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REPORT 

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 

refers to: 

I. Tanzania 

·II. Mauritius 

III. Zimbabwe 

IV. Zambia 

v. Kenya 

In the Summary of the Report, there were given: 

1. Remarks on: 

1.1 Informatics Tecnnolc;:' and =:ducation 

1.2 Educ.~tion and Training of !)p Staff 

and 

1.3 Rerearks on state of the art of Microelectronics 

and I~formatics Technology for the above mentioned 

. ·countries in East-South Africa 

1.4 RecommP.ndations 
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REPORT 

on "State of the art and Review on inEor~a~ics/~ic~oelectronics 
in the Tanzania and iden.tification the needs wit:1 re~ard 
to software training" 

1. INTRODUCTION 

The use of Modern Electronic Computers in Tanzania dates back 
to the late 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 1991 
Magnetic Tape based system. Prior to this, there were 
electromechanical installations of the Hollerith era in 
several sites includin9 the Government inst1llation at the 
Ministry of Finance and one. ·a~. t~e then East African Railways 
and Harbours~ Regional ·Headquarters in Dar•es•Salaam, 
Tanzania. · · ·-

The th.en Eas·t ·African'. Ra(l'way~·! Cot~ration acquired its. first 
computer in 1968 and ··another,. o·ne in 1969. The two computers 
(ICL 1994E and ICL 1995) were' installed at the Corporation's 
Headquarters ln Nairobi, Kenya ·and linked to them were 
on•lin2 Remote Job Entry Terminals in Dar•es45alaam, 
Tanzania, Kampala, Uganda, ~nd one at the Kenya Regional 
Office in Nairobi. The whole Railways Operations Network of 
the three former East African Community partner states was 
controlled through this network. 

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

Ever s!.nce 19$8, Intormatics Technology based on the use of 
modern computers has been expanding gradually though at a 
rather reduced pace due to various technical and financial 
constraints. 

1.1. IMPACT OF COMPUTERS IN TANZANIA 

As would be expected 
experience ~rought 
all levels on the 
technology to our 
reasons including: 

with any new technology, the. initial 
about mixed feelings among the people at 

relevance and suitability of this 
soc~e~y. This- was a result of various 

(i) The high cost of hardware, software and the requisite 
technlc~l manpower to run an installation. 

(ii) The tear of human redundancy in the wake of increasing 
automation of the hitherto manual processes. 
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(iii) The relatively low technical calibre ot the .?YStems 
and programmin~ statt who lacked the necessary 
experience and knowhow to develop col'lprehensive, 
etficient a~d 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 processin·J payrolls, 
·skeleton 3Ccounts and a ~ouple ot other more routine batch 
processing jobs. 

A seneral policy on the acquisition or computers and related 
equipment was theretore tormulated in 1974 to control the 
importation ot computers in Tanzania. Since then, .1ny 
aspirant .or a computer conri9ur~tion or related equipment. 
must a?ply to the "Ministry "of Finance who may reject or 
approve such acquisition dependl.n9_ ._o.ri .the . recommendation · of ·-~--~ 
the Govern.ment ·Ad-4hoc ·compocer7 c·ominit"t:ee. · ·- · · 

With. time, ho .... ev.e;r.~t~he t_echno_l~9y,~xp~r~se has wide~ed, the 
cost of the equfpment;;. ha'k:. le.sse.ned',_ t!ie . application· ·syscems . 

• · 1 r · · .· ~ ~ · are already tacilitatin~ ~eanin9tul d~eis1dns at. the relevant . 
management !eve.ls, a·nd ·gene.rally the impact of the computer 
is now being felt p~sitively. Thus from 1978 t~ere has been 
a proliteration ot all categories ot computers pu~ to use in 
such diversified a~pltcat~ons ranging from the more complex 
procedures like 9n~line airline passenger reseryations and 
weather tor~casting. · · 

Analysts have broadly identified four stages ot computer 
activity development: 

( i ) lnception Stage: very little 
under~t~nding ot computer technologv 

knowledge and 

{ii) ~Baste Stage: 'Reasonable understanding in the use and 
application of co~puter at the operational level o[ 
management.. 

(iii) Operational Stage: Wide understanuing and application 
of computer technology in most administrative 
activities at top management level. 

(iv) · Advanced Stacje: 'Extensive~ Managerial dependence .:>n 
computers for decision making as well as strategic 
planning. 

Tanzania is ln stage three • operational stage • ~t the 
cpmputer activity development. 

1.2. COMPUrER AND SUP?LIERS 

The traditional suppliers of Computer Hardware a~d Software 
were International Computers Limited (!CL), lnt~rnational 
Business Marhines (lBM) .rnd National Cash Register (NCR) ot 
whom, upt.o 1980, !CL controlled 100\ of the Maintrame 

. . ...... 

.. ~)liili':~~ . 
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Cc~pute: Ma:kec while lSM a~d NCR ~ontrolled almost 100% of 
t~e m~~! cora?~~er market, with NCR takinq the larger sbare. 
s_1n-.::e :.~~l. hc·.;ever, the sce:'le has cha•·<;~d drasti~ally with 
tne arr!~al onto the market of new suppliers and equip~ent. 

Goi_n~ b~ -:- som~what outdated re?ort by a research student 
a~ t"1e ~nivei::si.ty of Dar-es-Salaa..'ll, a fair guess would put 
t~e numoer or computers in the country at around 4~~ units 
wnose distribution i~ approximately: 

( i) 
(ii) 
(iii} 
( i 'I) 

Mi·::ro computers 
Mtni cor.i.puters 
Mainrra~e Computers 
Other {Terminals etc} 

154.6\ 
22.7\ 
U.0\ 

-2. 7\ 

Most of these compu~ers, especially the minis•and mi~ros have 
beea acquired in the ?eriod after 19~8. The tjble-:6elow 
shows the share ?er period as a ?ercentage ~f the a?proiimate 
c~mulative cooputer acquisitions in Tanzania since -1968: ~ 

Period 

1933 :::odate 

~ooroximate \ Share of Cumulative Total 

i:s 
22s 
67! 

lt ls evi~ent here t~at the proliteration of co~puters in the 
country is going at a tre~endous pa~e. 

~he table below shows a??rox!ma~e SU??lter's marke~ share 
based on t~e report referred to earlier: 

Supplier 

CCTL 

lCL 

NCR 

IBM 
agents 

Others 

?ro:!ui::: 7Y~'! -
Olivet ti 
Computers 
Apple Coraputers 
Agents 

Agents for 
Wang Computers 
and Osborne 
Micros 

lCL Computers 

NCR Computers 

lBM Computers 

-~ 

l~ai~:ra~e \Overal: 

55.6 .. 36.8 

21.8 14.l 27.3 20.s 

31.S 63.6 14.l 

7.0 31.S 13.2 

7.7 7.0 6.8 

7.9 15. 9 . 9.1 8.6 



* 

* 

* 

* 
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Note 

a dash <-> means.neqliqible hen~e contribution 
included in others. 

BML = Business Ma'::hir.es 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 9ov~rnment, large government parastatal or9anisations 
like Tanz~nia Rail ways Corporation,,,...; .. _Tanzania .. ,,. Har~ours 

--Authority. Tanzania· Electric Supply. Compa~yi~ Bank~ of-Tan-~ i ~- · 
zania, ..,Tanzania Tea Aut~ority an~ the oi;ga~:f.sation1 Crop._ :> :._ ·. 
Monitoring etc., and-large companies. ini thei private. 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 late, however, a growing number of small organisations and 
even individ~als are gradually finding ready applications for 
computers,.thanks to the latest. 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 is all evident in the 
acquisition of the less co::>tly micco and mini compurt?~ 
which, between themselves, command more than 85% of the t.o~~
market share. 

The uses to which these computers are put vary from user to 
user. For the small time user with a micro and ~ini,, the use 
of .cea1y made software packages is predominant, covering a 
wide range of applications including word processin9,i~·spread 
sheets, financial modelling and accoonting, stock·control, 
games, and such other areas increasingly becoming the domain. 
of the personal ~omputers. 

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

·'<··· 
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(i) -The Fujitsu Fedex 100, lnstalleJ by t~e Ta:lzania Posts 
and Telecommunications. It is an autonati= telex 
message switching system for. the control and rou~l.-.g 
of all message traffic to, from and via the Tanzania 
Telec~mmunicatio:lS System. • 

(ii) The on~line traffic control and passe~gcr reservations 
system operated by Air Tanzania via a hookAU? to the 
International ne~.work based in the USA. 

(iii) The weather fore=astirq sysce::. i.-, c:Oe de?d:r.ment o:
meteorology. 

(iv) The on,line wa~on concrol syste~ de~elcpej by 7anzania 
Railways Cor?oration as phase one ot the la~1er a~~ 
~ore complex ~ailways Trat~ic Control Sysr.~n. The 
wagon control. syscem is due Eor i~?le~entati~n in the 
se9ond halt of 1985. 

Even witl'io.ut a mentfon of sud: sc?hiscica::.e:: sysce~s, .chere 
are other impressive appl icacions sue'."! as .mainte:iance ot .~ ; .. 
patient records at a hospital, census statistics, bud~~t 
concr~l etc. whic~ are increasingly assiscin~ a ~anaqer or 
adminiscracor in the decision ma~ing pro~2ss. 

It is currently not easy to put ac·:urate statisti~s on the 
impact of computer..s a•.d the asso·:iate:::i ce-::hi!ology on the 
-society as a whole, but the recent ~evelc?tt.ents point to an 
increasing level of a~are~ess and understai!ding oE cc~puter 
technology and its correspon1inq applications. 

1.4. TECHNICAL MANPOWER 

The co~?ute~ manpower ?OSition in Tanzania is no= i~pressive. 
There are slightly more than lC~ traine1 and practisin3 
Tanzanian Systems i\nalysts and erogra;:i::ief_~---~~:_ .. the councry 
today. While it is gratifying to note that Tanzania at le
ast has~ a base from which to e~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 various courses at 
universities and other higher institutions of learnin~. But 
normally these are pursul~g other professions an~ in any case 
they are not trained for professional ~ractice i~ the 
co~puter field. Most of them, therefore, are only helpin~ 
the profession in their role as users. 

;::. 
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For various reasons, including economic ones, the pd-:e at 
which the public sector was sponsoring protessi~nal tra1ning 
in the sixties and early seventies has now sla~kened. The 
rate at which the hardware is proliterating tar outpaces the 
training rate of new recruits into the protession and chis is 
not a healthy situation. 

1.5. TRAINING 

' Tanzania does not have a professioPal training institution 
in Informatics Technology. It is the same situation 
in many other African countries. The only professional 
training centre in East Africd worth the name is the lCL 
Training Centre in Nairobi, Kenya which offers part~ti~e and 
full time courses in all areas of intormation processing. 

The · courses, · however; are · more · · inclined · towards 
manufact"rers' equipment. Other courses can on!; be attended 
abroad. With the ever increasing toreign exchange 
constraints these do not·seem·to be quick solutions to·:~the 
current trainintj njeds. ' ·- ~ 

... 
Other institutions in the country offering computer courses·· 
are: 

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

(ii) Eastern and Southern Africa Management lnstitute 
located Jn Arusha, Tanzania - .offering short courses 
and tailor made courses in all areas ot the computer 
profession. 

1.6. PROBLEMS AND NEEDS FOR INFORMATICS DEVELOPMENT 

Despite the achievements realised so far, there 
problems· still hindering- the development of 
technology in the country:·· 

are various 
lnformatics 

( i) Manpower:
very low. 
to expand 
increasing 

As mentioned earlier the manpower level· is 
There is now a necessity, not just a n~&d, 
the manpower base in line with the 

acquisition of hardware. 

(ii) Training: - Training facilities are sti!l very 
inadequate in Tanzania and there is no way they 
ca~ expect to make full utilisation of Informatics 
Technology even with the little equipment available, 
while the available training facilities remain short 
of meeting the growing demand. 

- i 

.·,~''% : . ~ ... 
. : ~ ' 

· ~r~~w 
. : .:;:~ 
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{111) Manageme~t Awareness:- Ge>.eral user awareness o: 
lnforoatics Technology eve~ at the management le~el !s 
still very lo-. The ~anager er Ad~inist~ator ~eeds to 
kno- w~at is ex?ected from a cora?ute:. This is 
currently l~~\i~g ln most lnstit~tlons today. 

(1u) Cooputer Vendoc:- With the diversi:ication o: corapu~er 
products and applications, an increasing nu~ber of 
vendors 3re now entering the market. Many users can 
afford computers today.-

But some of these vendors do not possess the necessary 
know4how and provide 
equipment they sell~ 
victims to such vendors 
in their premises. 

adequate support for the 
Hd~Y custoffiers have fallen 

and equipment lie as !urniture 

It should now address this ast authorities: duty?. to.~ 6 :-; _. 

protect institutions and society from such ~endo~s -. 
who are out for quick returns rath~r .. thal)o the ·noble,-: 
course of ·promoting the technology for the develop-
ment of soci.eties. .-.:. . .::./" . ~.:;;) 21 c •• , 

·; ., .- _- . .:·--

(v} Government involvement and Policy on Informatics 
Technolgy:- Hitherto many governme- ts have played a 
rather passive role in the development of Informatics 
Technology. In fact the promotion role has been 
whol:y in the hands of computer manu~acturers and 
vendors. But it is now a fact that th-e technology i"s 
here to stay and a growing nU!tWer of national popula
tions will continue to be affected either directly or 
indirectly by thi~ technology. 

(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 
microelectroni~s qenerally and microcomputers in part-i-'?.£!.::"'.' .. 
cul~r. The government has howrver, set up a National 
Steering Committee 'on the Appli'cation' of Computers in,, . 
the-country with the view of drawing up a clear policy 
on Informatics and Computer Utilization. 
In the pipeline is also the formation of "The Computer
Association of Tanzania". 

{vii) Industrial 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. ~td. There are 
also scanty uses of off ice electronically controlled 
systems as well as security systems ano consumer elec
tronics. 
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··--------· - ·-· -------· - . ·- ----
It is the potential of the new systems of 1production 
and servic'es to -replace;· or upgrade 't.lie ~proouctivity · .. '.~ 
of old ones that will eventually generate the greatest 
changes in society. However, technology alone will not 
account for the appearance of the future ~ociety. 
Social, economic, and political parameters are a~ least 
as important determinants as technology itself. 

It is high_ time therefore, for governments to take a 
deeper look into this technology with_· a view to harnes
sing it for effective utilisation. -

CONCLUSION 
--------· ------··:-~ 

,, .·. {.: 

... c.. .. - ~.t• .. -. • .• . ~ 
- ·- -· .. J 

As mentioned earlier, Informatics Technolo.g.y.:;-ls~ no"';: her.e to 
stay like the radio is now pact of our domestic lives. W~ 
have made-· so·me~ p·ro~ressi~i·n:.. I-ts •applio:atioll'i- tct1isom.8Jmf2 our day 
to day -.needs·..,' .our~ oblig~ti·o"n. :is !to:: putiJ.;,;~bi's:.ar.tec:hno:log:y to 
the ser.vice of· our-:. people. for·. development•l--.;uo .e-:t4 .,o:t.,; · 

-· -~ · · !~ '":·.': ~:~- .. ~<~~~·-:-~-:):~.·-:-. ;:.:L:; -:.1~i~~=1~.,~·r ~O s-a.~~"='' 
Th ls :ls only possible . 1 f we tackle ;:thet4_exis_tt_ng :-P~oblems 
before they get out of control. 

-.~.. . .. ~ 

;., -r . : : .. · ~ . •. • • ,. ' .. ~-.; 

The University of D'Salaam: offer computer Courses at under
gradnate level and Master of Computer .Science degree at. 
postgraduate level. 

DEPARTMENT OF ELECTRICAL ENGINEERIN~ 
UNDERGRADUATE COURSE PROGRAMME 

, .. ".! :::;d LlfS.Q 

General· . · ,~·::,: · . , ,. !l : ;- ;:;,i:-e: ... • ~ .. .-... ! c:o-.. -'.J ~~') .. .:-~lw 

• "J.~ j~~-~ ,~'!'"":-,· .:.,:· ~ .. :i ... ·~:-;.·:-... ~··:~:·.:_·: ·.·:' • .,.~1IJ'O 
Tanzanian, -_industries_, requ_i,re'. .eng.:t-n~~-rs:.·Wi:_th, -~ .broa~;;aase..,edu
cation in electrical-·engineering, .and also a· good practical 
experience necessary to· supplemen.t~ :_the· theoretical .. know l~dge 
acquired .. :To ac;:hieve this,. the different' fields of electrical 
engineering are weighted almost; equa~.ly and the pr~ctical 
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 cours~ are electrical 
networks, engineering electromagnetics, electrical measure
ments, power transmission and distribution, pcNer plants, 
electrical machinery, electronics, power electronics, telecom
munications, control engineering,eiectrical materials techno
lbgy, process managemant,safety and maintenance. There is no 
specialization in either heavy or light current engineering. 

·.· ... 

.·, :-
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hcul~y ot ~l.ng (--· 

u..rv••••la c.,.rsa Prar•- .•. lalYa• 2:M ., ... ~., ... ~., ... 
Tera T- T- y.,.. 

ii 2 J 4• I 2 J ... 1 2 J ... 1 2 l .. 
OS 1001'200 0-!oornent Studes IJ J 3E 3 J lE 
EM 100/'200 EllCllnelrina ~•UMmatks IJ l 3E J J lE 
EG 100 Wert~ Trlinina 110 10 10 
EG 101 """lnHl'ina Orawina .. .. 4 
EG 102 ~lals of EnainffriNI l - -
E6 103 lntrodlK:Uon to Coima.tan nl PniGrtmmina J l l 
E6 106 r .... 1""'1na l"ltcllanlcs .. .. .. 
E£ 1511152 Flllldemlntals of Elec:trlcal - · - l 3 
CP IOI 8aslc Olemlstrv I I IE 
EE 221 Electrtcal Powtr/T.-.nsmlssion IN - Val~r: ...... 5 5 5E 
EE 232 Elednlnics I 2 2 2E 
EE 241 . EllCtrial Mennmenls 5 5 5E 
EE 252 Electrlal Nalworu 4 4 E 
EE 254 f,,..._....., Electr..,,,_.tics 4 4 E 
l"E 107 l1edllnics .r . 4 4 E 
EE Jll Electrical 11acftinej ..s Drives I 5 5 5E 
EE 321 Electrtal Powtr Svstems l l 3E" 
EE 322 Eledrtcal Pow1r Plsils - 2 2E 
EE llt T elecammunlcllialls I 3 l 3E 
EE ll2 Electronics 11 .. .. E 
EE 341 Canll"ol r....i,....;na I 4 .. E -
EE lSI Power E11ctronlcs 3· l 3E ... -~ 

: EE 34413701"70 cw1-1s l l 3E - J.l 3l 
EE 3991"99 Pro'-ls l l 3l 5 5 2<E 
EE 411 El1ctrlc1l M«lllnes end OMrs I I . 5 E -
EE 431 T elec01N111<11lc1lions 11 s 5£ -
EE 441 Control ERGineer!na 11 I 2 2 -
ME 417 Electricsl Mater•als Tecf\nOIOQY I ... CE -
ME 443 Procns n.n.aemenl .. CE -

;:ie 451 Safetv end Maintenance 2 2E -
I Toul Nurber of Hours per Weck· JI JI JI JO JO JO 28 JO JO JO 29 29 

-
E - Universit1 Exam.i.nati<ln3 • ?rac~ical Training 

/84 hours/ 

EE 334 introduction to Microcomputer .;, .. - .•(! .• .'! ~ . ' : ! . -

... · ... ,. -- ~ ., . 

Fundamental concepts: Number systems, ·binary arithmetic •. Boo- ·-r_. 

lean algebra and computer logic. The Memory of the computer. 

Interpreting the contents of memory words. The microcomputer 

proc~ssing unit /CPU/: Instruction execution, microprogramm~ 

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 langu

age, memory addressing, the steck. Instruction set of a spe

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

using the instruction set. 
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The University of.D'salaam together with other institutions 
. . ""-

of high learning .. '. 

The University of Dar es Salaam, together with other insti

tutions of higher learning form another large group of compu

ter users ln the country. Computer installations in these 

areas, serve a variety of .functions including teac~ing, re-
• - • - • - ·--· .• • • - -~ - ~ • - ... # -

search and adminiscration. The use·of computer··has· not only 
·- - - - - .. - - - . 

. helped on solving problem of--processing large·ainoun~s- o'._f data 

and timely ot:cput in~~-rin~ti~n, ~b,;t it~-has al-~o-'i~~:t=~iis~ th~ -·-~ 
_~~er ~f ~users, the~~~y ~~-~~~i~g-=he~~~~~hnol~~~~b~_- .. s~~~~s_.::/.~ · 

1 d : .-.~ . ...~. ·!>.~ '= . - -~ .. : .. -suful y -transferre .----- -·· ------------ • '• --........:···-·- .·; ~-
. .> . • I ~~c-K-..i;,~~ • '•' ••O 

~-----..---"::-- --·----·~---- JIS I 1-r I. 2 ~-:--~------

~~=-~~~; L~t- ::-=~:--~~-:~,~·= -- , --- ~- __:_-i. '";; 
r3.-: ~!ER· ANO··sO~?fER~~_R~_C:A~~~,:-;~:G::~=~:NT:_:"'.:I:N:S;TI~;,ij~~· ~-~AMP.::r:::[:_ =; ~--:' 1 

t::-:{: ELEC'!~ONIC DATA-PROCESSING· DIV:I~~9~ :: . -... r·:~:~'!'!..'~-:~:;;~~--'~:~:~J_:r~ Ji 
------------=--. 

