Greengates Rindergarten

S = Oy -n't

. . b
P P henton (ollege JHMathesatics . b
f P Peabroke House Schoal; 6Gilg1! . b
P P Piverside Farm Nursery School . .2
# P St. Andrew’s Schoel, Turi . . n
P K Panda School . ) e - e e . @
F PR leani School © 7 .Maths. & Computing .3
P R Hount Renya School.Nyeri T .2
PR St. Austin’s Academy . . b
PR Tlgom Acadexy for Glrls . " . 3
’ 4 3 ¥ jem )
PS Aga Kran Acadené,ﬂaxrobl-.ﬂs ¥ RS 1}, b
PS Aga Khan Education-Services 3 = *m Educatlg ProJecQ. RIS
65 Aga Khan High School,Hoshasa *7 el P
6 S Aca khan High School,Nairobi . .2
P S Aga Khan kenya Secondary School . _ .. .. . - SR .5
©S lraeturn Bigh School . . .(owputer-Science-- - @
85 Coast Girls Righ S:hool . - -
P € éreansteds Indecendent School . . U
P 8 Hillcrest Secondary School: COQPU(Er Departaent =" “- © g
S International School of henya e T Z.n,=.n .15 L
§ Kabarak High Schos)..pgre ~~.¢aﬁmw¢~“5"““ Ekg S
S Mairchi Acadesy ) ’ Maths. & Couputing : . 1§
§ ofata Jericho Seroncary Schoa! . . 5
F S Roeslyn Acacemu b}
© S Starehe Povs Ceptre - ~<c.nu, er,.Schb:l Coaputer [duc. Prouc' "30
G S  State House koad Girls School - -

SRS N AT O e e Wﬂ""fy’k“\;:'.:‘,

~w .+ 8=Serondary; $A g Vertiar
Typz kev: 6 = Government P "Priva_'.eA

N
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Edecationel Institurions with Cosputers

Type/ Naae of Institution Nawe of Departuent Ruber

Level ——-—-oeoooemo - e

6 T Kenya Polytechnic -Hatks.,Statistics & Cosputing . 52

6 T Kenya Technical Teachers Ccllege . . 14

6 T Egerton Uaiversity .Central Adainistration . 1

6 T Kenyatta University .Appropriate Tectnologu . 3

6 T HKenyatta Unjversity .Murezu of Educatxonal Research. - ’

6 T Kemyatta University .Mathematics A

6 T Kemyatta Unjversitu .Physics

6 1 Moi Teachers College, Eldoret Hathematics -
"6 1 Hombasa Folytechnic - ’
. P 'l' Strattaore (ollpge y Quantitative Methods® -
: "US lnternahmi Ummsxgy Afrxca ; . e K1 i S

: 6 J iversity’of ;xrotu, £ . . Adainistration & Finance ¥¥3, cy9e «: o

Tilhuvzrsxtg of Nairobi-

; sAnina) Physiology - <"
"6 T WUniversity of iaxrnbx

[ e ¥

Potany

6 T University of Nairobi .Chenistry

6T University of Nairobi .Electrical Engineering S ¥

6 T University of Nairobi ' .Faculty of Agriculture .29

-6 T University of kzirobi Fawulty of Enginserine - = . 1°

€ T Umversity of Nairob: .Institute of Comouter ac.s'sce . 9

6T1: U'm'ersng of Kai rc:n, . © - Mechanical Engineering'® -
- 5 Tb'*l!mverqtu of 1 Naxr:-m L lclear TERAPE s e sn
I "k;" gyersitgtp irobi-odee e Physics - aEeR S W*tm*ﬁ!'mw&#"
. " miverzity o airobi” Pn-*ulanm Stud.t Rn Alns? 2 - foar

. .R Jrisary and. Sﬂcond=ru.
‘5= ﬁe:ondary, 1= Tﬂrharu

P R - £ S T T gdt a,a‘in‘h..

SRR e 4a oy <
TS Table .15 Coeouters in Educational Institutionz in knnua in October 1957 Page 2

-~
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2.2 Makes of Computers

From updating the tahles 4.1.1 to 4.1.8 1n L1l the educationgl

institutions or departments (when mare than ane) that have

installed at least one computeyr of the wmakes shoun are as
. tollows by educational level:
. ¥ Primary & - e ’ N
.- . - . et
Hake Primary  .Secondary .Second:ru.Tertiaru .Jotals ',

. | s 1A . 4 .
A . 3 . K} . J : g 4
y ZCSIACIES BN | . 6 e ‘!
. - . . 1 377 w7 Jr»aif
7 P T T R SRR M . b 1.8
T Sferrr 0 L, 3 R /
. . ] . k]
. l 2
: .- .- , 2

s

v : Co ) I
Other - makes, of - computer that are installed’
Ci I s - '3. . '-
s nimstitutionsyare “as*fol [ows: - CAMBPERRA,  COMARTC

. R -

¥ o |

1AEA, ICL, KIM, MICRGFROFESSOK, MULTITECH, NASCOM. NCR. NEITUNE.

OLIVETTI, OSBORNE, RAIR, TANDY and TRANSAM. = =

e .. "": ;,lgsﬁﬂ'. M
-25 different maPes of computers “ahd over 350 dlfferen

P’ .2 X
> - . [ -~ PRI 738 ",ﬂ . -5y 5
models,wvl 1987  the first:locally assembled desktop compufersz{' j‘

2ntered the educational market in the fcrm of the 1em

compatible

NEPTUNE.
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From updating the tables a.1.1 to 4.1.8 in ([} ! the —2ducatinnal

mmstitutions {when more than one) that have installed at leacst

one co.outer of the makes <chouwn are as tollows by type ot

institutiaon:

Governaent Private

Mate . Funded . Funded .Totale .
AFPLE .0 9 ., -
SFECTRM . 3 13 . i .

EXC . 7 I R ’ _ . :
1 . & o IO No 3n5n2m0?§ﬁ: e
CWANG . - | : -
COMPRIDORE . 3. Xa aslﬂ»-~km“’

EPSIN . 3 B
KAYFRO . i
RL . z )
. -, o e - ' co
Lol pry i -

There appears to be

no 51gn1r1canf d1fference 1n fhe distribution
. . G

of choice of makes ‘aégﬁbcikrivatefé

Funded educational - institutions), THeRE ™ semn va problzm of

compatibility when

Computer must be

o
-+

sever

b0
Pt
-+
n
)
-+
[vH
o
3
\C
Y
v
<
L
Y

-+
c
0
]

From updating the ‘tables- 4.1.1  to 4.1.8 in T13 the humper of -
computers of the males shown above by educational level are 4s

follows:




. The

compatibles at

The number of

institution

Jnm;,t

e FAYPRO-. - .5

Privary &

Nake .Secondary .Secondary.Tertiary

Prisary .lotals .

APPLE . . k]
SPECTRUM . 24 14
Rrt. . . .
MATIIEH . . .
Re( . b .

9% . 7 .
K5 SR

>
.
—
%3
.
-t
.

KAYPRD . T O - Rt | S

CONDORE . . EPE R T T p

m . . R T | B 2 |

WANG . . .o N 5 . &

- ' - ¢

predominance .of APPLE comguggr ’}he Secgndarg levelhand 1 B4 ';
. i : "."*.:f‘bl i

Ji;'
..:m

- :,'NYM w3,

the Tert1arg le ’Jﬂéia Lo P

parentw

”EF"; N B EALIRN ' g
computers of the makes shown” above bu tupe ot ;

is as follows: _ ) .

- : '.‘»-".--, :c":$1 o 1:
Sovernsent . Pr|»¢f= ) A 4

Mate - . Funded . fundad  .Totals ", '

-APPLE Do N
SFECTRUM i

MATITECH
MCa ,A:f-f"
EPSIN

L A S R A T U

201 f
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I
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2.3. Eroaramming Lanauvages Used

From the tables 4.2.1 to 4.2.7 in (1] the number of educeticnal

institvtions that wuse different programming languages 18 as

follows:

Primaru &
Make Primary .Secondaru .Secondaru.lertiary .Totuls .
. . . - T A -
MSIC . 4 . 3 R A = T ) e
PASCAL . . . 10 . 7‘ . 17 . Vo .
W - ROEd L Lealeme P2 -0 12, 2t Lo '

.
[PPSR, VN

The emergence of theé newer well—s*ruc*ured langauge= 11le PASCAL -

and those for- logic programm:ng--like PILOT ‘and” PRDLOG is

.._-“. A

apparen+_7»Hom?ver,x PASIC.asps*lll wxdespread being used bg‘

s AN Y ‘ o W el
g I’.Q’II-M‘ A R _:-,,v’,,,., ,,vur‘--»o-o - ? 1 :a;g%'m S .

75%° of +heleduca+1onai ;ﬂst1+u*10ns and departments.~

REURY 1 SRR G
HE3S SPTIoSl 1Y

“in '[13 over 30'softmare:'
ivgﬁj}UHmQJ nd baviovil
are usedfon .drffehen*‘maves of computers.’

3
i

It is §1gn1f1caq+ to'
D | :" U“B‘—.u'ﬁﬁ’,?ﬁnﬂnll‘lﬂpr " Lot btz noas LBV e Fins

note how the use of spreadsheeis, databases, and wordprocessinag

has increased sincefl?B# with integrated packages like APPLEWORKS "= =

or the individuals packages like LOTUS 123 and dPASE.
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EFrom Lhe questionnalre used wn L1 4 the dietalrls ot the levelae afF
activituy uwith  dittecent Lypes  of software was reauestod.  (he

number of ot respondents oulb or 4% was as follows:

Hordprocessing 18
Graphics 15
Databace 14
Spreadsheets . 14
S -"__i»‘ -

2' 5 Staff Involved in Computer Education

From the tables 9.1.1 to ‘?;l.q in (1] the numbers the- number - of

a.

J . . - - _
‘statf _employed in :compu*er . educat ion - . and the amount. of timg‘ Sol :
T U . RS - 3
‘spents. are multiplied to pgoduce a - full-tjime  staff . eauivalents u;
. b : _ N . . h v
(FYSE) which is shown on the table below:
o Lu-'pl- ) F1sE tusber
Primary S B X . R -
Primary and ‘econdury . 1§38 . 3. ) ‘
IR T @éetondiug ’nﬁ Co“"cc*' l—.ﬁr' e 5 T L. . . : e i . ‘
ANt L1, M ORI | KT VU . : | et
Totals . ... .. - .., W47 - -0 . - L : [
r t:ue nusber of staff for the Institute of Computer Sciene has
. teen reduced from S0 to & to reflect the nusber of full-tire _
S acacesic statf.. - .- c oy
; T . R o AU
- boailageedl s B2 e e

o
SR _ .8
“'l','there are ‘at; leas* the’ equ:valenf of 3 ul(

-c - x
y 3 T L e T T mztaotat -0 GO
e wwﬁ 3z O*‘ T 1> RS T PN A s DT 8 =zl 3
ffulnvolved in Computxng in fhe educahandl 1nsf1fut)ons R
S, BRI

- A o -- - o TR N -
a At -~ .o

sl
thaf have respondpd to the qups"lonnalr-e used in [11.

sy

20+
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2.6 Eormal Courses in Computer Science

2.6.1 Institute of Computer Sceince, University of Nairoh

The lnstitute of Computer Science of the University of Nairaob:

was established as a Computer Centre in 1969 in the Faculty ot

Engineering, and commenced teaching a one-year . full-time

postgraduate diploma in Computer Science in 1980.

The number of

participants to date is as fellows: ERRATSE ML L PSS -

Year  Nusber Cusulative : _i:;_:‘- - s
15 ’ Passi. O Rl

) 920 1 N

. ) 1981 12 b T & . Q‘Qﬂ"’d" WM’ - :
1983 15, . 039 t
1986am:- 013, . o572 habanTs =
15 = 7
1985 19 9
1987 16 103

I R A

Each year aver 757 of the participarnts (mhd'usuallu do no+ hav

degqree in the subject) are Emploger—sponsored for *ra1n; gl
. . b . EEEIER T 1 B Jm& .v_'}\‘,.‘~ 4
S | PR ! - . R T S ol
urganxzatxons and Emplogers +hat have Sponsoreu ; an;
: . RTINS T Dﬂ‘?‘,’z s S
g

(from Columbia, Ethiopia, henya, Malawai, Tanz an1a,‘y

REEE I R AN

Zambia) to date include:

All Atrica (oxencil of Thurches Schiolarship
t.A.Enginzering Consultants

Soréon Melvin & Fartazre

henya Agricultural Kesearch Institute

henua Industrial Estates Kenya Institite of A nis

Kenya bovernsent Computer Services . Kenya Hetenro!ogy DE?afii;g R

heny3 National Azsurance Kenua Fosts & Telecnluunlca*xon:, '”' o ,;' -
henya Fower & Lighting Cocapane Kenya Techniral Teachers” colle;e R .
Kenya Polytectnic - Kenyatta University I
Ministry of Agriculture - Ninistry of Energy ' * 0 7 )
Ministry of Transport Ministry of Hater Develnpnent‘ .

foubasa Folytechnic Private Spomsorship ~ = 7 .

Nairobs City Zouncil University of Nainobi Departments
University of Nairobi Scholarships LBESCO Scholarghips

208
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The one-uear programme of study comprises:
First Tera: Four compulsory covrzes are:

Foundations aof Coeputers Systeas Information Processing
Programaing Methodolosy Sof tware Systeas

Second Ters: Three optional cources from:

Principles of Accounting and Management

Pusiness Sustems Analycis and Design

" Ascesbler Language Programning Operating Systess

Computer Technolocy Scientific and Sngineerine (onpullnn S = -

Third Ters® Two optional courses from: 3..tnn0

Computer ranagement Database ﬂanaqenent

Advanced Prograsaing © Simslation £ - D
' Mvanced Couputer lechnology  Cosputational. Statlsli!sq
<. 7 Hathematica. Prograsming

Fourth Tera: Computer Systems Frogect

Candidiate undertake a practical individual computer systess'project for a
period of 12 veeks. Sronsored participants usually undertake a project from

an area of application of use to.their employer,.: = "¢ = 7TT RO
- R - P I
. N [P, .__ -2 :3 ; civ '; ,dg._“ ’71. P . 3
”The Institute also provxdes fhe underg raduate’s ;Lyqe icourses’ in;¢;,,
Rk o e o AR =-.'a': “hvrm zmoctsnia 6
compufer sc1ence/1nformar1on processing to dergrdduafe as part

ofafheir'nokmal'degree courses. There is no. underqraduafp degree

L}" Compu*er Sc1ence.
i Lo L degrkinacd WG it

; :";? -wdrl‘rc" b ul"fv HOTLI

Tt e sze (gl a =tzuanl
The heng ngzech chnig .- ¢

Tosidre

[ - :
‘ tLo=rmR lv x4 ;,‘n; --».4

.The Kenga Polg*echnxc has,antroduced a3+wo—yeah«full +1m dfpldma
womeand Momne o]

which is practical in vorienﬁation and includes ‘an industrial
g ' . e R LI NS
attachment. The syllabus was devised by a curriculum siibcommi £ tee

under the Kenya Institute . of Education (K.I.E.) on which industry

is represented. This programme is geared to the production of

Programmers and analysts in industry,.
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3. Problems of Computer and Education in henua

3-1 Cwrrent Prablems Sited:

In (1) fwenty institutions responded by describinc the peroblemS
that they are encountering which are summa-ised (actual extracts)
as follows:

3.1.1 Majntenance: e : S S £

. Cost of aaintenance. Cost and amlab:htg of power packz for SPECTRUMS.: Pepairs ot. SPECTRUNMS.~ Cannoti'ting
"3 Nenyan facility for repaxrclumtenance of or equipaent.Support systeas for APFLE scarce’ and extresely g

expensive when available.. Lack of. copoetent, maintenance engineers for hardva(e. Expensive saintestance * for -

hpsr.anng central I:Gﬂltel“* and d=sksw , computers. ﬂamtenante of . the large ~nusber and veriety of

kY xq‘}:;’rr e

m%?’«"’ 30 vt i3 l\"" I
TR ff,:z‘*i, Frre g _j

raintenznce aﬁd.f]uctueting povar supply. Fower zurges rendering a suite of (OP)L {3tudznt Record ﬂg;te&)
inoperable. Interruption in electnca; pover and fluctuations can be & probles. .

'3.1.3 Availabilitu ‘6% sb%imare: :

R

Dt cu!*g in hugmg su:table progran. even vxth pversezs hna'\ce. D=arth of goos :uffvarc 1(;*i r.—nua s

"s | o wad et G
3:"1 4 faff.,._.. i AR - :
. PP = % EETRR T 1Y B S S : .
_ Not enoum, fazchers conversanf with computing. Fersuading tesachere that it i3 vo'th ,ha" 11\e<tmen* of

fo thnr o and. their-pupils benetit. B e

i . . T

nua:m:,m .a"z. YL :j»:f:r;-."

il v : 9
pSPRR CeAE D"J\Eﬂga Prohlbltwe. ‘S‘ill‘?elu!é"é’i% sl
: dl "‘ . :c-ﬁwrma tand lack of softuare 2vailable 1n r.em:? m:oh (35

- ,vxgh.z wor" lbhes ‘on’ touau’ers.
3.1.6 Lack of Peghou‘r'cé;- T - ' /

Lack of sufficient harowarg'ind ‘software o meet ‘he needs of the rapidly increasing nuabers of pupsls .
taking (omputer Science and Computer Studies. Lack of adesuate resources. More peopie still need to. te
convinced to give support in areas like furnistiing the laboratory and provision of :onsun-ables. eg tt-eﬁ
University adsininstration. Lack of local funds ‘o keep conputing eocuipaent -up-to-date, over reliance o
donor funds for purchases. Lack of space. ‘_

3-1.7 Telecommunications:

Not enough computers and support techrology, eg telecoemunications linvs,

uo
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3.2 Gtﬁtjﬁlkiﬂﬂ_gl_ﬂﬁlltﬂgﬁliﬁlﬂg_ﬁgﬂuéﬂ_§£ﬁii

lhere 1s the serious problem o the attritian ot mell~qusliiied
henyan staff trom the eduacabion sectnr to the privat.: gector
which in. manu ways 1s worsa than in the industrialised cnnnrr{es

herause of the proliferation of desktop camputers 1n henua today

inte araznizations that have not used computars be-tene.