The Eastern and Southern African Management Institute (ESAMI) was foraerly 
- .. - ·A!·~ •. ..-- - .. 

·• established on 2~ Febru~17 1980. ~e-~mbers~ip -~:~:··-~-~~:-~~~~:-~~e~,··:~!_:-~..:!~~-:. 
-a 11 the States of Eastern and Sou them . African·-5·ub-=regToi1;·tha t -:-'f~io say, 

-.· ,_ t.. . .- .... - -. 
Angola, Botswana, Comoros, Djibouti, Ethiopia, Kenya, Lesotho, Hadagaacar, 

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 public :and private;;ent.~rpriaes andi 
- ...... -- --·--- -- - --· 

institutions within the member states of the Eastern and Southern African 

sub-region. 

3.1. EDP DIVISION OF ESAMI 

" '· 

., 

Since the Academic Board of the Eastern and Southern Africa 

Management Institute /ESJ\MI/ approved the creation of the 

Electronic Data ProccFsiny Division /EDP/ at its meeting on 

the 16th September 1987 the Division has worked flat out to 

fulfill its objectives, which are: 

II 2.. 

·:< : .. :: .. 
~~~ii-:::: 
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1. To prc~ote the effective use of informacion technology 
/computers/ in public and private enterprises and institu-
tion within ESAMI service area: _ .. 

2. To promote the use of computers as a teaching tool. 

3. 2·. EDP DIVISION ACTIVITIES - September 19o7 - September 1988 

Fer the past ye<!r iSepter.:b~r- 193:- ta Septer.aber l 933i the C:ur=· 
division h~s be~n invaived in the following activities: 

Training was the main activit~ in t~is period. Th~ followin~ i~ 

?ROGRAMME. 
iYPE: 

OPEN 

SPON30RELJ 

TOTAL 

SUMMARY Of iRriiNiNG ACTIVITI::S 
SE?T. 1937 - .... ss:f·~~~t9SS~~.l--a: ·~ ~---~~·.-.- . 

NUMBER 
RIJN 

.. . 

MJMSEJ:t., .OF;-(; i ·jP-AR,'fl.Cl PANT .. "sc:ACTUAL . 
PARTICIPANTS WEEKS -REVENUE 

~pa~t fro~ ru~~:ng t~~ a~~ve p-og~m~~s the di~:s10~ took par~ 
in the cress teacn1ng by g1v1ng ~ to 9 se~:.ions on computers 
in mo:.~ oi the t:la11ager.1ent .jev~l op1 ~i:-i,t,1 pro9rat:1r.\es hei d at the 
insti t•..1te. 

3 • 2 • 1 • COt~SULTANCY' t1 l: <· ' · 
. .: ... : ;,,.. · ... : '• .. 

: . 
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, Zamb1a and Zimba~we.were covered. The second consul
tancy project was the mapping out of computerization strate
gy for the Board of Internal Trade of Tanzania. 

J.2.2. RESEARCH 

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. 

I 

·~ 
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3.3. EDP DIVISION t9S9.ACTIVITIES 

3.3.l. TRAINING 

The following are the training proqrammes the division olans 
to run in !989: 

1. 

·-·. 

... 
C" • 
-'• -
6. 

, . 

c ...., . 

9. 

i~anagement information Syst~c!ms Uj l r-=· roil l 

Data Base Mana9effient Systems '3 wee~s NJ1r-o Hill 

Micro Co~put~r Based Sy•tem~ 
Developme~t 

··~-"0--.p ..... ____ .,,...,.. -T---
HdVaOCed issues-=1n •Syst~iils..,. ·~ ... • • · ~== 
D~·.,,ei. opment · -~ii~· . · ·' · · 4 weei's NJJ ro Hi 11 - --- --~. ·~ <~:--~# . . . . ----
r1an'aoemient -iO:d"r:-nlation-;isy·steai~--' -::z~weei<s NJ1rc.- Hin 

- - · ·:» ;'T;..t,.:.-:.. ; J! I~~ 

End User Information Systems 
Development 

Str-.1ctured Systems .;nal ys_r~ 
and Design ~. 

. -,J-·-:-·--· ··- ··-~--· -;J;,. ,.,_. 

Tvp Level Seminar on C~mputer 
r:·o i i c. ·-1 

St:-•_rctured Pro9ramm1n9 --

4 weeics NJiro Hitl 

b weeks 

1 we~ks Swa:; l cand 

"S weeks r-lj1 ro Hi l I 

3. 3 . 2 • COMPUTER BASED.' TRAINING· .;. ., 

Apart from running the above courses the division will spear
head the introduction of computer based traininc:it,where computers 
will be one of the teaching tools in a number of courses. 

3.3.3. CONSULTANCY 

. ' ,. . . . "· . ,~. 

This division will continue offer1n9 consuit~~cy s~rv1c~~ ~n 
1nfo~m~t1on technology e~pecially i~ th~ iollcwi~9 ar&as: 

1. Selection of co~puter h~rdwar~ ~nd ~oftw~r~ 

~vd1t1ng of data processing centre~ 



us 

5. Development of str~tegic tnfcrma~1on systems ~aster-~ia~-

J.).4. RESEARCH 

Management research w:l: ~e unce~ta~er :n seie~ted are?s rei?t~: 
~o .t~e eiiec::ve a~~ ef.,::~:.ent use a~ :nior~~t:o:-; technc:ogj. 

icccl t:--a::.n1r.c;: 
2Ep~cially ca~e stud:es. 

3. 4. RESOURCE REQUIRfu~ENTS 

7h: e~~e~t.ven~;; ci the ~DP d:v15:0G }uEt :i~e ?ny ~~~~r 
~i~i51an w:ll a~~e,~ heavily on t~e ava:ia~il1t~ of ~~;a~-cei 
c~tn huma~ anc hor~ware/scitware. 

Cur~entiy t~~ d1~:~:.~n ~as :nstai~ed a tot?l of iS ~1c:-~c~mput~-s 
:.11h:.ch a:-e alje.;•..t.ate f~:- spearh2aC:1ng t:ie c.c:nputer ba5ed t.ra1n:.r.; 
anC: ·=c:npute:- j::.roi;:-ar..mes sj)ec:..::1::.- des1gnec for 0:0:;-;;:>uter -::~:::e:-t:.. 

Qn te:-m: o7 c·:::r'!Sliit:'."'lts, t:-:e -:!:.v151c:-: 15 ~on: man c1..-iEl-:-n. One 
consultant w1l~ nc~ be a~le to run caurses, i1ve s25:1onE ~r. 
introcucti~n ~~ c~~~u~e-; an~ to iead the compute:- base~ 

of m:.crac~m~~~~rs bee~ :nst?!le~ i~ ti'l~ region, the conEu~t~~~ 
to be rec:-u1t~d 5hol~ b~ microc~mpute~ specialist. 

Also a Data Base Management Specialist should be recruited 
as well. 

Other requirements a~e: 

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. 

c/ 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 progranunes offered. 

e/ Salary suppo.rt for two consultans. 

f/ One consultant from a developed country. 

q/ Funds for preparations of local training materials. 
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h/ Funds f oc fellowship for ES.AMI consultants to enable them 
tc atte:1d short _courses. -

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

a/ Digital instruments, 

b/ Digital measuring instrument, 

c/ Microprocessor DBase instruments, 

d/ Microcomputers. 

- ~ _-
: _,,;-: l - - -· _:.:. - - ·::-.-i1 :-_·- . ..:~r-~-~.'i-:~ -';~ ~ s;;v:>ebA:.9-:.1. ~:.-.:~ 

~ _pc,.,-:::-';)~· .. ~.;tj:.>~I" = :;r ..;:1.6 . ·. -- ... , - - --.. : -

.. _,_,._ ' .. 
--~ .. 

. : ~-;·:. 

·I·• 

- ·.· ~_, .. --~~ 

. ..: -~ :.c·· .. :. ~ .· 

. : ;w 

- . --- "' ..... - -

·: .i:V ~ "i.£.._..; _:c'."' 
;. -~ .. ·: ~ca::·· !'LI. .:~< ·:! 

' , 

.... 

.1 ... 

·'·" 

• 
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P.O. Box 4302 
Dar es Salaam 
TANZANIA 

Tel. 25802 
Tlx. 41177 

Mr.ENMSHIN 

D I RE· C T 0 R 

TRADICIONAL MEDICIN .. 
UNIDO.PROJECT UR7/81/02 6 

Prof. NDALIO 

TIRDO 

Box 23235 

.. • 
' -~. 

Dar es Salaam TANZANIA 

. ;;....-·. . .,,... .. ·~: 
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UNIVERSIFV OF DAR ES SALAAM 
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R E P 0 R T 

on NState of the art and Review on informatics/microelectronics 
in the Mauri~~us and identification the needs with regard 
to svftware training" 

... 
1. INTRODUCTION 

Challenged by the surging technology development an~ __ .the 
dem~nd for modern information systems, Mauritius introduced 
its first computers in 1968 both in the public and prlvate 
sectors. These systems were. mainly . used. for econo~ic 
benefits in medi~m and large organisations•for:the automation 
of repetitive clerical functions and" control'-reports. for. 
management. This situation has not evolved until recently 
when ·~.people started to1 ~ reco9ni~e;u t~! ·- £>9Ltent.1aliy. :major. 
contribution ot information>technology:to~productivity 9ains 
and financial success.· This·· si t'uation creates~. conditions for. 

. compute_~! :m~nufactur~;:~io! lmple_~e~~·~~~!r~i.b~si~~ss .. ~~;~the; 
;/·, C~'-m:~Yr-sv9 :Pa;.r~_ll_el • ~9;,~fl~~~n~~~!!a>.~e~g~u.fJne_~!'n!Y!&!ID!Hi 
P' "" ~h~r-..er:has ,_be_en. ,~: ._boo~tw'J.'1 "~~!l!!F .1.~~r~9 : · __ ,. R!~!s!gs!~~«!~ / 
if. ,·· 1.e.,d,q~a~~9nal~:and~ ttra~pi,.iq .. ma~~Ji~l•~ , · · · .:·., · • .... -····•·1r 1:~~.t~n~~• 

~: ' :.t1oj~::.2 ~::"i .;.: ;1r~!~:.1Jt.;_:-~; ··~-t.•~'*r f>- .. ,..~.9:f.v.·~b·~~l~Qj 
: '. ··~:· ····f~";'"~rw"" . ·:···· eia "b;1·~·;··.< 

2. COMPUTER SUPPLIERS . ·. · .. :·. • ;••ft/::,-.</~~~- ::.:· · ·_- . . ·. . 
y, .. .,·~t.t!;·;i~ 1"t:~.:-

In 1968, 1'nl y two computer ~an.u'f~ct·u~~~~L _ :~eJ~:e: - activ.e in 
Mauritius, namely International Computers Limited (ICL) and 
National Cash Register (NCR}. Around 1980, more.-. t'1an. a ~ozen 

;,. ~.suppliers were sharing .. :.the; .. market~.~~·:1J.i.5'~o~~-.-~~pp,liers 
. currently operating is attached~·i,'.in_:\-App~na~:xj: ·1;_ ..... ..., Other 

computer peripherals ai;e also distributed-.1~ .~Y- -~~gents and_ 
distributors involved in the computing busine·ss. · 

Due to the relatively small size of Mauritius and its 
business volume, the computer market is limited to the range 
of mini computers. _...A- recent survey illustrating the 
M_,au.rit.~an computer scene is atta_c~ed,: i~.:~P~~mdi.~ ·:.2t ... ..,: .· -:.:::t 

. . . .. . : :. ,. • ~ '"·. , , ... ,~ .... } ...... ~ J .... ~ ~ t!' .. } . ~ ('_ • r ~ 
. The hardware··. ·repre·sentatives ·are·~.- norma·11y'"'· structurea"· to 

~ provide the necessary hardware r !1~1.n,t.~mance P~rt·•tth~r.: are 
I· certain problem_s conc_e~ning t~_e s~~a11:·;r~E'CJ"~:.;~~.f~ip~en~t 

,' ~ · .. 
3. SOFTWARE SERVICES 

.. · ...... 1 . 
. ':J !. ''.' : 

: . 

•• c '. l'1l~:. 
The current trend of computer sales, mainly rin f 'the ·~<area c. ,_ 
small business systems has introduced a·host of computer 
software packages, mainly accounting, in the country. The 
main difficulties reside around the user's skill to evaluate 
them as support services are non4extant. 

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. 
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Small business systems users cannot afford the ser-vices of 
professional data proce~sing personnel or consultants and it 
ls likely that they will not probably develop enouqh 
confidence to proceed ~1th extensiv~ computerisation. 

4. APPLICATION AREAS 

The public sector has instituted a data processing dl~ision 
under the responsibility of the Ministry of Finance to 
support their needs. In the private sector, those 
organisations which can justify and afford in•house 
installations have structured their own ·data proc~sslncf 
uni t.s. Buredu· services· - and softwa. e ·houses · have bee·n 
implemented to provide services to· the g-ener_ar ~Mauritian 
business. ;. In.· this . respect; ·most·!': of the·; 0larg:e~ or<fanisatlons· 

,aret·currentl y-: using: this· t:'pe ·of services •. - Local6cdeve-Iopmen~.:. 
resources dur in9 the~ lase~ ten. years flavel;epablfecr-._.ftli"e·.erya['"[bU~ 

· · economic sectors to set ·up· .. ·softwa·r-eirappvica'tlo'ifs•csys~eaiS
tailored to ·their respective requireioents.·fe, .. j,The~- sectors::·· 
covered are as follows: _, 

·~o::,..nc:- !,.....-., -· .. - -

Suqar Industry 
Commercial & Trading industries 
Manufacturing & Production l~.dustrles 

•. f 

Insurance 
Banking . . 
To\lrist Industry · 
Parastatal ·organisations 
Textile industries 
Construction industries 
Scientif le 

• A '• 5 • t.• •. 

-=,;. t_.~!~~ .. ~-~~.::t~;i.~,.·;~. ;;.;.;.. 
{ =-~--! .. :-::'- y~:--'.~ ... !·~·---

, . 

5. APPLICATION SYSTEMS 

In the publ le sector which includes para•sta tar ·. bOdlei!, ·the 1 

fo.llowi.nq appl icatio~s. systems have_, 4b,e.en .dev:.~;1.oped. .. ~ , ,_ .. · • .) ... ,. l'-~·'-t"'l •ll>\.h.1"I!'i,1 s~T 

s:t: Personnel e~q. "payroll ·• 1 • · '. v 1 ·:;c; 9 ~•n srp. -:t!..LWo~q 
.. Inland R~·veriues· e.g •• In com~~ Tax',. ·saieS' Ta~fdo -~ .: (;!a·: .. ' 

.. 
. -

Statistical Applications e.g. Imports ' Exports, 
Cent, al Statistical Of flce . . .. .. -.,, · 
Na~lonal Pensions Scheme 
Electricity Billing 
Water Billing 
Tel~phone Billing 

' .. 

Population & buildings Census Database 
Municipal Rates & Taxes ~ Research·· 
Sugar Crop Insurance ' Examination Markin9s 

In the private · sector, empha~i s has been placed on the 
computerisation of accounting p.,cedures. The following 
applications systems are currently in operation. 
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SUGAR lNDUSTRY 

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 
Accounts Receivable & Payable Systems 
Fixed Assets Register System 
General Accountancy System 
Sugar & Molasses Proceeds System 

... 

Statistical Systems .:·..:~ .. , · · :.11 
,.,~:·. 2..\.; ... : . . • 

COMMERC I Ar .. ' TRADING ···rNDUSTRlES \.'"l '~L ;: ,;;: i.:: I.•'..·.. i?.1 t~ ~: '~ 0 
----- ------'·' •.. ,. f,, .. •. '. ·:J~· c ·,\ •• , ... - ' -- .-. - • - !:.. - 4 ""-: ·- - • .. - . - -- • 

... .,.. 
-

, Personnel System · · ';·~. :'!·? . ::~! ~ ·rT.n·'!' 
Orders Entry ~·Purchasing Systems .;~--·--· ·-- · · 
Invoicing System . . ,. . ~~- ._. '·, 

:Inventory Control"& Managemerit System 
Accounts Receivable & Payable System 
Sales Analysis System 
General Accountancy System 

., .. ... 
MANUFACTURING & PRODUCTION INDUSTRIES 

Personnel & Cost Analysis System 
Stores Inventory & Control Systr:m 
Raw Materials Odering System 
Finished Products Costing System 
Manufacturing & Production Costs 
Work In Progress System 
General .Ac~ountancy . , .. 

••.-.I ; r • 

System 

INSURANCE 

-
General Insurance System 
Individual Life Assurance System 
Multiple Stage Endowment Policy Assurance 
Group Temporary Assurance 
Family Protection Scheme 
Decreasing Temporary Assurance 
Medical Scheme 
Pensioners Payments 
Reinsurance Payments 
Evaluation of Funds 
Accounting Application 

' ' __ . 

·: 

•• ' .a. • ,; ;_ Fi•,, 

. : :~ 
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BANKING 

Current Account~ 
Saving Accounts Syst~~ 
Deposits Accounts System 
Loans Accounts System 
Exchange Accounts System 
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Bill Progressive Ledger System 
General Ledger System 
Statistical System 

·-
TOURIST INDUSTRY 

Planning & Reservations System 
Hotel Manageaent System. .-
Incoming Tourism Services System 

.·. :.; Outgoln9 ·ToQrlsm Service:_~;·Sy~tem .. 
~ Accou·ntln9 Appllcatlons·'"'System - ----··--·--

. . . ~ ... · 
· . .- ·-;rr,r~· · . ·,._,_ .. 

TEXTILE ~NDUSTRIESJ.~_;,rt\'?. nr.;:;; , ~~- .. ~ : ·• · 
--. 

Same principals as. describe~ 
Production Indust.r1es.-''"' '· 

under Manufacturing and 

CONSTRUCTION INDUSTRIES 

Personnel·• Cost·Analysis System 
Site Costing Sysrellt'!';~:T~l · 
Contract Administration .. System 
Accounting Applications System 

SCIENTIFIC 

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

Other scientific work ·Is being ~perf~rmed 
Consu~ting Engineers. 

6. MANPOWER 

by a firm of 

... 
It is estimated that 688 persons are directly involved in the 
Mauritian computin9 bu~iness. ··There· are· 2~ engineers who 
provide hardware support and maintenance services and 
approximately 125 Ma~agement ' Software persons to support 
the development and maintenance of software applications 
systems. It ls worth noting that since 1988 the total 
establishment supporting the computer business in the country 
have been all nationals l.e.,Mauritians. 

7. GENERAL TRENDS 

With the breakthrough of lnformation Technology, computer 
evolution and the advent of communications networks it is 
perceived as a drawback t~ ~ontinue with a batch processing 
mode upon whi~h exist! applications systems h~ve been 

!: ·;.: 
I. ·, ... · 
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designed. iJesiciol'\ ~akers l view w.i th:·. :-on~ern .·.the lct~;k of 
management tools to exer~ise their tunc~ions. lt is ex~ected 
that within thP. next tw~ years, nearly all installations in 
the business se~tor will renew thei~ hard~are equipment and 
will em~ark in redevelopment of soft~are t~ avail themselves 
with the ne~ techniques and facilities. Office automation is 
bein; implemented at an increasing rate •ith the availability 
of software packa~es to ease routine work, e.g.. word 
processing, database, spreadsheets. , 

8. EDUCATION & TRAINING 

~ost ot the management ·and software personnel in computing 
are either university , g(adua·tes :.frf?.~ 1 .varioµs,C:uropean or 
Amer lean •mivers.i ... ti~S: .or .. ~r.s91¥.i:"'tt.J'\e P~9l',,'k ,e~per~en~e in 
the ti~lP,., Sinc~p~~~Yt;,~Jt.~,. a)?.a~t. ~ d~~. · .. ~ .~~~F.PAtY;.j~a-
duates; have.,~~I\~1;'};,q:W.CJW.il'?W~~\: .. , ~yk.t. 
up the challenge .::~~r comE?~~q, '--'·· ,, -- _ _, · 

/. / .· .,~·./;~.; ··j_.:·,_'·.>:~::·-,·~t~.~.~~~~.:;t~~~.• ,. •i..f'. 1 ·.v <·;:.. (<°'. 
· .. P.; .. ~:-·c·'': :1 .. ;~iul~<:!t'l'.'\o ·" ~- .. '. '~·~ ... · 

8 .1. J EDUCAT,ION .. : ~:~~~· ._,,.,,.\if~.-.. · ,_, ··~~ll:ffl:t·\.~;.g.·!;'i:~.: "'-·~~: brfr, . 
: 1•h" 1-.,,:f? ,;J d~»>lif.A:tfi.i.111t-: ~~l·~·t·r.i;is:J 

fl) A computer section exists under the school of 
Industr·ial Technolocy at· the University'of'Mauritius 
and it gives comp1.1 ter · courses at 'Certificate and 
Diploma levels'. · ··:. :~: ·. 1om 'tf'!£.1;-. •:. :. -

.. ~ ........ ..: .- ;: . ..14;-.. ~-- ·\.·::~~~ 1•u .......... ~; . ..;;1',:;· 

(2) The Mauritius Institute· of Edu-cation,· a··pedago·gic-ar.· 
Certre, has a computer unit which gives training in 
Computer Studies/~ -ience to .j St?condary schc•o l 
tE.achers. 

( - .. .J: 

(4) 

(5) 

r:, 

Co80jL~~ studies has been introduced as a 
full-fledged subject at secondary level, with effect 
from ~an!:!_ary .,l?W,~ .·i ·:.,; .•.::·":J~ .,,,,, 1 £,,,,(:~,\l --·L~·d~.', 

Education and tr~inng are bei~g .. orgarlJ!sea 'Jldcafiy ~to 
provide people with necessing shils·· to use· computers 
/Apendix 3/. · · · ~: aw3srr ~,g~Sffq . 2. 

About ten private training institutes are giving i~tro-
ductory courses in computer studies:.· : ir. '.· ·, 

··.·. . .... · ~-·' :..~- . . .t1 · :.:~,: _,., •t1: \..~ r 
8. 2. CIVIL SERWICE 'AND PARA-STATAL BODIES M .. :; ···.t-. ' · 

: . ....... , .. 

(1) A Civil Service Informatics Plan (CSIP) is under way 
and the same aims at large scale computef'isation of 
Mini!.~tr·i•!~~ etnd Govcr·nment Departments. 

(?} A Data Proce5sing Division exists under the Ministry 
of F.tn<1nr:0 and it pn.•'.:ently catcr·s for most p1.1blic 
~;c:r -..1i"1 • Lnn:p1.1 ti r11J n00d~;. 
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•(3) Ministr·ies/Depar·tments having urgent _comp•tting needs 
ar·e equipped w.i th either micr·o or mini competing 

(4) 

eq•.11 ~1nen t . 