. 3.3 Jmport Duty and Sales iax on Computers

- AS:~ stated_ earller between 1984 and 1987 fhe numbcr of rumpufers
Caeawm : :

A oLt B0 §oeor mTiuiE o )
‘anqeducattonal ingtitutiémns &nthe coun:rguEaV4Uw1P§rE°S%"~:
3, dc’ 9:asnsmu‘ Lasetuges) qoiasY B

e aky ha} ‘ti@.‘ﬁ 3315,
"}1¢”&§ 2 7 and the: number uf ed?cSW1onar'esfab11=hmg

. [N -t
s . . - . nlu i
Vot . . et - - .~ .
N . ') . d . . -y M .
; ok '“’3‘52_7h4§5 »f“g.:'“

M . . -l

rnmghtarc'has 1?éreased bg ﬁUA-: a

- This can be. an e"planafxnn for the lack of

e g LY L TTEL T L .

3P

omputsre up to fhe Tertiaru tevel of educat1ona1 tnstitatyons | in

the Government funded secfur aparf rrom those &t the Secnndary

exmee 23 g3 o ct #

e emagttty TIIR T GIGE TG GEnEeon oR R I . . . PR

. have been sponsurcd bu the, 'Aga, Khhan hducaz;pn“”~y;h4

,fmqw%ﬁ%QV¢%Wﬁﬁﬁﬁ"*'14- o . - A et ’ e

.0 .0 . ' . . 3
wervices. Even at the Tertiary level in the Government fundcd

secfor the maJorLfg of: the-compufers acquxred have been purchased ;

. £
funds and Exn mangx_af_-these casesrfhe ~have been

Nndﬂdutg b9ﬁ91r+ue“mbfﬂ a bxlafe?él

:é"‘rc"s Y.“iﬁ‘ Tq ‘45 0’3’3" Gogar 'J Ei'l,-:.l'i'* _:_:,.‘ ,'.'g : .." ‘_' 'j‘
. QFSL Y LnlOJ P T IR T E R LU L s

Propensity of Mpdels and Maintenance of Computers

P

.1+ has been found thafﬂtﬁéreuare over. 35 different models “of

computers in the educational sector (131, This gives risé to tﬁe
dual problem of software compatibilty with other 1nstitutions and
hardware maintenance 1n the country. Here there to be a cnncprtea
eftort towards ctandardization of hardware HCQU) sy bion a nyunbier
o f benefi1ts would accrue. he most  significont would be the

3

-
ability o' some of Lhe Tertiary level institutions o erovide

hardware maintenance,

U
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4. The Penefits of Computers in Education

4.1 Stated Achievements To Date:

In (!l nmnenteen institutions responded by describina the
achhievenentse to date which are summarised tactual extracts) as

follows:
greencates hinderusrten: Still very useful ..and ,notiva_tinq.,; onod results with Mathematics zag
Spelling.
hen'on Collece Since 1584 a purpose-built Tomputer: ﬂoomhs becn'set! aside. A!l“‘bu:'ls =seo‘ e to
3.5 tollov an introductory course in Cosputer Education/Informatica Iechraloqu )
Flversld° Farm_Myrcery School: . The; top.ic)ass agedid to 7 has' accecs to cmmter e.-rt-aeg in fhc

clatsroon .
St. Andrev’s School. Turit Me are a prisary school with pupxls aged b to 13 and liave a mrnnso-bml*
Computer Room, with cosputer/screen facility using ‘two chilthu 40} mx : Ay ts CALETS for’

.oa2 class at a tme.a A 3-year .cwseihsm‘i'o‘raiged‘fu‘wt
,Sfudxe-. o a s phrmy 2 A wﬁi ok X b g e il
‘Tanda School: !mldxrq of separate Computer Poom. Teachxug of MQIC and Lf'Gﬂ to w:u]s aveﬁ ‘? to 11.
Usz of couputers with approprizte coftware as an educational tool to pupll' a aged ¢ h “11.5rz2ui
build up of softeare by purchace, donation, and tailor-sade prograss?t T T
Isani School: An 'C’level courez now es‘ablxshed. Courses in cm:uter awnn. 1‘
vourger students, A course in word proce=s:m deve!naed For- tors ¥ (] \" ~s’1::’en*s. _
prirary schoal pupils. : S, A Jga e ,..sv-_.'—
32 khan Education (ompuisre in Edurahm'o Progct 1Pr.o.|ect w.néd‘l
ere bovernmsnt nam*amedl 1n Phaze ll which" startedl)n* ,
APPLE, ¢ . o R ) Y Sl
brastrn Hish Schocg! Comouter Science Dena'tmt.;mchmg ot mh lftm'éu*er-"_ ier
suzcessiel tezching subject e the school. Use of coaputers.in scbml-achmxstra.mn:- e
{ragt Sirlz Hich School: At the initial's’.aaa‘. Sose prograss have been arittes for-clas '_’ £ 2t
teaching zicz. hea?eai i ., ¥

e"stlz:her tor
QC' tau,h H o]

) ‘; H{x9
Billorsst Sormndary Schos) Ccetufer Deag‘
torouier, {ompuiers are used to help m '
Starehe Pous {entre School {om

" tipe diploes &t Hensa Po,y e:hm‘rgxgayiégrgq: : J JRETITUTCCA T < vee -

- COPR course jn ‘tolxcus on; CP?.-Mgrm'nﬁb SYRCII0 L I couh) 4 RS THE
rnrl begun on library syzt o it s ' R /.

encz  Terhnmiral Jeachers Col]sg== 700 early xn nk!mwwﬁﬁd’:fa.a ’Cmﬁ%’?—ﬁ\"ﬂd’i’f oce ‘smg FLT

) Cawﬁe— Asplications well establiched. Studemt marks record systea functmmns" ']n-svr

particiraticn for Ccllege lecturers has resched SOL. .::#.:% :288b.3 2377ekd : Sy
Momhzsa  Polutechnic: A chain. network of 2, C'PIJHnscd m.iU.IZ! toapbters s'erved ‘bu"a lﬁnr?'s ser SIS
and 18 byte disk. Azple educationa) software available. - ' -!32%2 o . LeloEsiV? o

Strathaore Collese Duantitative Methods Departsent: Courses in Cosouter Prograumg in MSIC tor

tecondary School students and Accountancy ' students,. Hands-on ' exper:ence usmg spr-adsheets and

dEASE 11 for Accountancy students,

Universitu of Nairobi Chemisiru Deoartment: Introduced and mstxtu'wna]ued computer ne'hods n

Cheniziry. Munerous orojects are now carried out in b areas. Appointed Regional Distritwtion Centre

for Project CERAPHIN Zducational software. The CLomputer Laboratory is a nucleus for computer
appreciation

, fourse '

LY
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Pmivarsity of Hairoby [nstitute of (oupiter Science:Provision of I-year Fostyracuate Dinlon: 1a
woesyt2r Scyence for 100 gracuates over pest 7 wears. Frovision of service Courses ia lcaoyrar
Frojraaaing to undergraduate ztucents in Ensireering, Science, (ceazrce. Frovizion of
computzr service, anc administrative sustes: cevelopsent and support.

Barversite of Nairob: Plusice Decartsent: Ectablishaent of link with Uaiversity of forl (k) ha:
espanced orcrocosputer facility. Primarily a lardeare facility® students have designed and it
datz acqnsition and control sustess for @ wvide variety of appplications: eo solar power.

University of Mairobi Population Studies & Pesearch Institute: Use by graduate students for
ccaputation of data on Demcgraphu.Analysic of demoyraphic data.