A l ~u·ae 
finc.incial 

riumher· of p;:in1·-5tatal l.Jodies inc l11ding 
in, ti t11tiorn have coinputer·-·based sy:;tems. 

(5) Stat~ Informatics Training Centre (SITRAC) for the 
tr·aining of Puhl ic Off icer·s is expected to be 
J aunched soon. , · '-

8.3. INDUSTRY 
.. ---·- -- -~· .-. =";. -.... "" ."' 

\ 

( l) -.. Ther·e ex is ts <l number· of ·computer· ·suppl it:?r-$ and ·they 
i · 'deal ·Hi th a·- wide- spec tr·uni: :of· ~c.omputer~ ;eql.iipmen t ;-..L-of =.·.-.1-. 

-..:.-aiffen.?nt - bninds - - almost'·a11 weH.>~riowo-G:o.itPUte1·!":,-:.:: 
S~--man1.1f acfi.1re·1~s ,;·such iis -fBtt!ll'Dfgftaf.f8Rcff~SJ1aftg.,,.a flp;f.&v.0 .-°":.-· -

ICL, BULL. etc. ar·e-r·epr~esented9;;;o::>:~~.~~;i$,q~io, ari~ ~u.r-.: 
:· - . - . :"' . 

). ._ :: .· • •.. = •.. i,;_;, -:- - '. 

(2) With the incr·easing use of computers· in; indUstries _-. ·-=.: 
and sci-vices. a lot of soft.war·e actiY'i~W~·e-1•~
.taking place and 3re likely to.grow very fast. 

,. - - ~ . 

(3) Some industries have already embarked upon plans to 
computer· ise their· proces$eS .:ind with the st-.01· tage of 
labour· many more are likely to do the. same. ::c·-·~..::· 

-:..-·itJ, .. ~. • •' .... · .. 

• r ·• -~ ~.'r:.,,,,. -:;~~ .... 
8.4. OTHERS 

---·--(1) A National Computer Board is expected to come into 
being and it would act as a coordinating body with 
r·cgar·d~ to all computer· activities in the country. 

(2) To improve quality of life. there are plans to build 
Public Infor·mation Networks for utili tar ion as . well 
:·~s. l~~sui:e. e~~l?'a~~s. ?!'! ::.:•<. . -:i:.. ~ •• :-:! ~-"".; ' ~ ._ ctoi:ti;~b3 . 

------::·: - --.-_ -: --. "" : --:----: •_ .: -:z 2·, .. ';. ,~;:)en rt.;; l.\: ~ ~ '·3q !;)f;.,ivc:tq 
8.5. PRESENT TREND: • ·4.t,fm~:.:A\ 

.. . J ~ ~-. --(' -- - . 

(1) Telecommunicat.ioQ ,_ ., , .. 

(2) 

To modernise the telecom services a Para-statal 
company i.e. Maur:i tius ,a,-1T~lec;:oaununications ~-services ... 8 
(HTS) has been created and it is expe~terl that 
within two years time main aims of HTS will ~~ 
<lChievcd. 

Some Banks •-tr"f! ill r·eady U$ina ATM and 1-1i th fur t.her 
iin!'lr·ovcment in qu.:ili ty ot com11111nici1tion othef:. l-li 11 
be encouraged to provid~ service at computer speed 
to its customers. 

-
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(3) Establishment of Stock Exchange, Offshore Banking, 
~edical. Indus tr· ial and Technological Data Bas~s 
would increase the demand of computerisation and 
hence software and trained personnel. 

(4) Besid0s. the Government is keen to e~ploit IT fully 
to imp:·ove p:·o<luctivity .:md ultimately to develop an 
export oriented in<!•Jstry in this sector-. 

9. ".':ONCLUSION 

·~-- -The Mauritian ~omputer business is not as sophisticated as it 
should be. But the awareness of the progress that can ·be .• t~ 
achieved: in all spheres wi tn this technology creates a-. sound _ _ ._, · ,.--.,, 
at•osphere for the country· to face the cballe~ge,~o~· - ~-;·_~ ~~ 
lnfornatlon requirements. .-__ .,.i --·~·<=-·--·.·:......i,·~:-_;. .-..:~ -~·.:.:~· I r•h.'Ol"" ... • • .,,.... ... ~ ... ·"" 

. With~increasinq demand for computerisation in.~::~Ji>ii·',i]~~~\ 
as.,well as private .sector, proper base ·and infrastructure-all:1~'j~~d .. 7'!'·i1~ 
qo in favour of Mauritius being the suitable choice of .lnfor-- ··.- ·-.:} 7 

matics Development Center /IDC/. · · · · 

\ 

'• 

~>:>ii'.:'.' 
,. '·.:;·'~' 
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11. LIST OF INSTITUTION VISITED DURI~G MY STAY 
AND PERSONS MET AND INTERVIEWED 

IN MAURITIU~ 

UNDPFIELD OFFICE 

Resident Representative: 

Mr. J.N. Marchal 

Resident Coord:'.nator. 

MAURITIUS 

t - .. ·- ( r, ... 

.-_·-_.. 

M.B. RAMOANEE 
Cfta~--~~ 

MICROTECH INTERNATIONAL 
SERVICE LTD 

MICROTECH TRAINl:-IG CENTRE 

B. ANSEEREEGANOO 
01 AE.C TC H. PriJPICl?A L 

Tfl£PllO::-E !-4147 
lt.LEX H'll RADIAL IW 

• m;llolAT srREfT 
l'OR r.1.ot.!IS 
MAl'Rlrl\JS 

. '~:· · .. 

__ ____,,ha 

I 

M. B RAMOANEE 

c;i.a.- - ~ c"""'"" 

I#·} ~ .... oWI"\ 
"tfa -~;."'4""..E 
.,.,.., l\JIJC'S 

-h<G 
CA81.£ .............. 
:'(L ?•1$\ 
Ttl.E.• •m 
llC.All..&$t-llW 

$URGICAl. HTGIEMC ANO ALLIED PAOOUCTS I.TO 

· ·-. ·: · Owerseas Telecomlllunicatiom 
.. · -~Services Co. lbL 

•

. ·~P. 0- Box 65. Port t.auls-u-itius 
Telephol•: NatloMI 080221 

. ·'. . lntematlonal : +230 c.o221 

John~ Yinko 
~ Director 

Fu :+230 081070 
Telex 4210 

Dr. G. H A I D .E R. 
MSc.. ft.I>. 

Compatcr Coasultut 

·•. 

GCMnllDClll ol Mauri1ius 
MiaisUJ of F'maac:c (MAB) 

l'lloDc. Otr'a: 01-1149 Gcwc:awim& CCDIN 
• lta""7nr: flillJ1 Part 1ouis. MA.UlllllUS 

f Floreal 
IC4VIRAJ CHURBURRUN 
DATA MOCESSING MAHAGlR 

FLORUL KNITWEAR LIMITED 
P O l\OX 45 . CllR(Plrf'. ·MAURITIUS 
JEl(PHON( 116-)')l)S • TElEX 4:114 flORfEX IW 
FAX· •·7ll1 

! 

\ 
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With tlie Complim~nts of 

Q 0 THE NATIONAL rf.t:f TRANSPORT 
CORPORATION 

-·---------------- _ _J __ ------------

.... ,_ v-- b. A~~~£/kAl(Oi) 
T....-NATCORP 

• .J ..... 

Tel 86-2931 
86-1859 
86-5761 

.... ·----""":,----- . ------· c-· "-
: C" 

... : ·.· .. ·~t:\:. ~ '1"':. ~
.h. l "'; .c~. 

...• 

Chambrc de ComR.lCrce et d"lndustric de Maurice 

I 
.-. 

' " 

.. 
i') - ..... . ·; '\ 

, . ~-

.... · 

e.• JOKHOO 
A.C.C.A. 

.-,. FinM>CMI MMlafl# 

• . ,., . ·' 

THE CENTRAL ELECTRICITY BOARD 

UL. llO ...... 
11LIX ..0. flll C:llllL"f IW 
11LllOllA•. $1All-llO 

·"·;· ............... , .. ,, .. 

.~. 

"°'"' .. ., .... 
Cukl"PI 
MAUNlflU.._ 

..·' 

... 

r 

•p• .. --~--··· 
~. _...: ... ~·· 

:~:-:· . .... ;;.;: 
!W~~: 

•, .;.; .. 
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Appendix l 

HAROWAR~ REPRESENTATION IN MAURlTlUS 

l. International Computers Limited 
~. International Business M3chines 
3. National Cash Reqister 
4. Wanq Incorporation Ltd. 
s. Hewlett•Packard 
6. Olivetti _ 
7. Digital Equipment corporation 
8. CII _Hone~ell .. Bull 
9 A l - - -- ' 

• . PP e -·. . 
18. Apricot 
11. BBC A.corn 
12. co-o<iore 
13. victor Slrlu$ -i. · .,..,. ~- -' , • • -·4A"'6:1~..,. n f , .. ·· 
14. Aanstrad: :;:..-~.:~ -~, -~~: .. '~--- - - Ji.•·:- - '::;- rr;> 
15. Sinclair .,_~ -_;:...·.·· . .:_-~;'.:' ·~ ... > _ ... 

- --l6•?;IBM Co•~tlb_leJ.E - - nt :::_· 
• -- • 4 -•~ ~-4 •• - •• ~ ~lC'lQ r - -·: · -r" 

- -'·' - :· - :«:::. ':~~ai2uct"- et~-:.c.vo:t 

.I 

Appendix 2 

MAURlTIAN COH?UTlNG INSTALLATIONS 

Mini Computer Systems 29 

Micro Computer Systems 40 

: ; .~ ·•• t: t s! 199 

-
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Apendix 3 

The Computer Traininq Unit of the HCCl 

Sir.ce it5 inccpl:lOI\ in r,pril lq11··., th·~re ha5 hi~t:ll .:1 qi::adual 
cvolut:ion i,, the :;.:tvi1·cs off~tcd at l:lac 1:TU. 

Today 2 t1pes ot ti::aininq are beinq uffetcd 

l Diploma in Computer Proqraaainy of the HCCI. 

It is a one-year professionally oriented course vith a daily 
attendance of 4 hours folloved by an eight vcek traininq in a 

private firm. ,.. - ...... -.......... 
~·; ..::c ·__.· .... -. - . . -· 

2 Higher Diploaa in Computer 1~·Pro9raaafncj?JG -:i::.::· f·· ,[l 
(BTS French DiplQaa) · .. · :_",: . -~~-:.;;.-..... • .. l 

' 

The ~igher Di~l~m~ is a~p:r~llt§Alfai1y~Slfe~~~~ --~~~rs;~~f 2 
years specially geared tovards· business management. It 
includes a 2 month training in a private firm at the end of 

each year. 

The ~training is 
principles. 

organised around a fev fundamentals 
. .. ' .,. 

1 - a thorough training in programming. 

2 - a substantial knovle~ge of qcantitativc methods of 

management. 

3 a sound training in Systems analysis and design . 
. ·... ,•.., .. 

4 Human relations development as a 
harmonious integrationLin his vork. 

basic element for 
<! .• i! 1 : 

THE PROJECTS OF THE CHAMBER 

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

~he computerisation of the different services· of the 
Chamber. 

SUGGEST I CH!: 

INFORMATICS is a very fdst moving discipline. It woul~ 
good thing to help the professional:> of the islanc1 to 
abrca5t ..,ith up to dat1~ technoloq1e:; thro1sc1h t.c.i111i11q. 

he a 
keep 
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111. Z I M B AB W E 

3~ ' 
.................... ,., I,,' , . ,, , . '•', 

... 

, 



,· 
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STATUS OF INFORMATICS TECHNOLOGY IN zn~BABWE 

1. Introcuction ~ 

1.1. Computer and Suppliers 

1.2. Major Computer Installations in the 

1.3. Major Private Sector Installations 

l. 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 

lie SECTOR 

3.1 •. Prospect of Enhancing Computer Srudies in 
·.· · · . ·Engineering Curricula in University of Zimbabwe 
. . 

··'·3.2. CAL - Based Courses 
-: <·::~ :· . r· . : 

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 Zimbabwe 
CABS'Network 
Central African Building Society /CABS/ 

6. Data Conununication Networks 

7. Bibliography 

8. ·List of Institution visited during my stay: ·:, in Zimbabwe . 

, 

:-:·. 

..· .... ., 
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R E P 0 R T 
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 indepedent nation .. in-the Southern Afri
can Region. It attained independence on 18th April.'.i9SIJ ..... since 
then there has been a growth in all areas of ~nformatics_in the 
country. The. country was· lucky· to-9-et~ bacR:-; :i~ number oL-':limbab- ::>: :"-< 
weans from abroad with education and experience in-" informatics. :x:=:: 
In. additionr a good :number: of Zimbabwean_s»have received·<'i"tra-~· :;<~::: 
ining/education abroad in information technol0gy siftc~liridepen- -~ij 

t.· ~en~e. r T,~~lf;: .~a·~ntls,<?_t.J!>~'°irr~,!~cr~~~tJ3-D ·~!~D~c;fe~~:i-1.iin :· , ... _: ~ .. "" " 
~. _.l.~.~.~~-~t.l.<?St witp.in<lt'litr,-·Cf1HR.EY! ~5...1F.~~9;1x!-1ih'!9~7~. ..,.-.- :_ ._ . . I 
t· · . , bli:~;-~~C?~t.ors· .b¥~ ~9-E!flm:iiNe,~~a,;,:t,.,~ t§Stti.>Olil!~~i~~~tR'~~-.;, ~ :. ·=~- . .>/::: 
f · soci~~Y,!,: .~i_cro •. ps~Jf.{ fl~sJ~~~~!~!,.~}~~!li.ft~eDAtJlifl~l}QOls ~ ":::.: ~~~· 
1 · Posts an~~ ~eleco~~-~-9.~~}~9~ f PXP.R;at:1t992~9'9~9~Si~Hlesq:Jiqa-;.- · : ,,: -~ _ 

nisat~ons. _"rhere .. h_~~ ~en· aJ:Pr~~i~er~~~C?~i.9~-fmigliQ!Ji;;~~t~li!inc. · · 
small -businesses and,. perso!lal icompute~s .~re }?~cC>Jllipg· @~ex;. J.:Qqre- · · i . ., . , 
asing.ly popular~ .More and more government and priva~er;orq;;misa- . 
tions have started using computers, large and small, for a varie- · 
ty of applications, ranging from simple word processing to sop- , 

his~i~a~ed. on-line real-time ~~f:~~-~~t~o~~+~~~g·":.~1-;c:.o~~c~~~on_k;.:; .... ~. ~!· 
facilities. _ ·1·-1 ::;1~ - .:, .. _...._ .• , ~,.:i •. n,.. .,~:1!-J~···.~-::1 .. :iol~ . S:. t. i !;<:::::<,, 

1.1. Computer and Suppliers 

The first computer came into the country in :i19~1· - an. ICL -1-irn 
which was installed in the Covernment Treasury Department. This 
was befcre UDI - Unilateral Declaration of Independence. 
·,:i.r te..r ir,de?encence . _F_h,e'F'e : wen~.; st~.11 som_e __ . oldu i.s :?~PQ~QL· 
gen_e f~tion . or. e;~,r.1_)'.,,.~.J..h·iF?; gen.~~.f i~J,9,r;>:, m~ch~~j.~1 ;~un~n~~.~cI:>: 1 
syste:n~ .. and ~s:1. n9 . .,,J. 7~~~~~ afc- t.he, _m_a !_}; ~as~t SJ9ff-.9e ·qdl'P~l-.rci.1~ta 
ind~pe;~·d~nce~ , there ~··wf.~ . .,0 a~,.i su~ Pi\J~<?J:lan.~.~h}.:.Ps!NP.,Jt}~~l~p;!~ 
So?!le" new· vendors startedr)rr Jbp~i!1ef~· ~1~pd . "~pe;;~e ~·~.nE'j'eFJ?.,y I'? ~l.d1 
suppliers introduced some· ·of .. ~he · la-tes~.i _hard~p!.e· _in· to.er 
market from t~e supermihl ran9e~;~f- Data General, Digital, 
lCL, NCR, Olivetti, Perkin4Elmer and Wang using 'state' of the 
art' software '.with pag in9 and virtual memor.y.i concepts ;J data..: 
base , managenie.nt ___ systems', :. and·-·.: ·productivttyi:; .. :~~~is!i-:TTirk'~·~ · 
application generators and 4th Generat·ion languages·.' Thfs · 
has set up a trend in the country_and any organisation going 
for updates of existing equipment and/or new computer.system 
has a difficult time· to choose from the different and latest 
hardware/software options cf(ered by the vendors. A list of 
current vendors ~nd their machines ap~ears in A~~andix I. 
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• I 
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 accept~d as a means 
of increasing ·managerial6 'efficiertcy_i and· theroby'·getting a com-
petitive edge. · · ·· ·..:. ·::·:· ---:·qu0·:. ~, · .._ _Ji.J.'.! ~ 

. . ·. _ "'":. . . "~ _ :.· ::::. .r: ·•~ ··~ .. : ns::Yt 
_Secondly, South Afr ~~~n ! i_ndus~rYv .b~~l ha4'c~nS!iderab~e inf luen
. c~ _ o~r. Z~ab~e informatics· sect.or~ par:tricularl\'l> dur.ing. the·. UDI 
er~. __ !The:.:;Squth-' Atr icanr; industry..; i~ f-airly.y.mode~nise.d.:.Lana· well 

. ~· -£~E-gt:~ri~~. ·r?o r 1J:-:d:.~ ,.: n:o.t.:;sr::-:tt:•tid::.:ltl· ·!~~··· «to!.;t.&.:il.rh'! \~ .. '..!:a_;_ 
. T!iffc1iyf._~mos£f1o~.tliM~-· e6r!~i\~ .· . .._.. . ~~1{J.~ ~ 

·P-+r1,.hii . ..,,,..~ "4£'•.r-rf't _-f ~"" r llj'~~~ ti',,. ;a..( 
.i.i _t..~;a:;.fC;\ ~e~~nl;.s-.~ei: . , ~y.c~~~ ~~ eh:r d. 
:r<Jiiltfn~f1iei!west•i~iO!tiiie'9wne · r9/:f'r · 

: .. ·· - . ~ maXfiig$inr&aa~1iieofe~er ... . , ri.~~': 
)~f .~.1~3~e~1-re.adyt·~tve~~i!~~~ea~ .. ,,~ . . .. . ··d . . • .. ;:·. : .. ;.'~<>~.: 

.:,~ ~'" ~Jf~usi~g..:comput7r:st~~h~~~f<?:e;~:~n~n'I~~~~' r ~.~ttffi:;:·tf¥.~~ce~~;::· 
· · · _ ... th~y were quick:)to make use'- of .. ·th~toolsl! in~rma~W'te·chnolo-

. --gy-had to offer'~"'~:.~· ; -· r~·).~i: .:;::..: e"!·:Jt:i. .:i.GJ.uqoc -c.· 

Scientit'ic-: .. Computdng. Centrev ·CSCCl :Lw.rnichJ--ls ~one.:;!of two., 
Go_vernment.. Comp~ter centr~s wa~:-s~stablish~d in:i.l.982.!oWith the"'. 
followinq"primary objectives ::. ?.-~-.--, '.·· .:~- · •• : '·· 

(a) The cost effective provision of computing facilities ano 
resources to Government with emphasis~on scientific type 
applications. 
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(b) The provision of centralise~ ~raining tacilic:es to SCC 
personnel, conputing sta:: from user depa:~~en.ts, as 
well as trainln~ ~esi:~e~ to e~ha~c2 gene~al 
'appreciation cf co~~utlng w~thi~ the ?ublic Se~vi~e. 

(c) The ?rovisi~n oE consu~ta~:: ~~d ~~viso:y se:vi:es to 
Gove:n~ent ~epa:t~ents in ~~~ ~rea o: ccc~u~ing. 

Three distinct a?plication areas we~e ice~tifiec ~~en it was 
set up. These are (1) Nacional & Socic-Econoraic Planning 
Development, (2: Engineering, and (3) Biological 
applications. 

sec was conceived and desi~nec esse~~i:lly as an on-line 
bureau. In face in its origi~a~ ~cnce?t, sc: ~a~ mo:a of an 
information centre than a bureau. user de?ar~~ents were·
expected to be coopletely sel:~:eliant as tar as ?rog:amming . 

f · ·..:: was· "'ol!~.e·~~'l·''.}'·~fye'Y:'-:-\"'{ere to .. get :coi:lput ing· -_,hardware and_·~ 
f ~_,_ 0 s~f:t.w~i::'e;~ fro~. t.h-~.~~CC i ·;a_s 1 _we~~ as e:cpert advi,ce·; 'guida?~e _an._d~ _, 
1- "~-;~ _triMu<i.~fThts•-~con,c?~et !"~s· j~tissoned wit~in two year~;~~~te~ -~- .. 
i · .... f~stittLup"when 1.it:·',~~~~e· evident that user ·departments ~<?~!d:('I:; 

: _n~t···get ·the re'quired"·staff .~ · 

l 

·-·· 
sec a??li~ations can be g=~~~~d !~t~ three ~atego~ies. 
Cateaory ~ne ~Orn?ris~s a?pli~a~i~~s !=~!e=~~~e~ a~~ =~n ~y 

the_ user de~artmen.ts wit~ little or no input fro~ sec staff. 
The second category are: applications ira?le~ent~~ ~Y sec staff 

.. on. b:ehalf of· users, .. ~-.and subsequently given- to users for 
-· ..... cu~ning. Maintenance ·is cacr ied out by sec staff. !n the 

tb.ir.d !:ate_gory are applications imple;:tented a::.d cur. ":Jy sec 
staff on be~alf of users. The nu2~er of a??lications in the 
fi~st category is not kn~wn. Those in the second and third 
categories range from statistical sys~e~s to national 
regist=ies of residents. 

The Computer equipment1at SCC C0"1?rise two Perkin-:-F.:lmer model 
3254 with 8 mbr RAM each,, and one Perkin E:lmer model: 3230,·witha:c 
4mb1)tAM. !f•T,here, are!.a»total of about 180 terminals:dconnected~i. 
to, 1 the.se. mac.hines·, and-the total--disk capacity of7thelthr~e ,a 
sy~tems is 6 ·gigabytes. The three computers are linked~ 
through a mi com·. 690 intelligent :comml!nication 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. 

Th•'.? o l r! 0 :, t c '' :n p u r: e r h u r e ,1 u i ii the '.:" o '· m r: r'/ i :. t ~1 .-~ Tr c .:l :, u r '/ 
::.-n:~;Jur.cr ;;.Jrcau {TCf:i) 1~hi•:h i~; t~;~ :;·~·~r;;\:'.J ';•)·.;e:-r:::-.~r,t 
Cc;1tralic;1~d l)urcc"l"J. 1\s :n•'.?ntionc::I ab0v!? TCd was c:>tc.:blic;hcd 
i:i l'JIJl. tr: was :.er: ur:i a:, a !:>ati::h orie:n1:::1 i;,:~t,J1lati•):: a~·:l 
h cl ~ :- c ~ a i : ·: 0 , J ;, o r 0 t h i r. d d y • Th i ~; i ~: ; : 0 '..J -: n \.? ; -. -; ! ;J lJ ·~ i r. ~ 1 ~ ~ •• ~ 

.. ·,,, 
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a·;quisition ot new h<lrdware· (s~e below). 'fCB currem:ly has· 
one Data General MV30~0 computer, one NC" crlt~rion -.lnd one 
OG Sl-10. These three ·::01:tpur.er:i curre1u:l1· ;:;upp•.)rt a i:1-Ser has.~ 
of so1"'.le 7J deparcments. /\pplii:at.io1;s in·..:lud~ Payroll, Tax, 
Govern~ent Account:~ ecc. 

/\F;. ha:> quite a sizeable insr.:1llation c~ntrcd arouhd .a 
::>erkino:t::l:~er 3254 ~omputcr wirh 8 me•Jil !)yt•~:> •)f memory and 

·.:ibout tao terminals. This installation is u:-;ed t.o -pro~~s~ 
loan;:; and other in1JUts to the agricultltral sector. lt has.=, 
termin.1ls in Harare as well as in a number ot site:> in the 
two regional centr~s. 

- ~ 
- ~ (__ 

NATlON/\L -RAILWAYS OF ZlM!lARWE (~): ·-

~!=NT ACQUlSlTlOHS: 
... .:..·:.-: 

(3) In the Last years,Air Zimbabwe purchased and installed a Vax 
cluster compris.ing two. o.t. DEC's 32 bi c: VAX. ll/750s, 24 · 
terminals·· and .:;:etne.r· associat:ed · peripherals costing around-~ . 
US$2 in:i ~ 1 ion._ dollar:s·~. · ·~-1hi-ch · was t inant.::ed by the Amer lean~:·-.: 
Commodity Aid·- Programme. A set of Air 7.imbabwe sortware 
pa~kages like pa:>senqers,: tickets, car'Jo, ·stores and 
fin~ncial pa~kages are expected to be rewritten t.o run on 
this new system by the end of this year. 

(b) P'I'C ·hlve si·Jr.ed a IJSSl.5 million contraet involvinq 
Olivetti. This deal involves '10 M3tl mirti ·~1w1puters, 135 
point~~f:sa~e-termi~als·and.a~number of~Pn 2045 multipurpose, 

· pilssboo~i·:.P.r!nters.$ot'lThe-.m.inlcomputers,. each with-.!?. :mt»;nAr.t,.,l•'-
• rnb ! f lOt?PY.d\iRl<, ~and:-14~ SSmb inteqr a ted · hai:.d=:. d 1 sk ,.;. :·have ·• 1lo'5a1&.i

proceRsis:ig ~capab.ilJ.t~eR andtwill '·operate·i lo~·a·l oa:t'clbase·se \it} thC:J 
on~line faqili~le~ .. ~o be connected to a c~ntral~mainf~afu~~t~Ye 
due time. The ultimate aim .is .to put all p.-,st ottlces ln:·the ::· 
country on~line, includin~ rural growth point~, to pto~ide;~ 
efficient ._ban~lng and .poBt office services in ~ven isolated 
areas. This should~particularly help• wlth~"the· rura1~··dJs~: 
flow, expediting: such matters. as tr~nsfer ot money tt~~
finani:ial bodies to small scdle t'ar.ncr:~ ano! -"lrJricultural 
cooperatives. 

(~} Treasury Computer Bureau install two Data General MV2~~~~ 
Model l super mini computers and four MV2~~~ 

:)C r.;ir..:r<?~;, \vith 40 r1~r111~r.1tl:; <1;:d lJ
0 

·Ji-1.i~1·,t.1J:; <H ,li:;k 
~tor:Jqe. ~cw applicar.ion :;y:-;t.~:n:; w'.1i·:!1 · ... ill JO nn ro t.h11::;1! 

:nachinP.;. wi 11 ir1·.:l11de th<? ( i) on-l i 1~1! ~:to·::.: ···)n: ro l !>y~;te1n 

:-

- -;;.. . 
. _::··~~~:;: 

.: 

..::/~: 
=-~.. . 
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and an o:-i~liac Vehicle Fleet and Fuel Contr~l ~y~te~ tor t~e 
Cei'!.tral :-tech.1:1iccll Equip1::ent i)cpai::tncnt,: (ii) oi!.-linP. sto·:~ 

co~trol ai'!.d ~ove~ent tor the G~vcrn~ent ~edical $t.ore-s, (iii) 
?atients ~ecords ~~1 ~ruq stoc~ and cont.r~l, ~nd statistics 
ot laboratory sam~le tests tor the Parirenyatwa Group of 
:10~;1ital~ a:-i~ {iv) Sto·:~: Ct;ntrol a;::i A~·;ou:1tii!g Systc~ for 
the ?rintin1 ~nd Statio~ary ~e?a~t~ent. 

0

(j) The ~inistry ot Education have si;~ed a ~ontract to 
i):JY a •otal of l!J ~·lai1q cooputers, oi'!.e Wai!.'.j 'IS 65 for the head 
of lice and a ~an9 VS 15 tor each ot t.he 9 regions. lt is 
lntei'!.d~c t.o have distributed data bases ~ontaining re3ional 
info:-mati:>n about schools, teachers anti students··. on the 
re~ ional cooput.ers each with reg i,,n3l processir:q : ca~bil i t.y. 
iio"wever, all the. computer:s will be networited. t._oget.h_er: and 
linked to the central coapu~er. i~- the • Head Of·t!iC~. : . The 

· · l.~~ter •r-. in turn, _will be; linked ~o .. ~he.;;:T~~' a;-._d: .sec ~o .. 1a?-.u~t.e_rs \ . -
,i. thus allowing transfer of dat.a ?S~~een:i0:;=cµpu-;;er~,_-lt")l!;.~,A.~~ . :. '.:· -- 1 . 

:.·--~--·-~-_. bases. One immedia~e visible -~be~efic·~:fro::t · ~~i.s:-:ty?e~:of-,'.~---.i~~ 
~:..i;· .~ ... ~--~. syste1a will be ·the quick ;>ayrae~t:of··sal_ar;,~ "l!_(~ . - ,. _:~7!,.:~: 
;.L·' ·'.~··the T,..!:lt ... o ... pu .. er) to t.earhers in the rur2"< reas · · --- · .-· .. '· 1; ~' ··-!fl' 
~!--~ ~-,,_~~~-, : ... .,, - ..... : . . - . •' .. ~:; ~-- . : : ~~-'.f.-·.'.:.·.·8-t'f."~;-

,. 10· ;.:-~1-· . ,,,._,:tr:. ·"""' ·• ,h~. ,~. ... ~-!ti.,f.. ~ . _ l~t.i . · .. ,! , . 
. · · l.t3. ,_Major-. Private Sector Installations -~u -~~·: ,,.,tf : ·:fi~:iuc1t::o; <-- :_ J· ~~-~-

._,~~ .... 

:: .J ;_ f; :: 'rr l'f-i-.(_. ;- ""'; r C"U I 

'.;:>1.1c of the majcr private sector ins~allat~~:rns are~lfii :~ 1 ; .. n-;· 

t ~ . 

(a) c ~ ?ulley oureau 
(b)_ ~: C a BurealJ 
(":} 1 C L Bureau 
{d} C~e~plex Cor~raticn 
(e) ':~.35 

~f) Zi'-''.:><l:-:k 
(~) Eeverley 3uil~ing 5o~iety 
(~:} ~-!eikles Co:i?U~e: 3e:vi·:~s 
(i) Jld V;Jtt!al 
( k ~ Sr·~S '?·Jr ea u 

': 
--~ ;i'[::l:_", 

-· 

.) . .. : ;• . 

;:~: 

':...··.::' 

:-t.·.·: 

~-~~~- -Ed~cation & Training -, , ·' ~tm•: .-; "- 2.;. 
. ~·; r ~,-~. ',): ~ 1 ~:. 

'. C'"! ~ J ; ... ~, -
~,~;~"!~ ar~~ _ ?t eg"!catior. and traininCJ:,one r.iusc: star.~.titi£-N.tlle - · 
9niversity .of ._Zim~ab~e which has been·· running, ai joint 
Co::ipu"t.er Scie;;::e ?rogram::ie with other ur.iversi.ty departments 
t~r the lase ten years or so and turn out annually -about 2A 
to 30 graduates. This is one of the primary sources of 
recruitment. for the government . ~e?artmen,t~JdmtJ!r.lP.l.o.yi_ng 
programmers. The other tertiary educational institutes in 
the country are the ·Harare Polytechni~ and the aula~ayo 
Technical College. The former runs a Natio~al lntermediat.e 
~iploma (~lD) and a National Diploma (ND) course and plan to 
start a ~igher National Diplo~a (HND) in the near future. 
~ulawa10 Te~~~i~al C~llege also in~ends intro~ucing a Higher 

~ I·.~ 

~ :.-:·-:. 

40 
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Natio~al Diploma in Cooputin') by ·1987. Vendor~ like CF 
Tulley·& Associates,: NCR, lCL also run courses in ?ro~tamminq 
and Systems Analysis and other computer related courses trom 
time to time. Some cours~s worth ~entioninq are (1) a 0n~ 
year course by lCL tor a•:.ldemi<:ally •1uallti.:-J s1 .. !d•?11t:s in 
programming, and (2) a three month COl30L cour:->t? C!lt! hy C F 
tulley & Associates where parti=ipants p3y no te~s hue alter 
successful completion ot the course, CF Tulley helps in job 
place~ents ~ith other co~panies tro~ whom the ices dre 
realized and trainees are bonc:led by: the rec£"uit:in') companies:-. 
An~ '.independent-. colleqe in - ~arare· -_; :-speciss Coll.?'(je runs 
Computer courses in Computer A?pre~iati~n, Basic pro~Ya•~inq 
an'd . morre - recently~ have'· started ; a •Proqrllleiii-riq'CertHicat.e 
CQur·se~--ot ''the- British Assoc i at ior11 of-· 'tomput~,,r= Pro·t ess H>"ria ls-~ 

, Other -~of't'.,are and.hardware vendors-'also p[o'.,-id'e .. t.ra1ninc)tin 
.1 =-d-i:t-~et"e·n-c j"Woro:::; proce·ssing~ t>spre!1~sheet.»'\1!11id1- ~at ..:i~~~e ~ {:'<$ 

-. .- : ;.1-!Sa·-:Jtage-~, for: :mi cro'>..;'"<:c;>mj>uter·s-; ._ • . "" - ~ -. i.!t.~ - .'.,'" - ..:. ~v .• J_.;: :~·~ ... _. 
~- :::; t~~~~1f! .. ~~:i1~w.:t·;,_.:-:9f.'1~~i~·1 _ _ . __ ,. sd;·t~,- .,.,-

'..iir".- ~~ ~-- ... ~ ,, •. --.-
~ __ -=rr:ift~-ATlOtl: ft''-?. __ ~1-c.:.;.~;~:.;'( ~,:\ -~ • -

>.;,, '\:,~4'"". -.. '...~-.;.- . - '! .l;.. _.:, .. , ! !h<;(~.::. :t· '~ .. ~ - -> i._ .:·~-1-. - -
.. ,_ ~f.· ~Zf abat:/~ ... ~as- alre,a ,y.~inentiolieCt ~'2:,-is~.w:e.j,'l~tltatje _ . , . . ,• ,~-~f': :~-f: 
r::!;·~c<_ cotiput'er ,-€-echnol0q~·used\:•bot1tiltrtetra"r~ai:eea·nett. . - - ·. - -- ~'. il:~: : . 

· -~:- usinq ~n-line real..:time applications and_ local:arad'hroacFare~ 
networking:::: and -.:oo·puter· to cor.iputer.o-commuJ".icat.~ion~: ~ Besides 
those mencioned earlier,there are two other cairly larqe 
networks in the private sector ~ one-belonq!nq ~o·a bank and 

·r:/i 
.:.):: 

., .... ··:~.t~.e o~~~.i: ... ~~ --~ bu_~.1-~ir.C) - :>ociety !.>o~~ .. ~(;'"which . ~ave_ -~~~-n.j,--···~:·- ... , 
r ""'~ d1·scussed"-in col!lpar,1on pa;>ers. ·. -~: .- ."-:;f :~~,~~;'~ 1;~:--~~ · ·- ""' . ., I 

.,. I\ , ~: 

' l 
'· ' 

,, 

Going ira::.o such sophiscicc.ced cechr,oloqy has "been r.:ade 
poss it.! e by ~ ~e da ca tr ar.sm i ss i c:-, ~e f\' i ~e pr•.:>V i c"e:i !:•y the ?TC 
which allc~ -::o~pu::.ers ~o ~omffiu~i~ate :rom one ~ite co another 
both nacio:-aally .'!n1 ir:c:crnacio•,ally. p·rc -::urrently rents its 
circuits either on a d~-:i~ate~ ~~sis or as a di~l-~p s~rvi':e. 
T~~y are ~!so wcr~i~g c~ c:he i~trc~u~tion 01 the 
ln~err,at.ional .Pa-::~et Swic:.·;hir:ry 5ervi-:e ( lPSS). lnitially, it. 

·~; is - intended to int reduce a :;ystem !.'.>~sed ... ;::r..r"; ilx~dil;::~t2~. 
-. ;>ro~o-:"!>ls · whi-::h wDl · b£- -:or.r:e·:tc-d to--.- tlie .S-'3riti5h 
~·~e-ie~oiiimuirteat ior.s- 1 rite ttia ti o,Yal ·".pa-:~ei -:s~i tc-tJi·~g-"ts'fslfiJic?.i 
- vi th~ ar. node: fr,; Z imbanwe: ·· "This wi 11 ~·r"a-:il i ca t~otr-an~m.f§sio.Ji 

of sma11:·quantit.ies 01 data ac- 0

hi1;l": speed;; as~ is~che "=cjeneial· 
need,.at low-cost:.-· .. __ -: -~ ?.f,( '9·~-- ·::: 

~1:.:4 •. :(. ·comptiter--ECiuca.tion i~. s~hools .. , -~~ _. . . . . - . r. ,_. .. _ 

Computers are slowly bein1 intro~u~ej in Zim~abwea~ ~chools 
as well. At ?res~~t tne~e are aoouc: 7e s-:~ools thr')uqhout 
the ~ouratry whici1 :novide ·s~•me -:omj:>utin9 tacilicier. co th;!ir 
st_uder.t~ mainly ir, ::h~ torrr. O! :-.c:->~,y -:11:t.s. Or' thc:.t? 2!\ are 
;Jr!mary s.~hools. "'.':.c :r.i :ro ·:01:1p1 .. ~•:rs '.1i,ino u.: . .::-d :;y r. 1-,.::>c:! 
s-:':ocls a~ ... ;·.:ir~ly ~-1:-::l~ir -.·:·:, ~=;.-::-:-:r1:~., f;;<· .1d:.:ro, 
:°Or:lr.lodore, !\mstra:i ar.G !-.;1?!<: !! ."?:,:' ')t!H:r:· .• 7rwrr. .:sre .1houc 
1-,alt a ciozen st:::-1·:>C·lf, cr:erir1·! Co:~.:11.Jt.::r 5-::i..:r.·:o.? ,,:; 0:1f.: of the 
:.t.J!)j:-ii:~s at ·~~· orJ:::·~·=-- •;\' Je·,·~·~ t,_.., (~:·~ir :;r,,.;,'r:i·;. 

! ( ;, i 1, \ . I . r: 

--:~ 
I . 

. . 
• ; 'iii 

r.-:·.: 
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(uture s~hool teachers. A qro~p ot enthu~iasts interested ir, 
c~~puter education in schools couprising meobers ·lro~ t~@ 

Univo::?sity ot Zimbabwe a;;d th~ Curriculuril Devt:?lop::lent Ur~it. ot 
the ~inistry oi Edu~ation are also i~vestiqat.i~q how 
i;··,cx?c;-,sive mi-:ro -:o;:ipu:ers (botr: io: terms ot initial '.Juyi1:•3 
-:ost and re?air cost) ru~ning ~n ~ar batteries -:an ~e 

. introduct!d in rural areas. The ::ii;;istry o~ Ecu-:acion is also 
looking into the manutacture ot BBC raicro ~onputer type 
equipment with the help of some l~cal electronic equipmP.nt 
ganufac~urer and of introduction of cocputer aided 
educational materials w~ich can alleviate shortage ot 
t~achers ~nd books particularly in rur~l areas. 

1.4.2.· Computer Societies and Clubs 

To cater for the~ fast_.9ro~inq cooputer com:nuni ty there are a 
. ,- . num~e~-c2 ofa·~j~~&fj~~!9~s:, :and. clubs ~r. t~e '=''u':'t~y. .~!.~s.t ~-~t 

•_ , al.~· th~re~'f?sJ~.5~£~~Jlqtr!r _ Soc~ety ~h1-::h is a JOlr:t . ~-~-~~ J _at 
-~··:/ :.-th1s-1~~~0.n.~t1r;ence~~Y:r~~· .. society -:urrently has--' abo·ut-~ ~.cs 

•. ~~~!· -:indiviJ)u~l!a~~~S~ .. ~t>~·'l~ .).00 1insti tutional lile:ibers .b~l_o~g_i-~19 ·;~Q_. 
·· . ~fle-th'ree_·~sra~4f_tles. ]in: Harare, aul 3•.,,ayo and the _r.idla~ds ~ .. .-.c.: :1~ts 

activitieStl:)·"!i'i:c~ude hol::3inq of· a !:>at.Jcor.l seoinar each O~tob~er 
:tC>" 'inform· "the pllblfc .on a· particular asi:;ect . Of comput·e·L 
industry, a~ annual sun.~er sch~~l f~r society me~bers to 
1is-:uss r:urrent and future issues :-2!2::~::: t~ co;:iputi:-!g •. ~ 
Computer Ol~~piad held biannully :o sti~ulace i~::eresc 
arno~gst school children, an1 a~visi~g the p~lycec~nic in 
course developemen·~: The :-!ara!'e 3rani:h of t::e So-:iety ~ hol:ls 
regular seminars ori the second w~dnesday ~t eac~ nonth at a 
local hotel. 

There are also two ':lubs for ~1=ro users in the ~oun:ry- c~e 

~arare Green Screen C!ub and ::he aul3wayc Micro club. These 
':lubs a1~ ::o inte:-est a~1 e~u=~te newc~sers in :~e 
!as:i~ating ~ield of ~i==-~=o~?uti~~- 3::h clu~s ha~e 
organised very suc~esstul ccmputer e~hibici~ns in 
collaboration with the local Rotary Cl~bs. 

Th~re is also a monthly n~wspa?er c3lled Computer News 
published in Harare givin~ 1 news and vi9ws on ev~rything 
related to computers in Zimbabwe and generally ~irculated to 
all computer professionals in\ the country. A newsletter MUZ£ 
(micro-:omputer users in Zimb~bwe Education) published by the 
Curriculum Development Unit of the Ministry of Edu~ati~n is 
-::irculated to computer users ~n s:hools. 

' 

·. ·~· 
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Appendix I 

LI ST Ol-' c0t-1Pwr~:a vnmons i N z 1t-inAo~-1f:: 

Ventio r ~lame 

Ail'·t i M ( ;>v t) ltd l AM 1r.a int r <Hne s 
1 
:id n is, PC• s. 

:\~C..:J•Jntin·J Equipment Suppl ie ~ Ol ivct t: l Computer!; b Micru..:01:1puc.ecs 
1\ te x J\ t .?:< product:; 
aurco Electronic Systems Burrou~hs equipment -~ 
c F Tulley & Associates Data General £quipmen~ » 

Computer Processir.•J Group t..,.an•J ~quipment, f,('O!~:-l,f.lllC micro ·. _.,. 
Conputer Systens & Packaqes PSLON PClno ra~qe,Apri~oc./llUC/ 

~~lectr1111/Sinclai1·/Sp.:?•.-::trum , 
Co;lputer Technology Croup Led ·corona· - · ..i. .. • • 

field Te~hnical Sales Hew~ect-Packar~ . _ 
0 

• 926~ ct 
lCL 'Z ~mQabwe ·r ~ .-:. - =-~.: -: ~ · · -: -.:,_.: l CL; ecju i p1aen t ·_' ~ , _ · · .; _ · 'l.:t.:~u.., . _ .r · ·• :.:. 

~!~m~i~ ::~oml>'t':~P~: :- ~;,_:- o; .. :.:'/-:M~"!~r~:~.i~~oc6mpl!fe~s~1--~,-'-·t·~·,:-~¥-.. -lilcro~e~h ~ .-~1~~ . ;;; a1. '':"~ .... ~: -.:J'-Appl·e -~l.£COCO~Q~~ef_~ ~O:l'··.!e.--.. ~~ ~~ · 
~~11. z~~'l.~~wetati .= --~fU~~t.:~ .~~·.t_tNc1~:>~quip_".!en~ ~~.:.:.-:~~ • r~i..:t-hiJ.~iiJ._~·-':~< 
Q...Ji .. L.<f r .. -~ r ~-aft~~.Ol =a;t.·~·~Fac 1~·:n1 c tocomP,ljt;,e (s .,!f...:_,~f .~;.i::1~ .o'\~ :·· 
Pt(ilips~.__;f~b~~We ~!fi!:~?.' ·~.'-.~--~~ f·-Phifi'ps mJcro~omp·u_te\s;f ;·i...-: ;;:r. -. ·\-='"C:--

1
.:·:.. 

?hllpo_tt rand C.~.},lln.~ <:":::.-f. 1 c·"'. ..::. NCR =-oecisionma:~e .. miccoc.oopucers 
Pr~_ Micro·· -: · ' - .., ... · ·. s - .. - OEMTEK :~icro-'compute rs · · · · 
Protea Co1:ti)uters · -. Perkin-'Elmer e•1uip.nent 
Realtime Oi~ital equipment 
Sh inqhai Holding:>- Oh in Sci entitle mi crocompute~.s. 
'!' A Computer\ Se.rv ices (Pvt) Ltd Ni x·for t. equ~p1:ien_t . . .., . f ._..,. 

-TEE Systems:~:·:·.·- -& .·'..·~.. .Future Com,:>uters · 
·Unlimited Business Ma>::hines 'AMl and Canon mlcrocom-puters 

~ -: -' . 
l:·.:;.:r:-: 

.. . 
. .. :: :· ~ 

.. :. - ·, -~ .~ ·.-, ) . 

I - . - - . . • •'"> .. 4' • 

I 

I 
L 

•.·. 
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Appendix II 

List or u~er department~ ~ SCC -
,\q r i ·: u l tu re 
,\,] r i tex 
:Hai::- :tese.:?r::h 

. Ca~~er ne1istry 
Civil Aviation 
Cot ;:or: :le sea r·:h 
Ce~tral Statistical Office 
:::>e.ads Offi~e 
Ec~::atio~ 

Y~tecrological-5erv1ces 
r-: i:: e ~-; 

?a:-~~s 

~-- .... ,'):' 
..... · 

. _: .... 

. .. 
Arch i -,,es . .. • .. ~ 

ili::-; is tr at ion· ' - ,._ -. --~-;~~: 4~~~~;. «.,. •. 

... · ,.c_i, ~--!~;~:r 
?ar!re~yat~a ~ospital 
?~ysi~al ?:3~ning 

.. \•" 

?~~!i~ Co~~:ruction .an1 ~3tional Housing 
~ ; 5 S [3l~~~TR!~S) 
~~;is::a: ~e::er!l 
~~se: ;:e )er-!~ 

Road:; . .. . 1 ;::1;0.i b 
-::;..,.,.V.,..J,.. .. ,.. 0 ~-e,.;21. !·.·' 
_, ~ - - • "J - ""'...... .. - . . . 

T ~;.: Co~::i i .ss i or~ :< !> .1.1'?-PA 
!setse Control 
'.'et Serv!-:e~ 

~3ter ~2v~l~pnent 

••••• 1 ;i~ i! .... • .aJ' 

-~:0~;~~ ,,~1~~" 
. .TX\~ ~;~1 

- - . . \ 

. ••.• ... '. 

t ' 

. -- • T"C,-' 

J ···-·-

:~ ~ ,~ .. :·.·. .. ! 

.. , 

. ··.-
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Appendix Ill 

Governmen~ Co~2uter lnstallations · 
... 

Installativn · Cor:iputer 

Ministry of Labour lCl ~·U: 29 
Man pciwer Planning and !CL mi•::ros 
Social Welfare 

Sr:udclit dn,I :>-.:h•)larr;hip 
l i le. tio rd pr•l•::t?:i:; i ll'J 

Treasury Computer 
Bureau 

NCR Criterion Accountin·J, P.:iyroll etc 
oc. Mvaaee, DGS14ff Police, PC's (wcr~prccess 
HV99CO-:-,..I~·-·s:~ l (.::·etc:.; · 

, .i:lvers l t Y of Z lmbabwe 

- -· - '. '.. -

, ; . -
NCR !lecision. Mate·:· 
micros (13) 
lCL 2946 

£~ucational purposes 

L. NCR Tower ·· · . .:~. _ ... ". .. · 
·-·:."»'\Loi ICC"'Mm:.. .;29it~·..,:4~·~·uv:--:~~1 '·· '· .. 

•t r.- :;...:;., .... t:.-'., ~ .· __ .. ,_., __ •. 

·Digital Vax :J,.1/759 ·- - · 

Harare Polytechnic 

• l.9ricul tu re 

•Zi•babwe Army 

Surveyor General 

Economic Planning 
I 

lCL ME .. 29 
!CL Micros 
Bulqa~ian Computer 
SM4 

Peckin~Elmer 3230 
Hewlett· ·Packard· 
lBM- PC/XT,;; ~--~ .· :: .• 

I \ • • .,,..._ .• • • ,,•~ •• 
• I • .... ' : ,_ ·.-:,,. - ~~ ,a • • /I 

Data Gerieral c 1se 

H P 1008 

HP 150 
Data General 

Jlinhtry of Construction Wang OIS 
~d National Hou~ing Wang PC 

'ores try Research 
'ore5try Co llerye 

IBM PC 

lBM PC/XTs 
Data General DClO 

edu~ation and training 

Biometrics 

Agrl_tex 

~· ... ~ .. . ..... 
:. • -. ·• t .. . . ... 
~..:.:::~· -:~.::.-. 

Digital Mappinq 

Cattle Control 

Stock·Control 

research in forestry 
teclch 1 ng I \.JO rd pr OC•! !"i!~ f THJ 

CS1 

\::~:~ 

'~j~~~ 



~inistry ot Trade and 
Comoecce 

~arcre P3rirenyat~a 
aospital 

~:d UC d t i ·) n 
iiead Office 
Re:,Jil'.>:lS(9} 
Exil:i Branch 

Lo..:al Government ~ Towa 
Planning 

~i~istry of Health 

~atio:lal Parks 

:-teteorolo9y 

Trans;>ort 

Reserve. Sank 

Taxes 

Geologi-:::al Survey 

Blair Re!'>ea:·.:h 

Ill. 13 

r·ii-::: ro Trade intormation 

lBH PC/XT National Cancer registry 

xang VS/65 (on order} 
Wanq VS/15 (on order} 
lBH PC 

Various coraputers 
in districts Accounting, payroll 

lB:·t PC/XT 

II p :ni·::ros 

p C" 737 .. 
. r .i. •. 

Olivetti M29 
microcomput;er 

Wa::.q VS 9!'l 
!·!a,,g LVP 
Wanq PC's 

Data.General 
s 1'10 

:ni-:::ros 

!3M ?C/XT 

Child spacing 
.. -· .. - -.. :J j ; . - )_, ~ (>! l ~ 

Game/?oachin9 statistics 
,.-,.~ .. :f~~J c.-.!'! ,2-:e2a !;!'ls 
<"' -.reather related dat.a· 

·: :. ,. 

. he 

aar:lcing 
· Salaries,wages 
statistics;w? 1 spreacshee~ 

Collection of taxes 

survev & research i~ 

Bilha~zia & other diseases 

:= _qn:c.x J l:.o"i · 

: ~s-· ·: .':JL.12 kr o~O 

: 1 

.. Mir-·,,. 

-:·,~· 

·~rn 
. ~; 

;.· 
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·2. Inhouse training 

Going into computerisation is a fairly big investAnent. 

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. 
• 4_· r. •·· .. 

. ,, i: 
·Different types of training· are required operator trai-

the supplier of machine. 

Many larger organizations, due to lack of any other ,. . . 

,. . ., · ..,~ .. al terna ti ve, arrange inhouse . trainin<Jio-"'.for.- hew.- recruit:s.;.whi-ch· ·· ··· ,::_> · ·· . -¥ 
~ ~ : -. ·r . .. ~ , . :;:::!~ 

; 

1:-

sometimes lasts as long as nine month. 

In Zimbabwe, vendors provide such i~-country training 

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

\ 
For example: NCR Computer Science Institute Harare 

. ,. 
ofers such training Aperidix 2.I .. ) . 

Training course schedule of ers by CF Tully Bureau is 

given in Apendix 2.II 

·<· 

: I," ' "•' ' 
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INTRODUCTION 

Th•~ catalogue Includes all the couraea that ar~ currunCly 
a~a1 labll' In the NCR education centre. Which Is sl tunted on tho 