Uhaserzgre

4.2. . Stated Long Term.(!b_iectivé_s_ : o e T

\ . e =

Iq £1 ] eighteen 1nstxtut10nscresponded bg'"‘ descrlblng ”’fhe loné

RERIISAN

term objectives 'c ul'n.ch . oar'Ear. 5ummarlsed “factualk-- extracts) aé
. B WAL ol N
follows: . . 2 “‘. Ioada r\ill'ﬂ 3%, 3 Lx,,_s._w et
I R 5-%.--_‘4; . T' '~9¢‘ JM ‘i. ’ bﬂ'lu J’-" m‘?" w .
in: Ve a;eglllxq“ﬂm as:illohritn n_?i vl go00 -
“tesulls.” Given  acéégs to Aurther suitable wogr is ‘could be'a verg itér‘eat ational
cschese. | " bm x,_;:s.( ‘pv u**-!" 5’-~‘-x “‘, ¥ 2% H tv-._ Sing

Kentoan Cc-llecxﬂ All puplls aged 1t to 13.5 should have acquired interest and conhdc»ucr- m-' uzIng 2
tossuterite able to reccynize..and -understand; the: ipphcahons.xuhcatmns énd hidirations or
coneuters. Junior boys aged & to 9 will use cuitable Paclages. " - - 3‘.‘-'-.— T
Rivercide Fars Mursery School: A cospuler -in every glass? oo T el 02

-

5t. Andrew's School. Turi: That each child leaving Turi at the age of 13 shan 'lie laulur and com-

fortable with 2 coaputer keyboard.: lnunders!.anf.the uses “and potentialioi h.rmm-c-nt. “lo be ahle
. to wrjte and-use sisple Prograes.: $3e Fo ﬁ';?‘f!’ff‘ Dby ddsnged o n st ....,..;; . -
7. landa School® To convert to s utvor tes uheuhy_ 32 cosputers uy load softnre Rasily and‘.
_auickly at all tises from a 'cold’ start, --zt=zes? _FoRersd w0 S ALNLS o
A2a hhan_Education Services Co-puters in Emcatlon Pryﬂ' Clearly s'ated in the nnglnal oroject
docusent, PSS AN ~t~k -32322 LERTEAS
Praeburn High Srhool i :
school. Introduce, otl.ermrogramnq:hmmc vy
ggst §|rl§ Hiah s_.mg T BRI 2 ; '
.- Starghe Bt Coaprter ‘,'?m- e ' WP VINy Rra] 0 toys. in the
V‘s" a sd-ool lll botn General Colwltuliutlhrtmf‘l ’ . 9 a;ﬂmhogs m:kues. le
vereir “develop. staft, awareness . .qof [mters;toW‘\sﬂools MQQ;OH' ve.. Toasprove -
T ministrative systess. e T2 iy
- State House Road 6irls School: lead-ers to be able to -wltt prograns;- in ;tl.e'ir 'v;rinu; ubjects.
" Resource material writing. . IETRTE IE S ST "
henys Terbnical Yeachers Collece: llodcs' For‘lusiness Education studenls. 3 bhl( endsrstanding of
the.role and operation of computers, "For Industrial Education studeats: a very lisited group of the
fundasental concepts. For staft: to use computers as too)s. For administration: selected autcaaled
systems.
kenyatta Unwersxtg Matheagtics Dvggrtn-,n To estahhsh 3 l'las'er s deqrte 1n Cosputer Science.
lombasa Polytechnic: To start a formal computing course and unmb it to the status of & Computing
Departxent, manned bq qualified teaching staff,
trathsore (oll antitatjve Mo partsent: Establishaent of a Computer Centre. lraining ;o
tomputers for Accountancy Students in coordination with their CPA and ACCA studies.

us

.. PSR R S0 ADNE Sl S

LI

(LT AR

et is

e, N MW I AW g1
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University of Nairobi Chesistry Departsent: hczuisition of 3t least 10 coeputers: to run full scaie
1: offer cosrse in Cozputer Aprlications in Cheaistry; settins up cheaicél informstion prozessin:
centre; connecting our cosputers to larger ores, locally and abwoad: training chemists wi®h
taniliarity of cosputers. :
University of Nairobi Institute of Coccuter Scieace: Hls\nr desrees in Cosputer StieancesInicreaticn
Processing. Developeent crieated research. (omputerised ppiversity 2cainistrative sustems. Lidrary
computerisation. Extension training in coaeuter applicatioas 1as1de and ouizide Unaversity. Liases
vilh Governaent agencies on Inforsation lechnology for Developsest.
\niversitu of Nairobi Plusics Departaent: To build o this facility to contimee to provwed a serv-
ice to the depariment and ther departments: eg Departsent of (roe Science.
University of Mairchi Populatioe Studiez & Pesearch Isstitute: Develos the unit to sérve a5 an

. analysie centre for socio-demograshic researchers. B S ed
4.3 Areg_g of Application in Education . _ R
" R . ) FE S s - e -
.From the’ quest1onna1re used in * 11 detaxls. ..of the areasY oE- _L
i‘sv’f-- '.‘vgh" 'a e ‘34 A PerT R !'l AL ‘-& Rk .- 7'“;{
i3] applu.at1on of: cnmputers in educa*lon was ;requested &’Tre ny :
PR PO P DTSRRI PR A S U L U A IR RN £ e ml -t
. . Y i‘-’ --
of responden*s ‘out of 45 was as fellows:- © - ) .
As h Tco) for Tezcnim et .
farenese Activite/{ossuter (lud M )
Imauters 23 Subject Cfontent for (omputer Literacy 17 .

Subyect (outeat tor (occvtes Crienze &t ok Autonoaous Susgsct 12
Cubjert Azsaciatad with Oiker Disciplines '
% H ;,..'-.A.-mlstrat.ve o r.a:.a::tva..t Jeo!

--...w‘;..-,:\" LA I XA

.-From the above it can be seen “hc.t there are‘b broad 'c.;tegc-r‘xes

.in _.which benefits - can accrue from the use  of computers in -

I & ]

dw:atzon. . ~The above ‘does not 1nclude=‘f_h‘éﬁko.--puter aé .»the :enfre . 2

. . 'i-,‘t'tq Mél' e '
SDT"WBT‘P on’ E"ls’lﬁg CD"(PUtEI"‘S "’}IE?‘E are ar€ees "F /

%

application in the clasroom that need to be evaluated which are

¥+ discussed by SCOTT [51. These include: o O e

© NN NS NMRICIN ¢t N T

Word Processing CAL in Mathenatics
N Lasguage Vocabulary Skills  Adventure Gases .
Arcade Sames Schools DPatatase Apslications

Art and Draving




-,

ey L 2 aT s = - . :
'3at1 nal' networks, auite . apart from -access .to: 1nfernat1nna)

H

‘ :

et i amda he e e tinapnd Yo AR %t@%ﬁ%ﬁ';;ri
~ﬁpata'base's using - ‘international networks. New technlques of’ Sl
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Once computere are acquired the teachiers and lecborey are going
{0 have to make decimions ot Lhe nse ov such st bware w thgut

. . t
having the understanding of the educalional wimplications.

4.4 The Future

lnformetioh Technologg'is firmlu estabhlished as a core: actavitu

in the education field. The use of telecommunications will plav
an increasing part in providing beth local area networks and
- . . o . . P YU TS ,;-' Bﬂl,-‘e“j" .,._‘ ’;-_.

-~

active video will be used in the classroom in cungunctlun w;thln

the comouter ot today. . : -

. . . -t . ..' s
1t is clear from the what has been described in. this pnper that’ - P e
. - RN »vt~~’wp7ﬂﬁbnmﬁnd**

great deal of individual initiatives have been underway in tbe

p2st 10 gears throuahout the country, both within the Govevnment

a .1. "'.“: =

funded and private fundud sectors of education. - What neﬂdé*ﬁﬁ'

wh

) 5
undertaPen 7} 2 proper planning on . a . . natzonalq1ﬂbasb
ST . ‘\:- ’

’

co-ordxnat:on4 for the " future 11n the fol)owing;

-

) (i ;_' ’“, '.-
- - o - ' '&;"ézs‘.‘if?.f
Jevelopment, equipment acauisition, equipment. "ma)nfnnanre ey

software production, curriculum development at all levels, access v
.0 research databases, access to scientific computing facilites.

This shou.ld talle 1inta account the anomolies that have been

. -
-~

highlighted arising from fragmented and unco-ordinated aid from
]

numerous sources for computers and education in the past.
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5. INFORMATIC TRAINING

5.1. Kenya Goverment through the Ministry of Industry

appreciates trainings offered by Unido .

The offer is welcome to come and train Ministry
personal in this computer fie]d to enable the
personnel in upgradlng 1norder to mantaln the com-

- puters. The software tralnlng is very necessary
/Appendlx 5.1/ - N '

stell need a support-_
Research and’ Develo'

They would appreciate any help whlch Unido can
prCV1de. /Appendix 5 11/ J' ’;39’1:ﬁV0v A

<,
me T ﬁpﬁzf'h EJ “\"1" Y

5.3. Institute of Computer&Science-Bfixenya‘TecﬂhicaI*

v b

Ue




Telegram: “INOMINT, Nanob
Telephonc : Nairobi 24261
When replying please guote

MI 4/2/7/4

When telepboning or calling

please ask for ... .. .

GNIDO

Geneva H/Q.

i
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MINISTRY OF INDUSTRY

¥§8h

'*‘éi;u

a

personnel in upgradingainbrde'

AHO/CTB.,

Ut

appendix 5.1

P.C. Box 30418
NAIROB!