tn1r 01 floor of NCR House. corner of saaore..Hachel 1wenue1r1rnt 
Stree!. Harare. The schedule Includes so•~ couraeft Which aro on 
a Je::..lio'J bi:\SI~ only. 11nd requeau for these coursell shoulll be 
•a~~ 10 the education centre. or to your account ••nagcr. Unlonll 
othcr~tlle spec1f 1ed, all courses co••ence at e.30 a.e. nntl tlnlnh 
at•l.Jc'P••• ., 

COUHSE PREREQUJSITES 

T:) r·~~e1·:c 1u.xl•u• benefit fro• each cour:ie. all stut1c11l!I 11hould 
re,·!'.'"' :tie pre-requlsl tes I lsted w1 th tho,·. course dencr 1pt I~''' 111111 
en~ure they have been satisfied. Jn or<ler to assist In 
e~:nu11~111n9 that students have th' necosaary,pre-requlaltes tor 
ea~h cour9e. there ts provision on the booking sheets tor 
ln!c-· · ·1t1on on relevant coursea or equivalents that tho student 
has a1:•ady underteken. 

ENROLMENT PROCEDURE 

kll enrol•ent correspondence and enquiries should be directed to 
the E:lucat1011 centre. NCR Zl•ba:ive <Pvt> Ltd. p,o. Box 9'19. 
Harare. The nu•ber of atudents on each course.viii ~e strictly 
ll•lted to ensuro •••l•U• participation of atudents. and early 
arpl 1c11uon Is therefore aovued. Pay•ent 111 Clue with the 
app11cat1on for• 1n order to ensure a place on the requtrod 
<:<'·~:~~. Ad11t1ona1 11pp1lcat1on for•s are avl\llable on request. 

COURSE CkNCELLATION 
,, 

NCR reserves th!t r lgh t to cancel any c le.ail' \n .~.,~·ance upon nven 
~~y·~ nct1ce to cu9toaers vtth conflr•ed enrol•ent. Students who 
are unabl~ to attend a couree auet lnfor• .th~ education centre In 
wrtt1n9 at least ~l9ht days before the courae la due to start In 
order tn receive a refun: of the courae fe~. 

I ':L" ::~·~.· 
COURSE COSTS ,•·;~ 

: '. ·d · .. ' ~ 

TH• co~t9 9hovn In the cat1lo9ue are per,;,.~tuden\ and Include 
tul t Ion. •ater 1111a. co .. puter U•e vhere appl lcable, and tea or 
ccif fee. for courses held In He.re.re. . ...... 

~here there 1s a requlreaent for coursea to be run on a cuatoeer 
~ 1 le; oul9 ltle lie.rare. or vh•r• there are e. nU'lber of eeployeea 
1 •~" the sa•e coepany requlrln9 • partlcul~r c9urae. a dally rate 
Hl' "!.l negot la tecl 111 th NCR, lrreapec.tJY9i.::.P.f •. r. the ·•U•ber of 
'tudents attending. NCR does,· however. reaerve the right to 
1~s1r1ct nuabers on such cour1e1 Where the courae vouiu be leaa 
•rfect1ve vlth too aany atudenta. 

-1-
;". 

I -
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"J: 
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l 

···;~+-. 
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... 
TAB~E or CONTENTS 

INTRODUCTION ••••• ' t •••• '' •• I'. I' ••• ' •.. I. I.'' •.• I' I I I ••. I 

COURSE DEGCRIPTIONS 
re coureea 
- lntrodUCtlon to PC's - MS-DOS .....•.......••••••.. 2 
'cPtH operating aynte•······ .....•.......•.••.•.•.. J 
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INTRODUCTION TO PERSONAL 
conPUTERS - ns-oos 

COURSE DESCRIPTION 

•. J. 

.. ~ 

' .• ~. ;. . 

. ,.,. ..-c.u'Q•~- ... 
•.• f.' 1 ........ ~ 

, Couc: •• ,.Nu~•r- i: zoooo l 
L•ng Uh .;,,Al-:;ii 3 days ,. ~·: '~\:.~ 

t1,.l 

,. ~!; '··! ' .. '";·•; 
Tiils course 111 designed to glvo prospecqve .. users , of Personal 
coaputers an lntroductlon to tho capab1l1t1es ana workings of a 
typical n1cro Coaputer. Tl'lo baste concepts and coaaan~s ot the 
ns-oos operating syste• are exp1a1nea anc pr11ctuec in a 11on:shop 
env1ro:i1ent 111l1cll c:oablnes lectures and ... n&n!1jl-On t1ae. 

ln a:::utton to tile hardware and operat1n9.sr.1tea'!," 
0

tlle llordstar 
ano ~ult lplan appl 1cat1on pac"ages wl l l. be ... explained a:id 
pract!sed 111tll suff1cu-1t tlae allowed on,.,ef,C:ll ... to let tt1e 
attencee 'get star tea·. and to galn an lnslglli ln\o 11011 the M1Gro 
co1puter 1ay be used as a vital personal tool in ·tile pertoo1ance 
ot tec~n1c:al. aanager1al ano aoa1n1strat1ve tunc:t1on11. 

COURSE OBJECTIVES 

Upon successful 
able to:-

·' .... ' 

·,. ,. '''·""" . '*'-:.JI" "' 
. .. .o\ ...... 

coapleti_on o.f the course ..... ~.the.~a.\udent 11111 ·be 

,.1 .. 

ldent1fy PC llaroware coaponents and featuras 

Operate and use all the keya of tll• aac1'11no 

Opera~• and use the HS-DOS operating ays\~IJI• 
• . .f"t:::.. !';-: •.• )~' 

~noerstand different types of '&ppl1cat1q~,,ofiware 
·: . ' • .. . ., :J~~ . . 

Portor• tile basic tunctlon~ of.a wore proct111n9 package 
and spreao-sllee\ appl lc:auon · , ;·•· . 'll'; 1 .. 

Loac. run a.·O execute progra•s 

!C~~ti~y tne p:o9:aa•1ng languages available on pc·s 

PRf.-R£QU1SlTE:S 

, " .,•r-. lll-'·'l!''.'."l<I ... ~: 
,.'.l 

• l •• ; 

,,,:! si.;.:~i:•·· 
. . . ;-,,,~. ~-··'' .. . ..:. .. : .· t.0••·~·1·~.ll··· 

None 1Ty;iewr1 ter uyboaro kno111009e an .ao111uuav•"" 1 
. '... ·lli'lelr.-f4.'11: 

II,·~.~~.': Ai~ , 
: !· 
,, ; l· 

.... 

. ,. t.i1f'lC '. =~~· ~- ~\~ ·. ·' 
. ~~ ·. . ·. .; .~ .. 

-2-

• 
.;$;;~~~*-~~:( 

.. f' 

11., 

.... 
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. ,, 
. ··t 

''·· 
!'' .t~ 
:~~ 
. ~"· ·:.-; . 
. t·1 

<~:l .I~ :r-, ~ 

-~ 
. : 'f.' 

' 
~-~ . . ... , . 

~1,:· 
·' 
~ ~ 

:.~~ 
" ~· 
•' 

.. ......... 1 ............ :. 

•••••• ~·· pEM' ••••--=...: 
.. '~;~~fjJ."'. 

~ _. .<:.~ .~:~; .. :· ~ ~·~" , . 
· .111~C '..~n;"t!': . · 

.:·~~}. ::· 
"0fH~?t.': . "·• '°' • " 
•'I ".:.:-'. .• :~:;.~:·.Jt;~ ~:·~·~~J 
,:.',£.:iQ" .. ~.J•" 
CP/H OPERATJ'MG'SYSTEH . ·.> :·.t\Dfttltlt~ff : , ... 

: .:;~)\I.If 19' J. .. ·"· 
· ~·tu~ ltll<i :.· '.'. · 

COURSEtDESCRJPTJON 

. ' ~ ,· . 

Course Nu•ber 
l.ength 

" 
1102902 
Self Instruct 

'*"''~ ~>.l ' ... 
An ·ope? .. Ung'f'ayatem IS a·sottware progru which provides the 
l n ter f ac:e:• <be t'ween• th ti c'o1pu ter ano the co11pu ter user. ,, .f'~" ,.,.. . '\' . ~ 
Th19,'·.'C:our'••~• prov a de• ,'you vath the background ano prac: t1c:e 
nece11a'?)Jll to· u1e your Oecuion l'late. v a.nc tl'le CPIM Oper11t1r19 
systea~ The' CPIM coaaands and c:oaaanc: usage presented 1~ this 
courae·'\~U1cl\1Ge''only thou rei,iu:rec to successtull)' ut1l1Se 
appllct:rt"olf.(:lpai:kk'gu or write progrus us1n9 t:BAS!C on \tie 
Dec11~~~-tsa:te': • v,· Th·u courae 111 cu :;nee to be usec: 111 th tt1e 
cP1n1'80,.ver•1ion :?. :? ope rat 1 ng sys tu. 

'.,,· ~~;~·~-' j. i~··· •. 

· .. ...... ~ ~ . ·.} 1 );f,. ~"; 
COl:RSE OBJECTJVES:-·._,,,: .. 

Th~~·~~~~~~c~',~~~~~~ la dea19ned to tuch you how to uu the 
CP/H-'.,o.·~·~i.'Uriil·Syatea'on your own Decu1on M•u v, in your ?wr: 
t 1 H, · .'V~;;!.':~TI~ . ' ' ' 

9~~ •:n,•. 
Th•r• 1a,.,ljt1i'dent?•anual available. :oo;ett.er v: :11 a c:ourae duk 
wh1Ch~c~~-~~!~aed with any releaseo OMV codel tha.t uses t~e CPIM-
80 ~peri.ung ·u.•t••., .. , . ............. _., ....... ,,, 

;·.~··'tt'lllOe-.:: .~I .. I.·~,· 
REQUIR. . . -~~·!.>'ii! 

. "·'/' 9111> 1: : . "•' 

Sh0'~1~·: .. o~'.l~qufre ill~·couraeware d1sk u well u· the unual. 
COU10:° d ie Cij9'~·~·1e a'.11Vtl and a QU&:ter 1n::r1 ~Jex C:ak. ar1C:. we 
~.1.J.F · · ~\~~~Uh; a copy ot tile software with th'!: aAn1.1a1. 
·~ ' . 

,.1 .. 
•. r:··.' ' , , 

.. 
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WOROSlAR - VOROPROCESSING IN DEPTH 

COURSE orr.CRIPTION 

Courie nuaber 
Leng th 

200002 
Z 111.\)'S 

Word processing software 11 a productivity tool tha' allows 
so•eone to coapose. store. revtae. edit and print texts. This 
course 1s designed to revtev •working knowledge of the FC 
operating ~yste• and an "In-depth" ~novledge of .the ~ouost~R 
~acka9e. Besides looking at all the coaaands within the wor~
process1n9 package. the couree vlll Include tuition on SPELLST~R 
and MAILttERGE. This vlll be an Intensive cour1e with a great 
deal of ··hands on-. practical vork on an NCR DECISION M~TE v. 

-,;·~~:--:;~§.~~ 
COURSE OBJECTIVES -. ~/ •. I •: ~· 

upo~ successful co•pletlon of the course. the student v111 ~e 
able to: 

Describe different type• of Wordetar files 

use the different control keys on the keyboa~d 

Use standard Vordstar co••anda 1nclud1n9 inser\.·~eleto and 
1001 fy tor words. character•·~''l ines or ··t:· r'a9raptis ·····.t-·~ .... · .... ~~r-~'!·~ 
use the narch anJ repl1ce function· on & 1lt~,R9tor chuacters 
to change tne sa•e vord <str1n9> throughout~the text • ~ ;- -:·:.:= .•. -~; .• ~ 

- • ~ .,,.'l;: .. r: ~· .: ...... ~\. 
; ... '· .. ,, ... •·:.~:>!':I 

use printing control character•· 

Perfor• colu•n aoves -.· ~ 

Set ur91ns. page- lengtn. Indentation. 1ext·a11gn1ont a.nJ 
11ne spacing In the printing of a docuaent · 

Control the_ cureor aoveaent~\o Ju•p fro• one locat1011 to 
another In a text ~ \~·,·".:•. 

n:;.i a.c.1 ";,;" 
V!!e SPELLST"R !:)4~··"~'l~• J 

Use t1"1Ll1EPGE 

i'Rt::-Ri:QUISITES 

tntroduct1~n to PC's <MS-DOSI or equivalent 

•• M 

' 
" 1 

~ ~J 

~ .. , .... \. 

~ 

--~ .. · .. _:··.)&~~~~4£~i:::~. 

I, 

- ~· 
f . ;,., 

- .· . 

. ,~:._~,-.. • 
!'/'. . . 

:1, 

;~ 
.! 

'" 

~. 

... , .. . _~,::,._ 
·:.z:. 
.-::ili : ·: .. ·. 

~ 

SUPERCALC SPREADSHEET Courie nu•ber ZOOOOJ 
~engtn ~days 

·COUR&t:otSCRIPTION 

'· Spreadshltet p1·09ra1u al low the 1•1• ot a per10".'al c:oaputer 1.:-r 1s 11 
tu11:1 · pertoraed 011 data analysis sheets arid c:•1cu11110~1;. 
Sup"l'CAIC II t.111:s19ned to1· all levels ol per:1onnel wt10 w111 ~·: 
u111n<1 the eleor.:1L'•.n11r.: apreo~sneel ~r.ip11co11cm. S\udtori\s w:~; 
·11H1·n·• ltlow '. to 11-:t up • s1:•ru.ra11~~1 an.l ~'" ttie 9r.1pri1c~ ;i, 

supercalc 3, 
!;\J~·'!'.'~':9:' .. 
• .. _ .. ;:.;,,;f-... 

,\COURI~ :OBJECT I YES . 

--~~~~aful · co1p1et1on of the course. the student will r.., 
ablUli'r.').. v.>· 
... il';iW!'''-~'.~iu~ . .. "' ... · ~-wa:• .apreadaheet and detall hOV and Wl16t1 It C:OU\d tie ·~H·;! 
t;•1it r•:r.•e 0: ' \I ' ' ' ,• ·;;, ;Cl•'-"·~·.,4- IC t I YI to the 1pr HdDhU \ pr 09 r u 
~-..-.·tfW: .• ~,!;iio . 

·-: .. ~.~··fi.P.•ltn ~preadlhoet toruts and calculation aodel• for 91·1.,r: 

"; .• lf¥•"··,; .. .. ,,~i:"' .; ;:," ... ..... ~.r; . . ct:-.r•~Old a DPl'06CISh,,Ot. ~r.ar.90: ·.·.}I' llltde~ II• It .ir .. ; 
. °:t.. D [at .. U. 
<. 

"Whll.t II" .conaric.s 

·oc:roll1n9" .1ri.1 "90 trJ ~:..,,...;; 

.,., :'.,.- 1'ii :-~'. ·' ,, .. 
• : ·1:PIU:rffEQU JAJ TES 
~r;,~11.'· .... 'tOl.'t!t ~ . 
,.,.,ni,_1JllAAl4Al\:IPI\ .to PC ·<MS-OCJSI or oqu1vAlt>lil 
• c~J · ·9ti>tC•l zcn; ·, 
'.'.'18·, _Coot. .... ·~111 '. •'• I,: 

·::"~·1t?.(~::.11<:ti ri,.:,: 
~' . 

. : .1~ : .:; -~- l\OtilC .. ,. 
., 

.; . 
-. ,. ~ --:,-

~., r'···~ t : i.·!·: 
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~ 
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HULTIPLAN SPREADSHEET Course nuabor Z00004 
Length ~ oays 

COURSE OtSCRlPTlON 

T~e course is ees19ned -ror all leveis of p~~~b~nel wno w111 bo 
~s!ng 1:ie HU~TlPLAN electronic spre•dsheet appl1cat100. The 
atuee:it w111 !earn tl\e basic concepts and features ot MULTIPLAN. 
Hi a practical. l\ands-on env1ronaont. · .,,,,. '•"· ·· · 

: \.': 
•.'-'· 

COURSE OcJECTIVES 

°t' ·11•' ·- .. :, . 
1.-i-_1.;.-:_~·tu: •. · 

~ ·-:--·;:)~'.~< 

~?on s:.:~cesstul coaplet1on of t~e course. tho student 
Q.~~e "..O: • 

. .' .~. .. •t''3rl; i~<"· •. ~. 

!.oad a:id Save r.u1t1plian spreadshee.a·-',,~:i ·. · .-~•;..· 
£r. a·r :>a a ln tl\e spreadatie•t!·l· ,._,, ~l -.. . • . r· ....... , ... i~ ..... ;:i.:--... ,.;. ,.,1;. 
6:.:1ld and er.tor foraulae ·· ·':: .. · · ~,. 

ror~at the :nput 

Pe::ora tile transfers 

?r:nt 11\e S?rea~she~t 

i'RE-RE:QUlSlTES 

c:. :"" .. £,a·: ·''·'if: . 

. ~ \!..l.:; 

..... ., fl( 

M~-: 

·-··~·· 

'.f~~;}!'f:. 
··~~·· -~.:·~~ 

'' 'C. '1~: : f~ ~··~'!1 
~·)•t• .... " l. 

:n1ro:~c~1on to ?C 1M~-oos1 or equivalen~ 
! .' 

.\, 

•J • ~ ' 

,,;.~(l j ~·.z,, ·I 

·~ • '. ' 1: ~ .... :·· 

WI l l t>e 

. ~·· .. •. 
!' :;~· 
! 

I
I ,; 
' . 

lj 
I· • '! ~ ~ .. :~ :_. 
,. i· .. f 

~ . 
-.J~ 

>·,'\. -;:~·~- .. :· . ';{. ,. 
;·· .~ "l 

' " 
f.: 

<~. 
. ....... : 

·1; .. . 
~!>~ 
,.. •• j:t. 

•I f. 
f 

-~--~-....-· _ ....... _ ~-·· 
'. :·:' . :· ·'.~ ... 

.. -,;{:':.~'.~ ~. 
LOTUS 1-2~3 WORKSHOP 

. ~~ ·:~·.;itt:"·; ;~~'.· 
COURSE !>ESCRJPTJON · 

Course Nu•b•r 
Leng 111 

" 
zoooos 
2 Cla)'S 

~:~~ .. ··~:··~ ~;· ... ·,~~·-~ . 
Thia courae. )a dea1gned to help understand 1~e overall concepts 
ana .. · &ppl tea ii on ot Lotus 1-2-3 arid 1 t:1 f ac 11 1\1 es. UH ot 1t1e 
Lot~j.{1~.$1t.•t.Cl•1'••.\, c:an llolp 1101ve your coa111on buS1ne11a proble•s 
auc:t\·:: ••~-forecuun9, buogeung. cost 1n9. a.n&lyau etc. It 
enat>l'-NY.$1~\S>i&Chteve uproveCI proC1uct1v11y 1n tr11t wo:-k place by 
us_~~~-;~ software to control ancr a.cce:s 1·nfor~a\lon. 

'·-,\: 

cit«9•Pl.e,U.on o~.th1s course tl\e .atudent ·111111 

"•nuai v1 tlec::-on:c 

oua Lotua c:oaaand• 
\tito,"' ·. 

1-:Z-3 

ppearanc:e of a spreadsheet 
~n '":ti 1.1t ·11i~ •. 
·c~operations. foraul•e ane l:na~c:a! 

, . .,, . tune t 1cr..s 

1oa.~1ns. :av1n9 an~ pr1ntJn9 

• .. :,µ 1'th.,"What - Jf" a1 tuat1or.s 
~ ~ 

' ....... . 
• · v(. · ~~ .~owjwo : ts t 1 e1 

. '---~. "· .. Pertora aoat c:on1ol1dat1ons 
:..~ .. !'•~' <=.•t·(, . '. 

•· Den9r1 ancr· print 9:-1ap:1:1 
.-1•.J ! 11 ii. 

, ·hi&.t•~? I . 
I ;· ,.,,~ L~1 :. 

PRE-REQUlUTES I 

lnuoouc'C1on:cto PC'1 CMS-DOS> or ~qu:va:c.1;1. 

'·: I; ~,C, p ,''"; ~ ·.' 
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OBASE 111 PROGRHHING. 

COURSE DESCRIPTION 

' . .., .. , . 

cour1& Nu•ber 
Length 

-·~ 

:::00006 
s d•ys 

. . 
The course Is 11•ed at anyone Vllh a knowledge of PC'9 who 1111l1on 
to uso 081\SE I I I lo wr 1 te data hand II 119 i>r -:19ra•s f\•1 uirn 1 n 11 
bll!lln~s~ or personal env1ron•ent. It 111 an 1111e11s1vc. h·lntlii-cn 
cour'e which Involves solving a prc-oe1er11nod prublo~ by 
creating the nece11sary oat& Base file• and coaaanu f1ll)S le 1·1111 a 
progr u•. 

COURSE 08JECTIYES 

on successful coeplet Ion of thu course. 
ab)!!' to~ 

the ~llondeo should Uo 

Ooscr1be Data Base concepts 

~reate Data Files 

Describe the S1x Type• of Fales 

Use Indexing iH 

Perfore Ille handll~q 

Establish coeaand f1le1 

use the varioue progr1••1ng co••ands 

~rite a coeplele progra• • 

Use external f 1le1 

;!f.: 

PRE-REQUISITES 

.•; 
; .;." • iJ• •. 

.r: ( >ll'C( ~ ~ . ~ ~ 

.:•. ri·~ i" 
~.., J!.. •F" 
.. ':~J1f):" ::11 

rae1111nty 111th eac:ro c:oeputer·operat1ona. 111~ 

Soee experience 1n flovchartlng/prograee1n9. 

•'.. 1 •. 
,.I~·. )lo°:l'IJ)t<t 

·•· 
.. 

f 
' 
' ~· 

·:~ 

- ·-:· .. -... - ....,". 
}.;.. ,.,. 

· : YRX~bPERHIONS 
~>.-2:"5;, '1..-. ~i.:· ,, 
·f:'t:\ ~·t ;r.!•to~ ~ · 

..,~~~ ··': u_.-1( · .•. 

COURSE DESCRIPTION 

u 

Courie Nueber 
Len9th 

330905 
5 d&y• 

Thfa. ·cour1e pre1ent1 operatln9 proco~uro1 u1ed on an NCR 0000 
Ser1oa proc:eaeor ualng tho Virtual Re1ourco Executive <VRXI 
OperAl1n9 Sy1tea. Systo• 1n1t1a11sat1on. )Ob tlow. display 
re1pon1e1·and un1011c:1tod Input ar~ ~1acua1od. Hand1 on worv1hop 
allov1 the' 1tudent to enter )Obs. request displays. and respond 
to DY•t~• ae1a19e1. Ut1l1ty routines. re~tart 4nC run book 
proce~ure1 are also d1scussed and pract:sed. 

COURSE OBJECTIVES 

Upon··'auccea1ful c:oepletion r this course the etudent wall bo 
able to• .... 

Briefly deecrlb• the function• and co1ponent1 ot the NCR VRX 
ayft\ea~~ 

lnl t1al 111:e an NCR eyato• In a vi: tual 1tor&9e eode · ~ 
! •.;. I' 0 ·' .... 

~· Cr,ea;~,the nec:1111ary lob control lan9ua90 1t&te1ent1 to entoiC 
~ .;;ob•'•toithe·YRX 'operating 1y1to:1 
:,.:.:-; ·:•.; :.n f~c •.. ~ ~ . '_, 

Enter •Y•t•• control functions. sy1to1 control coe1and1 
~~.-and::~n·eollclted Input 
.... .;. . '. : . " '· ~ .. :· 

Reepond to 1y1tea ••~••9e1 and request 1y1tee d11play1 
.. i·. 1r• :o~ . . 

"' R•f•rerid•· publ1cat1on1 to coeplete par.ueter1 tor 
b111~.u\1l1ty rput1n111. auch a1 copy and 1n1t1a11zat1cn 

.~011»Uo\ll"Oie• ~t -

• Prepare JCL to run catalogued )obs, p1g9yback )Obs and re1t&r1 
(I! '" lr•Ob• ~··ltQ' ' 
' 1 : ,fe . .tc;ie.1: r · 

.:.;,n, .Ue'e'll:DfT'or NOTE to dlaplay directory. create and run• 
c1talo9ue ]Ob, delete a fale an~ display tho atatus 

cono~::~.P~""' I> 1 ro~ ·. · ·~/ .u,~~~~~~, ·: t~.- .. , 
PRE~JllOU 11 .1 ~El 

. ·.,~:t;·; •. , .. -'!' 
,,1·E0Pk'eonc!iipl1 

-9-
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VRX PROBLEft SO~VJNG TECHNIQUES 

COURSE DESCRIPTION l' 

Coura• N\l•b•r 
Leng th 

~ . . .\ 

KO?IO!!i 
s <lays 

Th~ course 11 <1e11gno<1 to teach a 1tudent \he VRX operating 
systo• structure and function• v1\h eaphaa11 on th• sof twaro 
control table content and lnterrelat1on1hlp. Th• 1ntent1on of 
th~ authors 11 that the 1nforaat1on provided by th11 course viii 
assist the student In analya1ng and solving hll VRX pro9ra1 
problecs. Students vtll debug NEAT/VS and COBOL prograas. 

COURSE ODJECTJVtS 

After 1ucces1ful coaplatlon of \hl• courae. th• atu~tint. ualng 
ava11a~lo :oterence 1ater1a11. v111 be &Die 101 

List the f~nctlons and explain tho assoc1at•d control table 
:~!~t1onsh1p o! the ~011ov1ng parts of the VRX operating aya\ea: 

Satelll\o and Kernel taaka 
!OS aodulea 
Task ano DSA canageaont 
virtual storage syatea 
Prog:-u 1oaoer 
Filo aanageaon~ &nO CA" 
B-1er1oa support logic 

Print an~ interpret th• aot\vare update table 
oescr1De the s19ni11cance of the JOS aoau1e•1 lOCB chain• 
11.a:pret HEJi.TiC control tUl• cetin1uon1 <INCL t1lea) 
Briefly doscrtbe the 1ystea•1 interrupt handling ano explain 
tne 1cr1:sr relat1onah1p 
C:1plain the purpose of th• lock, queue an11 .... 19nal header• 
P:operly 1nto:pret th• systoa contiOl atack and th• 1tack 
anal ys u report · . · 
E1;>la1n VRX UH Of the 11nkage table and.:'user stack for 
contro111n9 1nteraodul• transfer 
~escr1bo the purpose of the software v1ndov and th• &-series 
:>:&:::~. tatile 
:..es::;:ie and properly 1nterpre\. in.a prob1ell';ao1v:ng environ
••~:. t~e ob)ect sections of a VRX Cobol pro9r&a 
::>es:r ::ie the functions of the three 01Heren.\ .v.1rtua1 aeaory 
~:eAs ~sea tc ai~ulate • 1y1\ea dllk tor ta'i)Ob••~ 
s~::e,atully analyze and aolv• • p:o9raa·,~abbl-.iu1:n~ •CA~ 
:n~exe~ ~ile ' 
:n:~:p:et ana 1olv• a probl•• as1oc1ated v1th,l-sor1os 
Sv;>;>:>rt lO!llC 

?RE-R£0UlS!TES 
~~~,. 

Cobol 7' or Advanced VRX Cobol, or Accelerated .NEAT/VS experience 
VRX Operat1n9'Syste1 e1por1ence 
Syateaa analy111 experience an a VRX •"v1ronaen'\ 

-1f>• 

~ 

·.·.~·:?~:f ;t~~::::::: 

I: 
; . 
'· 

:t! 
\.
~ I 

, ... 
~ ;! 
t 

:1 
.~· .. .,,., 
J' ~ 
.iii 
.~d 
.·t·· 
f 1 . I 

::':.!f' 
.;· 
..... ,;. 

··:·fl 

:· ·~ .. ' . " . " 
~}~~(·-~-...... ~ 
. '.·:. ~ ... ~.: .~:~\~ . 

·~<~/I2? :~~": 
,. 

.• .i.'.;.. .·. ·' 

YRX;;t•NttltMAtl'O 
,••II!"'''"'• .. ,' ' 

Courie lfu1ber 
Long \II 

K!5Z10!5 
!5 ilay1 

~it,.ilcfo·, :a ifr"-
:. ·- ..... · 

COURU•DEICRIPTION 
......... , ... I • ' •I" ; (oj 

\, 

T1111 ~cour1~t11 ce119neo to 
Of \tie aOOUlU, tablll, 
operaif~9 &y1t••· 

i·,~-. ,j .,,. • .t: 

provide docu1entat1on and 1tructur11 
tec11n1quo1 and tunctlOnl Of the VRX 

COURH 1'0SJECTJ VEI 
...,.....,,,fft11'• '· " 

Upon '.(i,ucc.e'u·tul 1
' co1pl e t'1'on of u111 cour u t Ile 1 tuden t v 111 be 

able tOI. 
li"1" ~J()l,l•J i 'Oe .I I , ... 

• 

Deacribe VRX 1y1te1 1n1t1a11zat1on ate?• and dettr11ne fro• 
oocuaenta\IOn· th• or~er and call of a par\1cu1ar atep 
• Etifal.;.J~•c·u ,. •: , 
De1crlb• \lie real ano virtual •e1ory taDI•• and fil•• anc 
CHcr:U:>t~~ll•' techn IQUH of addreu ·trans u \ion 
. :~·,.n.'~..-u '·· ''.'"''" ' 
Rel~te:~lle 1leeent1 of VRX 11n~a91 11c~an:11 and •1tract 
nec:e11•ry:.1n·1oraat·1on' tro• a YRX au1p 

-. .... ~ elt1wnt1 In ~he v1noo,,.. 

anG 
tne u1e1· 

and 111t1 ano locate cha1n1 ot 1oc11 an 

cna1n, an~ 1nterrupt procedure• 

iapt 1poo11n9'iech~1Qut1 

. •,'. 
'~,:· ..... 
i~.Jin9CTochn1QuH couru. ~ 

1~99~~.'tet.,.aud1onc• u poraonnel rupon111>l• tor uintenanc• 
and/OJ'~-.1uppor\ of th• VltX Operaung l>'l\H :r1 \he capac1 t>' of • 
11n••1~pro1raaHr. 1y1tea1 anal r• t. •>'•ton. eng 1nur. or 
101 ~~w~~~o-;•r · · 

· .'.-.;:-:2.T~;" <.· 
-11-



~. ., 
~ .; 

~ ,. 