I7th November, 19.88.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
ORGANISATION DES NATIONS UNIES POUR LE DEVELOPPEMENT INDUSTRIEL

VIENNA INTERNATIONAL CENTRE  CENTRE INTEANATIONAL DE VIENNE
£.0. 80X 300. A-1400 VIEMNA, AUSTRIA  B.P. 300, A-1400 VIENNE (AUTRICHE) JC/th
TELEPHONE: 26310  TELEPHONE : 26 310
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“ﬁxg"e’w é{m d"f'i terymfrld8 January 1983 concernﬁx E -
pf, apsElectrgnics IR

evél opient CentréMa® Fépret! tha
such .2 long time before I'respmmed!ito your' request for: assistance " ,.:'f'__, o
Ue ‘have taken the. vievpomt that. UNIDO assistance to the establishnentn. o3
.of such a research centre should’ beswithin the’ framework of a broader elecfronic
"industry .development project..:I: believe that"this is also in‘line with- your. T
views _as .obsexrved, in syour; letter of 1 Marc'h 1983° to Professor Hike Radnor.‘;., ;(
P ’-H:-R B s r-ag‘,’:q R SO RN PR LS PR .13
. Jlav:lng this" in.nind#eldiscuksed‘vith our collegues from' the ‘?&anning"‘ ,,_,,;f’g
v - Section“thexpossibil Ity ROV ELI1 178" the ‘reports of Mr. Subramanian, related to
the development of a Kenyan Electronics Industry, prepared in the cratext of °
s UNDP financed project, DP/KEN/BO/001 - Assistznce to the Ministry of Industry,
as a basis for a national seminar on this subject. Financial support for such _
a seminar could be mde availabIe fron the project DP/KEN/BO/OOI. Lo }

r, :ls:ro -discuss :ln detail the var:lops 5’ %
DY At fﬁan's’n'eyort and to prepare the,bfsis*for

'_!IV'XT‘ c d ‘ 3

n-. T e RS

Mr. R.C. -Arunga - .

Director '

Kenva Industrial Research and Development Institute

P.0. Box 30650 ‘
Nairobi, Kenva
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UNITED NATIONS %

.

A)}y NATIONS UNIES

Along these lines we have requested by telex the UNDE offjce in Kenya to
discuss with the Kenyan Government officials concerned, the feasibility of such
an approach. A copy of that telex was directed to you but' in case you did wnot

..... receive it, I have enclosed another copy. We were informed by Mr. Eckert, a

UNIDO staff member cf the Planning Section who visited Kenya in relation with
project DP/KEN/80/001, that no policy decision his been taken with respect to
the development of an electronics industry. We were also informed that
Mr. S. Shafgat Ali, a UNIDO team leader contacted various senior government
officials concerned and was informed that. in due course such a decision
way be.nnde.,.lt wag, therefore decided that’ it is premature to organize a~
seminar of the nature proposed. Furthernore, ‘only limited funds are available
for seminars in project DP/KEN/80/001 and other priority sectors like agriculture
produ :ts may be preferred by the government.
. Since it appears that an integrated approach tovards the developleat‘of’ﬁ“ ‘
.‘an elgctronics industry develop-eat project is not yet feasable, I would }ike CE
peek, your. ipg yiﬂbrgsg,ect,to :your proposal for technical" assidtance.

-r.

X Yo -' L-1fke. us) to,.pursneyth&ut;erpdespite'the absence® of-au"lﬁzeﬁate% :
dﬁﬁibaéh a more thorough formulated document- should be prepared:* 1If requested

we will make detailed comments which should assist you in the preparation of
a self sustained project document. In particular we feel that within the _
framework of the Flectronics Research and Development Centre, a software component -

2should be included as the development of a microelectr dustry shouldgo -
parallel with the deyelopment,of a properly chosen software self-reliance. 3
Needless to say that such a document should be prepared in close co-operation A
~ with the UHQP office. in Nairobi and our. SIDFA, ‘Mr. Bekele.‘ S ,uéﬁa$
RN F1.0 15 Y R ¥ jn;‘Lgﬁﬁi ] : N SRRt
¢ Sarsliav fﬁif~ T T .

A e & I

YOurs sincerely,
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zrunza kirci fron Latortue ref kan/535/5C1 aaz unido has obeen inforcz-
LLy requasi=2d vy érunga Kirdi-io appraise project progosal ior
esisolishment on elecironics research Lay at kirai tbo project « 12 S
includgyd in terainal report subramapian.co/ken/80/001/1jv§6/§123
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suvrzmanian reLatea 10 1ntearateo CevetopmentweleczroniCSbincustr)

kenye. -:—,nefor'n prooosih: 19 :0§" 3nc@iﬁﬁﬁﬁ§~ 'ct1v1tie°

sp/ken/35/55% nationel ssuminzr el2cironics indu r) aaveLcP' nt
;] Tedy TR

ot cLearL) fefl
- T s ‘-:\'}"‘ ».‘_- ‘.’n\ o

cEvelopment JLJECTivES S2TuNic” eLcaoration'of detaiheo “ro 20T

wg ,,,imer‘ur.

nane of projecis quario icent 1cat10n of Jaaonti L—.fnanC1n

instiitutions ee2 unide inpult Jem1nar nicro eLec;ron*cs Jple t1ion

«f reterenct coult ue workea out;Laterx.fj foL'o«up' n;incentifico

. L , :mﬁb erﬁ'{‘.xba*& o
griority projecis joint responsibi i.y‘kenyansgovernmenr,‘unldo
"f e ey &'-'.. '/

cutside context grojsct ken/30/00% 388 a pprecia.e 1ncLu:ina seminar
. . . M L r\ ’nr :' g
erarcs (tutzev unido viennz})

-

1+

proposezl zcencz iripariite meeting

cul cud 83 MAY 5 10 ¢

MR TN

10

Carmimtemno, sae

ey




V.34

IRDI/64A/2/28

" finance and- help us: obtam fimmgep frauother ‘donore, - preferably, .
- 'Japan -or USAscspamauyffarmmm?o"wﬂdinga (labamton’n)

18th January 83

Dr. G.S. Gourt

Director

Division for Induatrial Studies

URIDO :
P.0. Box 300 7. . S T
A-1400 VIERNA :
AUSTRIA . .. ; 12 :.& 7. oo

-, Dear -Siry- : Loy ‘3 rr«~m¢uevaa1as* ;1? NP SR BT R ST

.,__,‘ .

N ELBC'I'ROHIOS RESEARCH “AND: DEVBLOPUM CENTRE: e

May I take this opportunity to apologise for the delay in replying
to your letter KP/CS of 3rd September, 1982.- I was away from the .
Institute most of the last quarter of 1982 and our electronics engineers
wvere 1ust being recrutte:i and mtroducea to. the Institute.

Ianhapputorcport thatatlastw)uvcvhatIcO“nderaaa

dmft proj Ject propooal*for your: conaidemtwn “'Please find enclosed

two copies of the project which should be read in conjuction with other
reports by UKIDO consultante relating to the development of the electronice
-mduatru n Kenya.

- Notwithstanding, the budgct oontamd Jn the proposal, may I state
that we request’ UIIIDO*fto hclp%’by indimtmg areas’ ishich it ‘could

—..,\.

' ¢quiprmnt and ez-perta. : T

JWE '} ,.Jt'# sl fu0; uamu. RIS S L S
The encloard document 18 indiecative of owr thinktng cmd only provtdes
a basis for what we consider ehould be a dymamic process to prdduce a
document acoeptable to UNIDO, an dmtifud donor and XIRDI. Please

keep us informed of any dcvelopmnta in thie exzercise. 7The Kemya
Government considers this as a pricrity projeet in its five vear
development plan (1983-1888). :

I look forward to futwre fruitjul cooperation on this important
project.

Yours sincerely,

R.0. Amowia
Director
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INSTITUIF OF COMPUTER SCIENCE: Appendix 5.III

SCIFNTIFIC QONTRIBUTIONS TO M'PIdUKL QEVET OPMENT

FESFARCH! PURLICATIONS

CQOMPUTATICNAL MATHEMATICS

1. "Properties of constants for a quadrature formula to evaluate
Pramwich's integrnl”. Journal of the Institute cf Mathematics and
its Ppplicetions (1976) 18, 49-56. Rodrigues A.J.

2. "An error analysis and convergence of a quadrature formula to invert
Laplace Transforms™. J. Inst. Math. Appl. (1977), 20, 21-32.
Rodngues A J.

3.. "on the'Acaracy cf quadrature Lap,.ace Transform 1nvers1on, ad the
solution of state-space equations". J. Inst. Math. Appl. (1978),
22, 283-296, Rodrigues A.J. : S

4. ‘“Convergence of Pade Kernel approximants to the delayed Dirac - EO
Lz - 37 st‘“”Ma;Eh hpp.x {1980),.25, 17-27, Rodngues AJ.

“Patterns in:Squace ‘Nurbers”. Mat.’hl-,,Gaz. (2976) 60, 203- 204

.
[P R

Scott R.J.PLT e T

NATTONAL DEVELOPMENT RESEARCE PROJECTS/TECHRICAL REPORIS

i.. COMPUTERS KBWA 1981 - ID}C report which inciudes staff pro;ec-mn ) ;
to the year’ ..990 fo. the Kerya cata process:.ng 1m‘!ustrv, JL.y .1.993. RN |
v Scott RJ,p’ e A . SR
© 2. Du‘ectary of Car:p:te. Install at;on in }’errva 1986 -~ in preperation.
Scott R.J.P. -

3. "The Role of. .Infcn\aticsf’re&nology in Development”. 19Cb. . ’ SN2

Rodngue,s;, “siPaper. commissioned, by Kenya r}auonald)cad.wpﬁﬂéh , ;
w PRI %»ﬁ/z/@ PR

i i*’:‘f' no" YO IS AT t SRERTEI
Sc1ence in F st .and, Centxal }-fnca";:

G?tao,.x W- T Rc Nﬁ m—KVG/ /86c

.1!1:’! flﬁ

5. "Informatics 'I‘ram:.ng and Education in Kenya" ‘986. R::drigues, A.J.
and Opiyo, J.C. T.R. No AJR-JCO/1/86

- AGRICULTURF: (in conjuncticn with_'Nat‘i"ozﬁl Agricultural Laboratories)’

1. “"Dynamical models in Plant-Pathogen Fpidermioclogy”. " Rodrigues, A.J.
~ Techniml Report No. AJR/2/23.