I 
I 
:~ 
·"} 
·:? 
-~ 

~ 

j 
'·~ 

:~ 
"i 

. J .... 
i 
:.~ 
:..:-. 
~3 
~ 

~~ 
·.·.> 
·:.t 
::1 

: . 
:_J 
··x 
:--~ .:. 
-~. ~ 

VRX COKHUHlClTIOHS - KC& 

' .. 
COURSE DESCRIPTION 

cour111 Huaber 
l.en9 th 

f . 

..... ioc·;. 

JB"JI05 
5 c1"y11 

Thl9 course teach•• the 1\udent to prov••• . telecoa•un1cat1on 
11ppl 1callon1 using \lie Het11ork Descrlptloft''-"ari~u,i9e <NOL> &1111 
ttes9119e control 11yste• <HCS> ... · ~~· ::~1-~. · .... 

... I f ~ ~ I' <;_ : ;~:': 

COURSE ~~JECTIYEB ·' . . . ~r..,~l.!?-Y~ . 
Upon 11ucc1111tu1 coaple\lon of 'tllll cour .. ~:t·11e.~i(udent 11111 be 
able to: · · · · ' 

i . : •\" .·~. '. 
. .i.i J:A..· 

Explain the VRX Telac:o••unaaauon· uaer ·f9t'~et"teee"'ilnd relation-· 
ship to tlle VRX telecoaaun1catlon1 '••IC atrua•~rea l... . . 

Crute the •Y•tH lnltl•lla~~·lo~ and Job ·~;~·c'iH~a·t1on1. 
necessary to define telec:o.aaunacatlona re•.o~urc:•,11! 

•" .. . . .... ''. ·' . 
Oulgn. code, coaplle, link ecut, teat, ·ancf···u1ec:onun'i-
c:a.t1on1 progra.a1 u1ln91 · , · •. · ·, ·. · 

- Helvorle deacraptaon language- CNDr.).•~ .•. , . : 
- Huaa9e control 1y1tea CKCI> ·a1ngl• .~akln9 for 

TT1 tera1na1 <YRX Cobol or NEUY&l''·:·>;.·'·:.'. .. 
- HCS aultHuklng for'TTI and pol'led:'tei'a'lna.11 

<VRX Cobol and NEATVB> 

Use the TC~ID feature 
helpful tn te1ttn9 VRX 

PRE-REQUISITES 
I 

to capture tnforaatlon tllat 
telecoaaun1catlon1 prov~••• 

., '. :.~~ -~~~·ii(. 
. . • . . . """ ·<-~•l·\r} ,., 
.. ... ;' ":::~•fti'\:: 

VRX operat1n9 eyste• lenovledge :. :~·t.C"nGi' 
•,· . 1' ~· Acceleroted NEATYS or Advanced VRX Cobol 

coaeunlcat:on aystea concepta 

"IZ• '• 1 .. J,, 
. . I,,, ... \l ~ 

. \· ," .. ··· 

• < 

.:~ ..... 

t.:.". 
. l, ..., ·• ~ ~ 

. ·.· •. ·W.';t 
I ··~• ~ , 

I • ti.-.. ::.; .. ·. ~· ·.~ ~ .,,.·.., '• -.. ' '·'·'· .... . , '. ' .. 
'·•/ ... ::~~:\ 

11111 

·, 

bl 

I, 

l 
.~ . .. 
'· 
~ 

' 
-~ 

i 
-~ 

'· 

\ { .•. 

~> ;i 
:•.;. ~ 
">,t .. 
.. •' 

. ~: 
i·. 

• 
,.··1.-:::1. . 

. .-·l·!. 
... ~, , 

I , I 

\ 
l.1 

1·. 
•I 

'· " 

... 

··•·_:::::~::::::::. 

.... ' ..... ,: ...... , ... :., ' 

'• 

·• . .;:· • 't 

.·lR~~,,~X,,~~~~ATINC1 IYITEH 

IJ 

Cour H t1uat11r 
t.en9 "' 

KZ 1105 
5 d•y• 

,· ,•'' • ..: •.• ,, l. ;' 
,.,., ··sM.%•;.,l, . 

. l'j•'•·. ·!(i~.f;; Sut;~ : • . · · • 
· ~gua11·.gu·~1n10N 

. ....~ .. ·~\-~( '; ;.· 
Tl\18~,c;our•r· prepare1 the I tuden t 10 uu and 10 
u1•'.\'..•\)le. 11J1rac:t1v1 Tran1ac:t1on Eucu11vo 
ftQlt. ••P••U Of th• op1railn9 1y1te• 11111 

1upport otnar1 wno 
opera11n9 1y11ea, 
b• covered. 1111n 

.eap~'•&•.•n noraal op1ratln9 proc:edur••· 

r~-i'{ ... 
1 
"qomt:pue:~v11 

,ful coapletlon of tll• c:ouru 11'1• uudent 11111 b• 1bl• 

1\iFarilu"cieutancUn9 of th• conc:epu and tuturu of 
-:9"1'Utn9 •Y•t•• II)' ut11111n9 lh• appropriau func:1 icma 

-- ...... ~recun ;'ro••••'"9 ta•k• 
_,_. .' 'H • • ' 

~~· proflQtency 1n u11n9 aaloctad coaaa.nd•, op11ona 
V1 Of the ly1tea coaaand l&n9ua91 
~i; •:·:I; ' I · 
~,crl•t•r op1rat1on1 1no1uo1n9 u11n9 the auto1&\1c: :-

·=~~~-~ .. . . r:f 

~ 

·~-~ted ayat•• utll I ty pro9ru1 1nc:ludln9 Tax t 
~fr, coocu~rent 011k 1n1t1a111er. na.9net1c Tapo 
~r'•"~~l\t1aatn9 Tape 1n1t1a.111er . 

:'•cl to 'nt•ract v1 tll th• error r.09 Utll 1 ty. Ille 
•t1•n111ty, and 1y1tu ~c:c:e11 control u 111ey 
\~ d'ally oper&tlon1. 

... '' .... ( •11.d' u11'control 1tr1n91 

. '~~~-&::~a\ch proc1ue1 u11n9 th• b&lc:h quou1n9 feature 

., 

... ·' . 

Perfor• 11lect1d operat1n9 1y1te11-related pro9ra•a1n9 
1uncu10111 

l!'•llt•41H•tl''111•;1 •· 1,' 

r~1 ~;:99fpr •. pared to ln•t&ll and uk• bulc: aodlf1c:atlon1 to 111e· 
~or. opec'&Mnci·ayatu ooftwar• ~ 
n111x.·.ut.~·1.•f·fli-' ....... · 
!U11::«~1\t.•• 1.,Jl'J, • d 1

• 

.:..:ir.lllt: . l 1.l<: ~ ... PRE:.RE~. ~L.~TES 
SoH.:•~·perlenca wlth an Interactive 1y11u •·9· IHOS . . ;~~Jx.~ .t.:.-... 

't'k''"• ,,._ L•."\"'T. ••• .u . . . . .... ~ •• •'·ai'"'.,,.· .. ""1.'....' 

"'.-'i'.t_li;., - .. -
!11li, 
:~~i 

" -13-
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!KOS V OrERATINJ SYSTEK 

. .,,. ... ~.~ . , 

... 

r emu• .... 

Courae Nuaber 
Len9 ti\ 

1\08105 
5 1:1Ays 

COURSE DESCR ! PT I ON :,,~:· ,:_•:-i: . 

Th:s course p:epares the student to uae~~r~~ ";o provide support 
for the o;>e:aung .11yst•• known~. aa '·:·.the Interactive 
Ku! t 1;iro9raaa1n9 Opera Ung Syatea V c lKOS,V>, · · Eapl\&111 11 placed 
on sys tea operations, hardware coaponenu \.11,d .cont19uration11, and 
o:ieraung sy.11te• coaponenu.··.~· Thi• aaterl&l ·'Sa:pr•••nted throu9i'I 
• series of 1 ec turH and a reinforced .\bf.OUgb~tea• env 1ronaen t 
workshops o1111c11 perait \lie atuClent to co~~~~~\~. aystea coaaand 
~ i les, i.:se the uul l ty features of t.I\. • 119 1y1\n. &nCI 
ccnt19ure and generate the lftOS v syat~~: '. , . 

• t .... . ..,. ... ~ 

-~ . 
. .. . .. -~·: .. "' 

t ·~· ~ •' •, • .... \: : I 

CO:JRS£ O!JECTIVES " · ·.• ... 
· .. 

Upon suc;esatul coap le \101\..IOI tt111 courH1"in•'acuc:en t w 111 be 
a!:ne to: ti~~ ••• ~:41 . .\~\~ .. ~~ 

•1-;~.;. ... ·~~"'-:-~··' 
!>eaonstrate prof 1c1ency ·an ~11n9 lKO~~r~~~~- coaaands 

C;ir.struct and use syst•• ·c·oaaand' con\to1':'auing1 to •'•ploy 
:~es v srste: p:ocessers anc: ut1l:ty rout1ne1 

., ... , ... ,. " . · "a.i.At -" 
u1e the Tut Editor to construct. aooit't~..:·an'd:'ator• O•ta 
: : : es 011 c:; sk and cassette · .. 

• w : 1. • . , •: a' r ~ •""' •' 
::.e111or.1 t:& a • lenowl eOge of: the I 1 le Vtr\lc't\f(.•• and d 1rec tori e.11 
~sed 1n !MOS V · 

!ze::ute \::e following U\1l~t)' pro;ra•sW~sSORT: l!l':'At.:.Y. stPlC, 
s:1P. a~rc:. sFlST. SSCURE. •~lNT. aSAL!SALPC. ANO STAT 

~~·:•\• \lie ha:dware 1y1t•• on which \he !HOS V 11 being ~••d 
!~ worksh;ip 

~es:;n &n~ ;enerate the :HOS V operai1n~ sof ,ware f~r & 
s~e:::!:c cont:gurat1on basec upon h&rdw•re ahC ~~i,~are 
;e;~:reaents 

~eacn1t:&te ;irot1c1ency in e1ta~l11111ng and u11n; • ••=~r• 
:~os v o•e:at1ng .11ystea , 

PRE-R!QUl SlTtS 

t:>? conce;> u 

-u-

.... e, 
~ 
~ 

·." . .. :! 
~ ..... 

.. ~::\'i 

. r1: 
!! .• 

..:·.J,~. 

. ~!1 

1
. 

·~· . ! . 

..:.i·~ . 
" .. · , ... . ,!' . 
·,, :.-

(. ..,, 

, .. 

. ... 

.... 

J ........... - .. ... ... , ·,;'.f, ...... ~'.'.f.r. . 
.. '.~·"9.1~~~:,·:""......._,, 

,,.;·,?:~~"·"~~1~fJ llY~Tr.M •....... ~.;~ ... ... ~.·.. ~!.;,:-:· •. <: ~~,:~ct:.· 
..,t.'-' .... _ .. , 

TJC?N . 
•:~1·\ 

. I 

flU •..; :··· 

cour H Hu•Der 
Long \II 

Y.l!l!~,,., 
! d&)'I 

~~~•ta111 \lie uae Of varlQUI coaaand1 con\•lned 1n \lie 
11j.JJ•t••· Ute of UNIX coaaand1 and \lie Bourne Shell 
"1}r,ai'io,nJ•'•~C1' 1ottwar1 oevelopunt u _pru•n .. ted, 

,&c:ed bn ht areu'of1 1y1tu optranoni. the 1y1t11 

,,,o..-~··.; I I) ,,, • 

9: ~ ~"' ·' . 
· •. • . i·• 1c 

.:•\') .. ','\;(ii t:S) 

· 14 var1ou1 U\llltl•• and aottvar• \0011. 
1-t .. ' •••'1· Ct.'U•..,.J t 1•1" . I .!> 1

• 

•.,~~.t.· ..... 
Vl•lt"~l.,CI"' :·' 0 I . ' 0 

• 

. •': . ...; ~~~.~ I 

P'•'tloil:of·'the couru. tne uudent vii! D• e:>l• 
/· . . . ' ;r,,. r:ofl .. ; • . " 

"a\eli: :coa•anaa· tn dally 1nforaat1or. ;iroc1111 :~~ 
:· -~ I :Pr .. ~ • I I'• ·, 

'if"anisrt.tore·dUIC fll•• u11n9 one ot tne av1:ia:11r 
. • ~0111 ... 1.1 . ' 

.,,... 1.h .. ,. 

aoftware ~0011 tor pro9ra1 e1velo111ent 

~'-i\.' 

directory 1truc~ures u1:n9 ~r•:•~ C 

co1pleu ioca1 &nCI r.etwor11 

Utl!ltlll &Vlll&blt WI~~ ~NlY. 

.. ~.t'· .~: :'::T .. 1:; '. ' 
• UNJX 11 a tr&de ••ru of Bell ~aDora,or:•• lnc. 

; t\X', .. ·~ ,.; " -15-
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&ASIC PROGRA"HlHG Courie Huaoer 
Lengtll 

ZOOOIO 
5 days 

COURSE DESCRIPTION 
.,, . ~ 

This course acoua1nt1 \lie student With the lunda1enlJI concept~ 
of BASIC progra11lng through a probl••-or1enled Approach. scroen 
loraats and data prec1e1on handllng are studied In s11pla 
app11cat1ons. Workshop exercl1e1 enable lhe student lo write. 
test and debug progr111 1011ow1ng cl111roo1 ••••pies. 

COURSE OBJECTIVfS 

Upon successful co1plet1on of th11 cour1e. th• 1tudent w111 be 
able to:-

Code. enter. debug, 11Ye. and •••cute a BASIC pro9r~• 

Develop a pro9r11 using the appropriate data types. ~lsplay 
1nstruc11ons. and 1rllh1etlc e1pres11on1 fur nu1er1c value 

Wr•te 1~struct1on1 ustng the b&ILC #unctlon1·explalned during 
CllSS 

ror1at 1 screen 011pl1y 
. ,. 

ro11nw tlle loglc of a b111c pro9r11 
foi1ne•t loop1 and 1ubrout1ne1 

PRE-Ri:vUISITEI 

£UP concept• 

that Includes several 

. ~ :" ... 

,t. ·~ · ... · (1 

So•• experience with a .•lcro or other 
~eyborr~ e•perlP~ce 

c:o1puter; or typewr 1 ter 

. , ,. 
·.;a, t 

' I 
I' 
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·' 
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ADVANCED BAIJC PROGRAHHING 
,...•:"fl:Jf I 

. ~~ . 
counsE DESCRIPTION 

~ 

Courie Hu1ber 
Le119 01 

ZOOOl I 
5 OJ.YI 

Th1s cour1e ·11 de11gned a1 a 'follow up' to the Basic course 
nu•ber zooo10. It to11ow1 the 111e tor••t as tho ~rev1ous courao. 
being ·a coabln111on ot lectures And workshop1, but goes 1n :~ 
•ore depth. adding to the nuaber ot co•••ncs covered, and 1ore 
coap11cated pro9r•••1n9 1xa1ples. 

.~ :_:, s ! • 

I '• 

COURIE OBJECTJV!S 
" .\It.: ~ : 

On; 1ucc:e11ful co11plet1on ot thll course. 1n addition 1.:> tru 
Obl•CllV•• ••t In A ·~hSIC' BASIC course. \hO student w111 ~~ 
able ;·to1 r •., .. : 

Oe~1vn a pru91~• 
; . . .. ~ 

Do.advanced tl~wcnartln~ 
,, ; i.' • ' 

rerfor• ~u•pl~• 1111 hAndl1h9 
, , 0.Wt·'.; ;r rJOl.I 

•: ~ .IJl ... ~IU'~)'I 

ll11 1t1·1n9 11.rn<1l111~ And llata t•I-> 1toc.l9e 
:a.i•, ... ', rt' 

rarrur• val1d~t1oh routine~ 
:::: Ct"r:c.:.:.,z:. 

. •• ""'" 4·t"· ·~ . 
PRJ~it.to·u 11 nE1: . 

....• 1c1n .... ic "' • 
1 ·~• Ba .. 1~·. 8,\IJC1•p1•091·a11a 1 nv COUI' al 
: ·. "pro9r ••• • llQJ e11por lencfl .. 

IZOOOIO> or prev1ou1 B&llC 

'r..:., j ' ~t: .• 
A·:~nowJ.•l.l9euo:1· 111 c1·0 ~o•pu tei· 1 
-~~,, .. -.1~ . -.01 .' . 
II . I'll ;'., :Cl'll . '1tl . ti;, I : ~.C, ·~(IM . .oi.. • •• 11 

.Ll.1'1.' ,,· 
0't ,,.._. G w I I • 

~ .. ~ .'fi._~ ;~·/: 'M(. 
.,, .. 

• ~ .u; 

" ... ..,.'u\.. 

; 
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'C' PROGRA""lNO LANGU~GE 

COURSE OtSCRIPTlON 

Courie Mu1ber 
t.eng U\ 

Nl6105 
5 days 

This cou:se 1ntr~auce1 the student to th• high-level language 
-c·. c ~'' oevel:peo at Bell Laboratories ano va1 useo to write 
tne UN!X c~erat1n~ Sys:ea. Tne course 11 oes111nea tor :ho~• who 
v111 De oeve1op1n9. 1a1nta1n1n9, or aoo1ty1n~ C pro9ra1s. In 
aoa1t10~. topics s~cn as c·1 1acn1ne . lndepenaence ano 
accos1001t1on to structured progra111n11 v111 be.ai1cuasea. 

COURSE OBJE::TIVES 

U?o~ suc:esstul co1plet1on ~f the courae. the a\udent will De 
•::e :o: 

•,I i·• l•''t• 

&r1ei:y ~esc:1::>e t~e n1story of tne C language 

je~1ne the~ ca:a ty~es anc their use v1th1n c p;o11r111 

s~ate :~• ~•• ot tne Storage Cl••••• 1v~11abl•·~noc and their 

~· ~ II t t•Wl. 

rarse stveral :erse c e1pre111on1 u11n11 t~e.op1rator'1 
ee!:~:::on ana pr1cea1nce table 

... . .... ' .:. ~~ (."" 

Use :~e follov1ng correctly 
Control flov stateaen\1 
S:a;i:e 110 

v1th1n c progra1a1-

Arrays 
s tr v.:turea 
ri.:nc: :ona 
Poi:-. ters 
Hacros 

:::>escr:::>e the use oi 

~etir.e :~=~r11on 

tl\e C-Proceaaor 
·' !HP 

·: l' 

.. ' 

1r.• ...... · 
... -~ .~~ 
. . ' ~ .. 

·H ... °tlJt"I' 

. - <l (fl'l.!1\11 
: i· ll 11,!t ti.i: 

"' . ""••ct 11lobh 
'f'w"-.'l'ottl I . 

Det~ne \ne stanoaro J:o t.1Drary and UNIX interface 

successfully coap1le. debug and execute a C pro9r1a 

PRt-R£0U!SlTtS 
. \l . 

Sc-ae eiipe~ :ence 111 tn tlle Unu Operating Syatea ,:11r>-'.'~
~1penence in at least tvo high level langi.:•9•11 

-18-

.'• 

L 
I 

.'• 

.·. 
' I 

:;.J,. 
~.1' .. 

,. 

.,:j·~· ;if 
~;;:,·; ,n . . 
·~.~-I :2+' : 
·~· ~ 

'· 

;· 
~ 

' 
" l. ,, 

·~ 

·.I 

. ,,. \~7. :· ..... • ..... 

,; ;.- ~· . 

IMTRODUCTIOH TO INT~RACTIVE 
COBO~ PROGRAKKJNG 

COURIE DEICRJPTJON . 

Courie Nu1ber 
Leng \II 

0 

36,105 
20 day1 

Tn11 cour•• · u an lntroduct1on to Cobol u It 11 u111S 1n '";.n 
1nteracuve·'progr1.1un11 environeent. It w111 provide th• 1tuo1nt 
with the concept• u1etul 1n dlagno11n11 a probl••· de119n1n9 a 
progra11abl•. aolutlon. and writing appl1cat1on pro9r111 1n 1 
1 truct~r•d • a1.nnee1. · · ... . 

' 

any 

thU cour1e, the 1tuaent 11111 be 

and 1tructure1 of data 

of aof ware 

aavantagea and lla\tat1on1 

jDe· fSle or11ans1ataon1 and ace••• techn1que1 
:,.. '" ,, .. .. ~· . . .. 

.. poae;:, ad van t•9'••. and ll a 1 ta \I on1 of van ou1 
~VI•• 
is-11. 

~·· ANll 1tancsard flo11chart1n9 ayaDol1 

" 

c~ ·.' 
toP conctip;\8 

~ , 

-. 
~ 

t•P•r2eaaetv1\h~an anteract1v• operating 1y1t•• 
~ pa11 sn·an apJ1tud• teat 1NCR'a perao~n•I d:v111on run tn••• 
'~:11 and would be happy to accoaeoCate you 1f you have never 1a1 
a1. •PtltUdl teat> 

"'·~.: ':~;; ..... ... :.·.-::~::~w~~~::~:; . :.:·' 

-:9-
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~~V'H~ro INTERACTIVE 
roeoL rRCGRAHHING 

COUR5r Df~CqlPTION 

<:our 9•' 11u111l•or 
l.0111 lh 

~::c• l{'':i 
<; df\)'D 

::119 c?urlle 1urr1111i.,, "n exp11r1ence11 r:,H1•)I pro1ro\u1C'r v1111 
feltu1,.~ •n.J prC'9r.\aa1n°' toc:1n1quo11 A!l!\o-:11l1HI "llh 11';11 
:n1~11c11ve Cob~I. W0r~shop oxerc11es r~r~11 lh" sturtenl 10 
::0J'!. CC'11p11e. •nd l"!lt coaplex Collnl prc11;ir11 .. s •J9111lJ "n 
1111c-r"ct1v., sysl""· Tlloro viii bo exerc1~·~:> aiis1qn••1 lo tho 
:ttuOen1 .... :.:ch •AY require a11'J1\lonal won: (•1J\~111r. 1111.• <.l•\l'~1·0~·• 

001!'1 belor~ ~nd dur1n9 the couriio. 

COURSE OBJECTIVES 

~;wn succu:.sful c.:>a;iloUon of 11111 courso. 
a: : " to: 

~~du. coa~:le ~nu oxe:ute Coho! pro9ran!I 

tho 111u!1'1n t "111 

t'<"scr 1:·0 :!'le dlllu:en\ 1110 structurtt!I ''"'I f 1 le ('l'c":•11.,1119 

t-:ii:~n lt;~C!l 

:ntc-:p:e: var1ou9 soc:1011s •n<l error 11'lll!IA•1os 

[1;>lo\1n co~u~~1a; te:~n:~ues 11v•1l~bl~ 

s~;ces!l!u:ly uae declarat1vea 1n 1110 de11~n. cod1nq ~nd 

1a;il<"•~n1a11on of a ~o~ol pro9raa 

J$e 11br•r1•• w1t~1n a ~rogrA• 

'ccesa and usn SC~ :oaaanda lroa v1111111 ~ C·•bol pro9r~ .. 

PRE-REQUISITES 

•:,,:>ol pro9raaa1n9 elperlence, or a pllll9 111 the lntrot1UCllC•ll 
lnterac11ve Cobol ICourae Nuaber lb•IOS> 

£•per1ence with An 1nterac11ve operating 1y11oa 

' ?••• 1n an •?t 1 lude tea\ 

-20-

ll<• 

to 

vnx C:c)llOl. Cournu "u•b•r "~a:o~ 
LOt11 t~ ~ l!&/I 

counr.r. DESCRIPTION 

Tl11~ ,.,,111·1• l'r•~onll lho unique fea1•.Jrt1 &nil ~ro9r&111n9 
1!'<'11111,~u.ir •n~nc1a11111 111111 tlle NCR V1rt11~: Re10·.:~e• £1ecu11v• 
1 v11:•. · r.or.>ril, 11or1:s11op ••ore 11011 per• I: t110 111.::11~ 1 1c c: .. :e. 
"'•P111l<'. !Ond lel'I t::tJbO\ prOl)l'A•ll u11n9 llCR 'JRX Cobol. "!'toO;'O 11111 
lM I: •><JI -'111111119 •Hllri: I D8D a11S1qned to Ill!> :J tuC:on ts .. ~. ICll a•y 
1"'fl""" 111J<1111nn111 won: 01n11de tllr. cla:s:ir ... vc. 

cou11r.1; OllJF.CT I YES 

11,,,.,, '.4 1 Jr.r.n111f•J1 '°''••t>l~tion of lh11 ci::>uri,, t!",,, 11t•..;t~n~1t "11 Ill 
,, IJ 1 t' ~ I' ! 

·,,.·111, 1:01i;1 l>1 11n,1 ••er:ute Cobo:-\ pre,~:·~•·• ·:~~•r '.'f<Z 
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CCURS£ 0£SCRIPTION 
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Courie Nuabor 
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;:00012 
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Tn11 co~rse 11 Co11;neo 10 give Ill• ~rog(&aaer exper1enca In \he 
co~ce;>ts ot Date F1:e Hanc41ng, Flowcharting ano cocu1on1a11on. 
lt ·~ in~e~~eo as a~ ln\rocuctton 10 NEAT J level I prograa11n9. 

CO~RS£ c~;E:TlVtS 

~?~~ s~::es~f~l :ot~~etio~ cJ the ccu~se. :ne p:o9racae: v::: ~o 

~~le~~=-

Fl::>w::-:•: ~ a ;:-o;:-&a 

:.:a~::.e a:: t~e =-~~et\•an~ ~~=~••~ta.tion 

~e 1u;ly e~u:p~ec to ~egln pro;raaa:~g in NtAT J :eve: I 

?s:::-R:::o:::s:-:-.:s 

,:.:>.. :~e:"a~~:.; ~ .. 3~tr& ~x;>e:.er:1;;e 
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NtAT J LEVEL I PROGRA""IHG Cc.ur1' ~ui~er 
Lon9th 

:o~v ~ :1 
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couqsc OESCRIPTIOH 

Thia cour1e prov1ce1 NF.ATJL.evel I l11n9u•911 capa::.11:1r fr,r· 
exporlonco~ aa9net1c Ille prograa1ers. The r~ur'e pace :';cared 
10 lake acvan1a9t ot tlle stucont'1 prev1ou! ~~P ~~ow:en7e a~d 
pro9r11a11n9 slelll. wor1ea11op a11119nr.cn1s a11c.11 1:-.~ s:ucent 10 11s ... 
1110 1er.9ua90 to prepare pro9ra11 tro1 coc1:ii;. 11.rouc;n c.~1p:1 ;r.i; 
e.na IClll I I r:g. 

c~URS[ ~e:cc:ivcs 

~?~~ eu:cc~!!U! co~p:et1~n of t~e co~r~~. 

•~lo \~: 

~f.(• ; : "-;:· ~::~: • ~;; ~.t· 

Def :r,o Cata 
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lhe:r use! in a pro9raat1n9 env1r,~•~~1. 
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~EAT 3 LEVEL 2 PROGRAKKIH~ 

COL'RSF. t>F.ScnlM'ION 

Cour ee IJ•Jallor 
Len9 :h 

42\)~Q(I 

10 '1·\Y!I 

Th1!" cou,.~" '" d.,s19ned to extend the 11tud,,11t'11 l:noult .. J•JO 1>1 \ho 
llf.A7 J Ll\ng•.1'\9e on11blln9 hla/her '" ccrnlrol 1111 111.1chln" 
lll'!'r•t•~"' tHc~rt tho direct hl\nQilng ot 1n;•u11011tput function!! 
\.'t'rk!"h".'I' 11~919naenti- 1irovlOfl practice In 11:1~1'1nl••'l 11n1l HC<:l':i!llri•.o 
1nao1 !091store. 1nterpret111~ object cn111111.1nd!I. cot.11119 ullh 
a11"."hlne 10 ... el 1n!ltruct1ons anti patching t'l•Jl'Ct p109r11r:~1. 

COURSE OBJECTIVES 

On succosstul coar1et10~ of th~ course. 
a~l~ to:-

lhl! p1ogr.:111r.irr 11111 1)1~ 

".."<'.':!ll'lne t:-if!' pow~r "":1 !ll•pl 1.:1 ty of tlEhT JUI lh tho h<H•l\1,\1'~ 

effl~lency of NEAT 3 Love! 2 

Effact1velt 1,;se index re91s1~rs 

:nterpret o~}ect coa•~nds 