2. "Acarxate Holistic Dynamicel Models in Epidermioiccy”.
Rodriques, A.J., Ramos, A. Technical Report No. AJR-AR/1/E2.

3. Implications of Holistic Dynamicel Models in Fpidemiocicgy” in
creparation.

TRAGPORT;  (Kenya-Railways)

i. "Appraisal of the availability of Motive power with special
attention to design and maintenance factors”. AJP-RLU/1/84.  (Thic
wcrk was used to prepare a remort for Worid Pank prodect).
Dreyiques, Al-Uhnidy,

Q¢
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HEALTH-CARE: (Kenya Maiiace. Rescarch Institute)

i sptestinal Paresitoses - Commenity Health Diaoancsis: Cone Srady
Avendo 1084". Tedwmicei Report Po. EMR/1/8c. Podrigues =.J.

2. "Some Aspects of Health Care Munegement Information Systows.  Casce

Study: Intestinal Parasitoses in a large Agriculrwal Inlesury™.

Tedhnical Report No KMR/2/86. Polrigues, Kamunvi, Minava.

_'I_'f;Cl"lI\"I 2L CEVELOPMENT

i. Financial Modelling for Develcpment - in preparation. Scott R.J.P.

2. Models for Tedwnological develgment anl forecastiya:
An insight into the futility of the 'catch-up' concept of
. development. Communication sent ro Interdisciplinary Center for
" Technologicl Analysis and Forecasting. Rodriqgues A.J.

DEMOG RAPHY o B
1. UAN mtegrated' model apﬁ"bach to d\eﬁgeneréuon of Li i fe Tables.
LSl ammtxon paper (19P5) P’cdngues P J.

e B Z
. EPLA .

saglinn 13 (5Y9D N GOING iy

1. Health-Care: Kenya Lung Function Analysis. University of NMairobi
’ :. . in collaboration with KFMRI. '

2. Community Health Surveillance and Control: Irtestinal Paracitoses
(University of Pairobi in collaboration with Vector
e I Plology arﬂ Concro* Rescarc:h Centre (HN\I)

D SR el 20 g .
3. Agnculture- * "Mathematical Model for optimum tea grawing altitude
in Kenya with respect to yield (in coll abaration widh
Tea Research Pourdacion of Kenya).
WORKSHOPS — TRAINING - - m
"E\; :'"{\, 3 ..
'IDIC -;'r?MDWS-IOP o MICPO-CQ{PU!‘ERS IN F’ES[‘ARCII OI'GANI:’ATIONS.
S e B :17-27th Mardn 1986. ©Result of this will be a newark of .

x researd1 orgaru.,atlons in che-Fast, Cencral and Southern
"s:n‘l\fncan regmn ‘which may be able to prodnce software for
.3¢' Zexcharge.> 20’ participancts from 9 Fasl and Central African
. Countries.

UNFP MA'TA PROCESSIMNG SEMINAR FOR MANAGKRS. June, Auqust 19€6.
Comprised an 8 module seminar package together with 3 sessions
of hards on training for software pvickages sudh as Iotus

1-2-3. tMandatory seminar atten'ance for all I'NiT management
staff (120).

218




QONFFRFNCE. PAPERS

1. Computer Science/information Processino for Develcpment
K.A.A.S., 1978 raircti (Scott).

2. The Problems of a Computer Installation in a Developing Country.
Cairo 197¢ (Scott)-

3. Implications of Computer Use in African Socio-Economic Developrent .
K.A.A.S., Nairobi 1979 (Scott).

4. Fducational Training in Informatics in Kemya, Dublin 1981. (Scott)

S. The problems of Establishing and Running an Institute of-Ccmputer
Science .in a Develcping Country. Geneva’ 1084 (Qcott) -

6. Uniform Derivative convergence of d1aana1 Pade approuuuants to
exp(Z) on wxbarﬂed sets. ist E.AR.S. Na1rob1. 1981 Rodngues, A.J.

7. On IMY and Dirac Kernel Appronmants, 2nd Cor}f Cmputa a4
Modelling; Penin-City 1985. Rodrigues,!A.J+ PO ﬂtﬁﬁ-&b :

. RESEARCH-REVIFWS - '@ (S%) s¥Amil iﬁﬁm

Mathematic2l Reviews — Anerican Methematical Society.

ORGAKIZATIONS OO LTING I.C.S. - S

Fast African Institute of Management, UNFSCO/PCSTA, Kenya DOsts-‘ani
Telecommunications, ‘Pamburi Portliand Cement Companyv, Fast and: ’Sout‘hern

20y

Africen Management Institute, Kernye Commercial> Pank:1t@:, ’Na’ti'éﬁél ~7‘,

< 3 sy
Cereals & Produce Poard, Na‘lo'xal Council for Sc1ence ‘Hnd 'I\e‘amlogy -
Kenya Airwavs, UNFF. EERLEY 4 S A .
MN-P(HEI%—PROIILTICN T
. ;,‘Y c [-
INTAKES (F DOSI‘—CRADUATE DIPLDM STUDENTS 3336
LTSI :.J:-'W_j ;

1980/81 mtake (11) part;cmants from (30) epplicantss-i 1% .
Y *r*; k&ﬂ) Sibﬁit "- -
Kernva C—overmen* Co-nmte. Centre a

K.P.T.C.
Industrial Develcpren: Pank

University of Nairobi - Institute of Computer Science - o *'

Gordon Melvin and Partners e
One Private sponscrship a .
One University of Mairobi scholarship ' C =

One DAAD Uganda schclarship
1921/€2/83 intake (i3) participants from (30) applicants

Kemyve Gover—ment Cormuter Centre -

Fenve Posts & Telecommunications Corporation

University of Mairobi - Institute of Computer Science

miversity of Keirohi, - Geography Depariment
tearology Department

rp. Engineering Consultants

(mr Private sponsarspip

(ne University or Nairohi scholarship

Two 211 African Council of Churches ucholarships

LLY

“
\.‘ - %
Wl 1 S S w




V.38

1983/f4 intake (1S) puarricipants from (30) applicants

Kenya Government Computer Centre

University of Nairobi - University Library

Kenya Institute of Administration - Kalete

Kenya Agricultural Rescarch Institute - Muguga

Ministry of Water Develcpment

Ons QAU to (ne Private sponsorship from tganda

Five University of Mairobi scholarships (. f whidh 2 were MAAD)

1984/85 intake (13) participants from (30) applicants

Kenya Government Computer Centre .

Kenyatta Wniversity Coliege - . - - oo 2o oun

Ministry of Agriculture - S T Y BT

Kenya Technical Teachers College *

.. Food Supply & Monitoring Unlt, M1mstry of Finance.: ;x.:!i:i]

R Mombasa Polytechnic - - S AT S
University of Nairobi ccholars}up
i DARD. scholarship - ¢..” s T, ,.a,‘! nﬁﬁ bn.s !‘{ Fi: S v
UNPSCX) scholarshlp from 'I‘anzama e - ;

e}

oAl

University of Nairobi : : "
Malawi Government -
qelf/lvaezrsuy of b'alrobl

Self . ua:
SN -M1n1stry of - Fmance i RESry Prt g
-~ Ministry ot Water Development:~ ~-=2- . f [rza® e i L

Ministry of Transport (Aerodromes)
Kenya Power and Ilqhtlng (‘ompany
Nairobi City Commissior = -
Kenya Technical Teachers (‘ollege

--Kenyatta Uniiversitysiail & o 2 _'-e_rsr‘ s
2; Kem Commercial Pank - v W §
porlies el TR L,qts IEMCE Y. ~v2 54 -ma@o-znmx,x 5 ok
986/87 intake .(24) part1c1pants from (84) appllcants R USRI A S o |

3T T ETLLNL wfu':;«wcr' TemIA ) Z

“DAAD ~ (Non—Kenﬁn) ’ R P 9 3

DAAD Do aes o b Lu T T :
Unesco ) .. T 7 e P .
KNAC s N
Self C o ,'

Ministry of Aqriculture-
Ministry of Water Development
Kenya Technimal Teachers College
Kenya Cargo hardling s
World University Service :
University of Mairobi

Governme 1t Computer Centre
Central Bureau of Statistics
Ministry of Fnerqy/GTZ
Ministry of Co-operative/NORAD
Kenya Polytechnic

World Lutheran Federation

vk’ e




APPLICATION ARFAS O CCMPUTFR PROTFCTS

1980/8%1 intake

Financial Modelling in University Administration

Library Autcmation

Computer Usage Inwoice System

Structured BASIC Preprocessor

Overview of ICL 1900 series Virtual Cperating System
Pudgetting Systems for a Deveigpment Pank

Computerised Reference Library for Ministry of Finance

An Application of GLIM system to the Analysis of intra-urban
Mobility in Nairobi. .

11981/82/83 inteke: ‘- !

Contowr Mapping Program

Mi crocomputer Payroll System - = . -
Database Management Routines in CORCL. -7 - ~-- ’
Financial Modelling in the 0il Industry -7 - % -7 K -~ .
. Allocation of Radio Frequencies in K.Z.T.C. T
. User Guide for PERT:Ragkpge ¥ WAL e T
. i :Statistical Comparison of Memary Control Algorithms = - .o .. = 1
" Importer/Exporter Report System AN TS ey
Datz Structure precompiler for FORTRAN
Managément Information Systems used in Kenva
1983/84 inteke:
Financial Modeiling - Fxems Council
. Financial Modellino - Cexeals & Produce Poe~d .

o e oo oo DARD Admin.4Office Microcomputer. System .. - SRS 1
Information Processing for Research - R s
Computers & Unemployment o y
Computer Forms Processor A

- .+ University Systems Analysis of Library Computerization | .
Financial Systems for Commerciai Company et s ‘T..q

" ;Research activitiesreporting system - yev. . . awll. .- S
Nl oassieal $EEnR ehorting B, i s 18 St ooy 35 oTT i
" 1984/85 intake 7 e
Sales Analysis of ities ‘T Y"
K.U.C. Payroll System Documentation
Develcpment of Teaching Materials for PASIC i
Computerisation of Members for Customs & Excise Workers (CUFW) . .
Cooperative Savings and Credit Society CLe i 7
Computerisation of Telephone Mumber Allocation : gty i
Computerisation of Kenya Agricuitwral Pocumentation Centre S
Microcomputers as Teaching PAids - . -7
Computerisation of Appropriation Accounts and other public account
documents '

Computerisation of Maize Yield Forecast Survey

Directory of Computers in Kenya

Computerisation of Trangggt Records at University of Neirobi

Computer Education in- S 1s in Kenya

Compterisarion of the Votebook of the Ministry of Finance ard
» Planniig '




1985/86 intake:

Financial Maldel - K.P.1..C
tlealth Statistics - MRFF
Universicy Students Health Cencre Systom
Kenya Cormercial Pank - Flnancial Mudels
Spare Parts Tender System ~ lmniversicty of Nairobi
Microcomputer System for the University Pookshop
Microcomputer Control Inter face for a NDesk Top Motor
Hame Computer Bducation Padkage
Evaluation of alternative Charging Algoritims for the Insntute of
Computer Science
College Budget & Accounting System on MlCIOCCmther
Unive: sity Budget System on Micrcoomputer
" Frrors amd Precision of Floating Point Representanon of Numbers in
‘ Computer System.
. Information Tecnology in Kenya - a r\atabase
Inter facing Microcomputers PP s
Feasmxhty Study of Computerisation of Uruversxty of Nau‘obx

- PR Al '::jl'i . LTy ;:?:2
. v amiriyolis: ,mwax‘nv.h. : 2e :
mrmo m SCACLARSHIPS - .. _ . h
- ” - -

-1984/85 (2) Fthiopia, 'l‘anzanla
1985/86 _ (2) <Somalia, Tanzania "
1986/87 (1) Zambia . ' ;

_mmmmmrorws o L

) c o 19ro/er .1 Ugandan, e )
N 7Tv1981/82 ¢ 2 Ugandan .. s :
1982/83 - 1 Colombian, 1 Fthicpian i

19€6/87 1 Potswana

'I'he ;arnc:pants were dtawn from t.ne followmg .oountnes-' e

h gv ::. BRI % '
. ; 4,  - R '.} ) . . . : Y

ERR

:__Country - . Number : 7
! Potswana LI
! Ethiopia . 1 : H
!  Kenya . 6* . : l
! Malawi ¢33 {
: Swazilamd : H : |
‘' Tanzania : 3 :

! Uganla : v

! 7aire 7 . 1 .

! Zambia ! 3 P

. Total : 20 :




O M NN N D)

81t

NNMF

198(/97 msmnmw\'rr DIPLOMA Apmxomrs

NATIONALITY

CLASQ YEAR COMP. EXPERIENCE

CURFENT
EMPLOYFR

Mascke, DWN.

Pongole, F.M.
Ssegawa-Kaggwa, J.
Kariuki, F.M.
tairegi, G.F.

witi, C.A.
Kirui, J. K.

Karanja, J.G.

Imbuye, J.A.

Ngure, D. Kabugi

Maina, K.
Awach, J.O.

Njuguna, J.N.

Miyago, T.C.

Kirigwi, J.M.

Koech, I.K.
Cmurwa, T.M.
Anjili, B.A.
Noure, K.K.
Pett, K.A.K.
Kiarie, J.K.

Kariuki, G.M.

Mjihia, P.M.
Mwaura, V.
Okello, K.

Azoru-ra, C.A.
Mbengei, J.S.

Magare, J.G.
Muthee, P.W.

wolderariam, S.K.
ghalkhnag, A.H.....

Adalla, G.A.

wn/umsco

Govt ./UoN

Fi-.hi q:ian

'“u(‘.‘xr‘rm ;'

NQRAD( to conf.)M.Sc.

DEGRFE
B.Sc. Tna(u) 1980
B.Sc. Pass .. 19082
B.& 2nd(U) 1982
R.Sc./M.Sc. 1975
E.tc.(Poor app C. 1977
P.Sc. 2rd(L) 1985
n.sc. 2rd (V) 1984
_ 19078
p.Com. Pass - 18l
p.S.(Met) 2ad(L) 1977
B'SC- an(U) ' _1995
R.F4. 2rd(L) - 1983
B.FA. 2rd(L) 1983
R.Sc. 2rd (L) 1985
M.S8c., 2rd (V) 1982
R.5c. 2rd (L) 19e1
B.Sc, PASS 1983
. B, 2nrJ(L)‘,‘ 1983
B 2nd(L) 1983
“ B.Com. 2rd{8) 1984
B 2rd(L) . 197€
1,~~(:E Sc. . 2nd(B)-, . 1984
Buge. Pesg¥. 1965
.,-s,c.'i,:.Sc. Y 2nd{l) 7 1961
YRS . 2ndfL)’, 197€
F.Com. A 2 ) 1984
‘Nl; Com. - xqsult1986 '
A.,p Fd. .. & 2ndfy) - 1963
PR, ; 2ndw) 1971
B - 132 U , U) i 1983
fR.A. 28" ~="1984
L
P s /Wﬂ B

&

e -ty

Yes
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1. SUMMARY

1.1. INFORMATICS TECHNOLOGY AND EDUCATION

Introduction

The process of development is defined as the effective integration

of economic and social changes into the sociocultural patterns of
society. The effectiveness of integration depends on numerous factors
that have come into focus: .. . -

e Economic growth measured by improvements in the life of the entire
population; .

® Scientific advances in research;

e Technological strength based on9indigenous productivity rather
than on the continuous importation-of foreign .goods and processes;

e Physical, institutional and communication infrastructures based
on a assessment of national requirements;

e Policies that anticipate future conditions and need in natural,
numan and physical resources;

~® A view of development as a learning process that allows the-
simultaneous creation of new knowledge, d;ssemination mechanisms
and applications; : .

® Strategies designed to build national capacity for international
cooperation rather than for depending on other countries.

In each country, the relatlonship of informatics technology and
development is defined either by. inrormation\policies or" by the lack
of them. The establishment of productive “1inks’ bétween informatics
technology and development plans is based'on,political intellectual
perceptions. This is the conceptual domain of policy making. How
these links are forged and maintained, is a question of strategies.
This is the organizational domain. The concepts and strategies of
infromation development can be brought together only by ongoing commu-
nication between scientists, information prectitioners and policy
makers.

Information as commodity

Information may be perceived in many ways, but currently the two
main interpretations of its role in economic growth and technology
development are information as a commodity and information as a cul-
turally determined process. |
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Policy makers and managers came to recognize the content Of in-

formation as the "core of technology", whether the ccncerned con-
tent is scientific, technological, marked related or social intelli-

gence.

The rise and convergence of computation and telecommunication in-

dustries vastly increased the commercial value of this core.

The imbalance in technology and knowledge production between the
developiné and the industrialized areas of the world led to an in-
tensifying political struggle concerning the flows of electronic

data and information across national borders as well. as the barriers
erected by protectionist measures. These events signalled to many
governments :in developing countries the need for investment in human
resources, rééearch“and development, efforts towards the establishment

of indigenous computer and telecommunication industries.

Information as process

The assumption underlying the second major aspect of information
planing is that information becomes useful when it is accessible in

the form, quantity and communication mode most appropriate to the

-

user.

One can see that information as a commodity is a key element in
development. However, information must be organised for use and
transmitted by an informing process that depends on, among other
factors, communication and trust.

Research on informatics

-

One of the capabilities that is said to contribute to the d=evelopment
process significantly is indigenous research. If informatics techno-

logy is expected to accelerate progress, applied research on its cha-
racteristics, its relationship to educational and communication tech-

nology and its potential social impact, is an essential activity.

In research on new informatics technology, the need for taking the
social and cultural environment of users into account is further

heighteneq tothe dominant role nf the informing process.

We are thus led to the conclusion that investigations of informatics
related que;tions in a developing codntry should be conducted by indi-
genous researchers. National information policies must take this n.o-
cessity into consideration and support resource allocations for the

development of domestic research capability,




Informatics tecnnologies imported from industrial countries
constitute one cf the most controversial tools of development.
Problems associatec with both the "quick fix" approach which
overestimates the benefits of technology, and the practice of
"dumping"” whichh pushes near obsolete technology on developing
countries, have been repeatedly described and illustrated by
examples. Three interrelated processes make the technology trans-
fer dilemma in informatics especially complicated. Few governments
and international donor agencies would find the investment in rese-
arch justifiad without a peréaasive ia:ntification of the problem
"and of the benefits expected from the study. The three processes -
one needs to distinguish, together with their relationships, are:

e Hardware transfer /dlSCS, tapes, mlcrocomputers, llbrary
shelving etc./, ’ ’

e Information'transfer /documentaticn, computer software,

standards, policy statements, etc.

e Konwledge transfer /an understanding of the original purpose

of tke technology, the ability to plan and manage applications,
technical skills, training programs, demonstrations-‘etc./. -

The shortage of high-quality researchers might threaten all efforts
to get a project underway. However, the point is that without re-
cognising that research on the impact of informatlcs technology is B
a national resource, and without dealing with research-related ‘pro-
blems, informatics technology may not become” integrated with the
country’s overall development goals.

Education for informatics

Creativity is the most precious resource for development without
which a society can become neither productive nor self-reliant.
Leadership and policies are needed to recognise and nurture crea-
tive talent and to apply it to national needs in order to achieve
that elusive phenomenon catled progress. It is equally important
to remember that creactivity is at work at the grass-root level

as much as, and may be more than, in the educated classes.

One must ask: what is the balance between risk-taking by respcn-
siveness to new ideas and reasonable continuity essential for the

stability of society? Probably the only answer, upon which huméni-




stic and tecHnocratic thinkers can agree, is educaticn and training.
Konwledge may be defined as the fusion of new information, intuition

and experience in the human mind.

Learning and informatics are inseparable human activites. But it has
been stated that "in no other area is the dependency of the Third
World .as great as in that of information;‘and in no other field is
the concept of self-reliance so neglected“. It is well known also
that non-industrialized countries suffer from shortages in cognitive,
analytic and technical skills. Not surprisingly, education together

. with indigenous research, has risen to join economic/technological
growth as national policy for most nations. Moreover, it -is nece-
ssary "to relate the whole system of education at all levels to the
concrete problems of the country”. '

With the assistance of intergovernment agencies and non-governmental
' organisations /NGOs/, curriculum revision and the development of new

programs are underway in many countries.

Acfivities irn this regard include the assessment of manpower require-
ments, the design of new programs; the training of information workers
at different levels Eﬁrough workshops; the formulation of new stan-
dards for qualification and testing} coordination for resource sharing;.
and the organisation of regional conferences. Professional level pre-
paration is being planned for several roles in the information work-

force simultaneously with para professional training:

- Researchers in information science,
informatics and telematics

- Planners and managers
~ Systems analysts
- Data processors
- Intermediaries for information retieval,
analysis and reference
- Intermediaries for repackaging information for popular diffusion
- Educators and trainers
- Educational administrators
- Paraprofessionals
-~ Specialised technicians.
Continuing education is of utmost importance to enable current
information’ personnel to deal competently with increasing managerial

and techrnological responsibilities.
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Information policies

Recognising that the scope and objectives of national information
policies vary from country to country and are a matter of internal
development needs, these points represent more reflections on a large
number of international statements and documents rather than sucg-
gesticas.

Generally, information policies aim to

- coordinate or integrate information and data transfer, informatics
and telecommunication /telematics/ policies;

- quide national informatics and telematics plans which are based
on current and anticipated economic and social objectives as well
as on cultural heritage;

- pravide resources for research on information related needs and
problems and for education and training at -all levels; :

- develop a framework for the economic yaluation of information and
information work and for the transfer and indigenous production of
informatics technologies;

- create mechanisms for the assessment of different informatics
technologies in the context of the country’s requirements; develop
priorities for technology selection use and popularisation;

- establish a framework, based on economic;.cnltural and legal con-

siderations, for participation in international: informatics rela-
tionships.

1.2. EDUCATION AND TRAINING OF DP STAFF

Any country or region in a comparatively early stage of computing
development is in something of a vicious circle S0 far as human
resources are concerned. There is insufficient experience or skill
to expand usage effectively and-efficiently, and there is insuffi-
cient practical application or theoretical training to grow the '
needed experfise.

If matters are left to their own devising, the process of evolution
will eventually create an appropriate education and training infra-
structure. Industry itself will respond to the market demands and
commercial training facilities will become established. The public
education sector will, under the influence of industry and govern-
mental pressures, gradually change its priorities and hence increase
its investment in computing. Users themselves will place greater
emphasis uéon the need for training their own staff. As the industry
grows, carcer prospects for individuals will become more stable and
users will be able to anticipate more employment loyalty.
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But all this is going to take too much time. We coulé well antici-

pate ten or more years of frustration and delay until an infrastruc-
ture could become established. Is there a short cut? How can we work
towards the development of human resources in a more sensible time
scale? Obviously there are no easy solutions, but there are some

fundamental issues which need to be understood before action can be
taken: ’

1. The problem is too widespread for it to be treated at local level.
It is a matter for action at a national /or regional/ level, and
-that means commitment on the part of government. Appropriate
direction and resources must be forthcoming within a policy that
‘recognises that "computers are essential for they future prospe-
rity”

2. The prdblem must be tackled across the whole spectrum of education

and training. It is not enough just to provide high level academlc
education, for example.

3. The problem must be . -'ved by the indigenocus population. Outside
advice and help will undoutedly be of great assistance, but it

must not be allowed to dominate or dictate solutions in a foreign
environment. -

All these lead to the inescapable conclusion. In order to move fcrward
at a reasonable pace, there must be some kind of national strateqy for
education and training in computing. This strategy should address
itself to the followin:@ areas:

- A level cf general education which will fit the popu.ation to
participate in a system based culture. Soomner or later, directly
or indirectly, all citizens will be in contact with the spreading
implementation of computer technology and will be intimately invol-
-ved and affected by its application.

- A level of higher education which will maturc the nation’s computer
scientists, computer professidnals and teachers, and which will
provide a level of execellence to which the computer orofessionals
may aspire.

- A level of management education and training which will create
business, commercial and governme:it environment where computer
methods can be introduced effectively.

- A level of technical education and training which will create and
mature the systems analysts, programmers, operators and engineers

who are necessary to develop, maintain and suoport the growth’'of
applications.

The strategy may well include provision for rationalisation of
university level education; for setting up a dedicated polytechnic

level institution or enhancing exsisting facilities for establishing
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technical college level training for provision of computer training
in professional and business courses for developing school computing;
for arranging a National Information Technology Training Institute,

and so on.

To formulate such a strategy, there first needs to be a thorough
study of existing education and training facilities and an examina-
tion of future needs. Only when this gap is properly defined can de-
cisions be taken regarding development of the education and training

infrastructure and the resources needed.

1.3. REMARKS:

-

Basing on information acquired in discussions with the representa-
tives of the managerial staff of Ministries, Scientific Institutions,
and Production Works it can be stated that:

a/ the development of microelectronics and its application in all

countries of the South-Eastern African subregion are in the
preliminary stage;

b/ the development of informatics is based on imported equipment
and software. . :

1.4. RECOMMENDATIONS

In order to have the informatics equipment fully and appropriately
used it is indispensable for the governments to elaborate the plans

of action and supervise its carrying out. The plans of action in this :

scope should be the part of development plans of separaté countries.

The basic condition of carrying out these endeavours should be the
programme of staff training in the field of microelectronics and
informatics.

1.4.1. The separate countiers have submitted the propoéals of

cooperation with UNIDO.

These informations are included in parts of Report which

regard to:

1. Zanzania - page I - 15

IT. Mauritius - page II - 9
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I11. Zimbabwe - page III - 42; Appendix 2.II1X
- page III - 43; Appendix 2.1IV
- page III - 59; Appendix 2.V

IV. Zambia - page IV - 9; Appendix 4.1I
- page IV - 11; Appendix 4.IIX
~ page IV - 13; Appendix 4.1V
- page IV - 14; Appendix 4.V
- page IV - 33; Appepdix 4.XI

V. Kenya - page V - 30; Appendix 5.I
- page V - 31; .
- page V - 32; Appendix 5.II
- page V - 35; ,
up to V. - 44; Appendix 5.III

1.4.2 The commencing of discussions with institutions interested
in this cooperation should enable the elaboration of a programme,
concrete and possible to be carried out, of assistance of UNIDO
to the above mentioned countries.
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