~~~ea leva: ~ progrAa u~1n~: 
- :la\;, oe:1:ut1c.ns 
- Har~ware co••ands 

Oescr1~e \he relationship of file and b1,;rf1n talll1!9 to i\11 
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_ •. ,;.r; t:1 :o.1;':i 
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•h" r:•~R pl\yroll nppllcatton p11c'-n9u. operatic .. :; on •' •1cr<.: 
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•. 1.1t1'ul report f•Jl'mo.\UI assoc1.ste.i 1111n :l'\:s pacv.agc. 
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.ilil e IC•: 
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L1r.t llP" t;c1 l'rf!'ct ~·.•qu!.!nc:e -:.ft)~ 

~·· 

,..,, 
co 

;10 request rRE-REOUISIT~S 

!nterpret the extenoea ob)ect 11at1ng of a prcgr"• 

Lise 1eaporary ana-peraanent patches 

lnt~rpret a aesory duap 
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BAS;~ S¥SiEMS ANALYSIS SKILLS Cour !le llu"llHJr l\9l)l)i)u 

Longth I~ dny~ 

COURSE OESCRIPTlON 

r:,1a cour:!le pc-ov1tloa t:-ie bo9lnn1119 analy:!lt w1 th ,, b·1~tc lr.H1eu•nk 
fer an!\lystng ex1:1t1n9 Information prt,cc:is1119 !.)'~ll''"!.1 M11t 

<!•'3\<;nlag new EOP sp1tea3, It follo11:1 i\ p1«iv~11 :iy~tclll 
<!cve:o;i:.cnt C)'Cle 11;.;e the one U!leO b)' tlCr! for tl•H•~l<'p1119 1 \" 
111:;:-:y ! .. "ccc:isf;.:l 11p;il1ca.t1on :ioftwa.re. The por\1011~ c•r !11•11 

c~c:c :" "~lch the anal)'!lt 1:1 heavily lnvolv~cl •'rl' ""f·h~!ll:o.".I. ,\ 
~.,a:1:1::c ca:ie ~.uay 1:1 u~ea to reinforce \he concoptn t~~t J•c 
;::-·~:!le:>:e:I 1n the courae. The courae 111 pros!lnt"tl t1r •' 
coao1nat:~n ot lecture. video and woc-k:ihop :10119101111. 

7h:s cour:!lo p.ov1de~ t~e ana.lyut With cer\n111 ba111c ~kill~ \ll.·1 \ 
are necessary for analysing ana destgn1119 anta 
:!l)':!lte:•. It I! spilt Into three !eparate !e!l:ilon~ ~n 

l'l"" ·:'•.,:t!I Ing 
l fl,, t ~ h ~ 

stu~ent •ay have t1•e to con:1011aate each weeK'~ uork 11 ., I cru th(' 
;-Le~-:. ~oe!ls1u:1. 

~0~RSE OOJECTIVES 

!Jt""'1 ~·: ·.:._·9~sf~: co::p!o~ l•)n of th '!1 course. U1'• :ttui\•H\ t 'JI l l 
.lb~ 9 

~nf~rl•• n.o 5,)·!'te:i~ t\~a~~·s•!'I !unctton anti in,l•c,\lll'.' ~ti'' "''ior 
c:1,,:--~c~f': ~!tt1C:J U'\~t " ~~·ste:t aHalyst mu~t pi:"!'~\ 1::..' 
.-; a, ~ ~· n r .\ :1 t! ic'- ~ :ii 1 )" ~ 9 •! '\ : ·, I n C' :· l ~ 0 r t 0 tl e ~ n r 1: I t\ n t fl ~ 
, ... ,~1t~ill~i 0f a ptv)•-\..:t 
i'r~;-,·-• c\ .,;"O)t:i':'t a;'; 1 :·U\.'c'\l C'~p 1.)ft and pt~!ttt:tl ll l" 
:' ~ :1 '...; ..... 1~:. ~ 

lln 

·-:_,._ •. ,_ .... ~ .1:··! i\il:"\l)"l"·~ ~·"\t., •.o fnit\qlate a !HllU~l'lll t,.. 1hn pcr.Jtl.;t 
\ .. '!I ~' : 1.' " n 4 :"\ i 1.;. t I -"-" t p ",,.; : i! (' f l n l t I 01l ~ b 6 ~ (' •] {In lt n \ ,, tJ ;, l : I 0 1" P 1 I 
;~ ... : f ·:., ~:1~ f·_"'ll i(•w1:.9 .!e!'tgn ta3!<S and 90~1oratry t!I'.'.' 
a~=~~~~:1y1n; dccu~~~t~tl~n 

- ·•r 1~~ a !lp1t!'11 O'!!~Cr1pt1on 

rr~r~r~ A ~y~t~~ flow 
:'!:"~~ra:ne t1!lr<lw11r" r"qlllrci:enl.:1 for the l'l)'.1t•J!'I 

- :'~~~r:a1n~ -:01sr"P..Jnl~cltlons con9Sllerat1011~ 

- ~~~~~rP rt~;r~~ nartnt1vr~ for lhe sy:ilem 
- ''·.-:··~nnt thP !l:'!'lte;,'run option! 
- ""~'Jll~nt \hn fc~:"lat' of :"\}'lite• flle:i 11ncl ,.,.,~"rtl!I 

:~ .. ~ ~·-ll ~~ ~hn tyr~~ r_)f t."\~k9 ilnd the "")'-'' i'lt"t.F\!'J of ;1 C"'"'P·1T\)' 
U·''. ~'" 111v~l·;f''.I 1!1 coavert1n9 fro11 one tlal'l 1•rnc:c'1SllHJ 
~~~!~~- !~ ar1~t~1~r 

L1!1~ s~~e guldel1ne!'I fc>r. and conduct 11n elfe~l1vc 
9,··~~~~~nt rre~~nt~tl~n 

"' ~PC:Q'.!ISiTE:S 

'·.~ -:-c·,r~~ ""lUlre!I an undArstandlng of r.op Conct>pt!I. lhf' lM!llC 
.. ,g3n:=:i~10" ()f 11 bus1no1111-11nd how to prepare ll)':lle111 r!owch11t·11:1. 

-~:.'4 

• 

• 

PROJ~CT M~N~GEMENT TECHNIQUES 

courin~ DESCRIPTION 

Course "u•b~r 
Leng~:: 

~3·::~:.5 

·~ C! a y ~ 

Tl1l!I co1ir11c 111 designed tor NCR ano cu5:c~·!r pl?r5on~.el 1;.volvc1 
111 nppllcntlon llOft11aro oovelopaont. It ;5 intenGc:<l fc,r pro)ec1 
•1111~9.,r:i. f \rot 11ne 11an119ers. senior pro9ra•11ers N o:ner =~r.1or 

l"vc·I per5onnel 1111i:i1~ed In pro)ect plann1n9. superv1s1or1. er co
OL".il11~.t1on 1nclutl1ng bud9"t or other related at::1111,1ra:1·1.: 
n r '~ ,., ~" • 

t:Ollfila: ODJECT I YES 

IJt''"' .:0111pl.,tlon of the cour:ic, lh'l at ter.·!~~ w1 l ~ !J(> a:., le ~o ~:i 

1 :1" r ,, 1 1 ''"' n9: -

r.: x r l a 111 how t n c th r e e 1111na9 e ~en t I u r .. ; : : or. ~ r e '. A : ., : o ,, : ·~ ; e c : 
n11u1b~cmen t 

1: x :ll n 1 n tho n'locl for a sunc!arc! Sot:·•):·o i::ovo:op~r,;i\ C1::ie 

Dc·r111c anel explain the :six phase~ :11 ,, :~·1elo;i11cr.: cy::c 

1;n1119 :ipcclt1·c:at1on:i tor a :ioft11<1:0 prc;oc:: 
- dntorm1ne pro)ect deliverable' anc! c!c~cn~oh~:h~ 

·· net11ork the pro)ect an<l Identify n.e c:"ltlc<\; ;'1tt1 
- develop bar charts :showing t111c c~11~ate:i 

.. clevl?\Op o. 111lleslone Chart !lllow1n9 e:gn111c4:·.: .evec.:! 
- perror111 a complete risk analysis 
- rccommen<l appropriate or9an1:at1c~ !tructurc :~ 

1111plc111c:nl tire pro)ect 

Expl31n lhe role ot 11ana9e•ent 1n each pna:i~ cl :n~ 
dovclop~ent cycle 

rm:- r!EQU Is I TE:S 

l11volve111ent an a OP depart•ent at middle to senior :c'le\. 
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COM~UNICATIONS CONCEPTS 

COURSE DESCRIPTION 

course "u•her ~oooso 
Length s dny!I 

r:.1 .. ·~ou1;"" Is an 1n\roduc\lon to telccom1111111c11t1on:i and 11111 
f"'lllltH•!le the !1\utlon\ 111th \ho eleaen\s. !unction!!, feature!' 
•wt! t"!ra1n0lc?r 1ela\ed to onl1ne :iyste11:i. I\ 11111 111!1•.' t'ro~1•1n 
<:'.:''.'l!!l:lo:-rllbin ln!ll<jht Into 'h"! n11ture of e>11l 1ne !l)'!ltell tlevclop11!'11l 
1111:1 C!noi1qn. as 11ell ,,:i l'rovlcllng !!O•e (111".1111.irltr 1111.11 no" 
·!n·:o:-1">'11".'llt!I l'I the \Al!!COlllll\llllC'l\\lon!! fln\rl. On C<'lnpl".'llon col 
~"" .,~,,: ~n. tho .. tuden.t !lhould be !Ible tu ccnver"" lnlnl I 1go11tl;c 
'-'~~ ~..,:~~etl !''!h.~nc~!I\. f'll1 \l !\hOU)d pro•:tt11J a ba.!'1!1 rt'I LI0'.1C'r-

"t"''.~l!HI the fle•'•l of 1nforn11Uon pre~cnlf'll :11 rcrloulcnl!I, 
~e~~:n!=~i ~~c~19~11t~ etc. 

C0VRSf DRJE~TIVES 

.~!~!...'! ':'':"epl~~ln~ ~h!!!i cour9e. the ~tudont ""l'l Lie able to:-

t"''~f!~HJ ~~r•1no)cq·i •"!at~tl t-:i ~11l1no SY!te!li~ 

~~!l"rlb!" ':'nltne "P?llt:f\tlons 

!~~!1~1fy 'nd 
~~1~~1~··~h1r ~:" 

l 1 "'~C"r1lPl c11l\ne ha.rdwP\r'l 
~h•J ~1,·!t tee. 

(\"!'':'!" tb., n-..tu~r"' ':~1?\: act~r 19t le! 

'JI I <H''~·r1 t ., 

:--~~!~:-lb!' -_· 11l !"'.;\ ~y~".'!m tt!ralnal control p::o::u.:e:h1rn9 

'll•l 

~ • ':' ~:: ~ t 't' ~ ~'" ... 1 -:: -: -:· !' ~ l .1 fH a t t :- n 9 and pr or. n ct u rt~~ r o l ;, t t' 1J t" 
:""! 1°1!' !lf9~~it1 ~"\'l'lop•ent. 

P·~-, lbe "lgnlf l=ant d~V~lop•ents In lho f I~! ti (lf 

r<--u,st~~. 

lhnl1 

lolo-

~·;'\\: !l ba!'!I 'c 
1:~'::! n., \\1-::-r k 

<l""'qn dllCISI~'"' related to :u1nl11i\r11 conf 1r;11rat 1011 
requ1rl":t'!n \!I. 

PRE-REQ' 1 IS l TF.S 

so 3~9c1f 1c cot1r~e or expor1enco ls 11ece3~~ry otl1or tl1Ar1 an 
-~1~rs!~nd111g of Oatch Processing and rolalrd lDP lnrm111olu4y. 

Br.LA1'10NAL DATA DASE COtlCEPTS 

COUR5E OESCRl~TION 

Cot:r se ltu:-:::..er 
i.en9 t~1 

Tl11~ cour3~ na~ been roqueste~ by ~ nu•~ur ol u!lor,, 
will be 11nnouncod during 1990 

-36- -J?-
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TRAINING COURSE ~CHEOULE 

COURSE 

COBOL PROGRAMMING 
(CFTGEN6) 

COBOL SIX WEEK 
(CFTGEN7) 

INTRODUCTION TO 
SYSTEMS ANALYSIS 
(CFTGEN4) 

SYSTEMS ANALYSIS 
(CFTGEN3) 

SYSTEMS DESIGN 
!CFTGEN3) 

\:!ORD PROCESSING 
:CFTGENS) 

ADVANCED WORD 
i>ROCESSING 

E:-:ECUTIVE COMl'lJ'J'EH 
i\PPHECIAT ION 
( CFTGE1·l?.) 

DUH.'\TION 

6 weeks 

3 mornings 

13 Jays 

10 fays 

5 '" )Cnings 

!. ti 1y:; 

fl.pend ix 1. T r C. I·'. 'l'u ll y 

NOVEMBER l <JOO TO SEl''l'EMll!-:n 1989 

Dl\TES 

1 7 Ju 1 y - 2 ~ A lllj II !.i I. 

21 - 23 Novembec 
I 3 March l •JB') 

31 July - 2 Aw_Ju~t .. 

23 January - 7 Felnu<t1·y 
12 - 27 June 

7 - 11 NOVL!mlJe l" 

21 - 25 N1JVt!!lllh.:I 

2B Novt:rnl><.:r - .' 1,.,.;.,1;,i,.,1 
12 - 1 6 Dt::Ct~l!!IJe r· 

19 - LJ Dt!Ci!m!ie r· 

9 - 13 Janua1··1 l 1JWJ 
27 Felln1c:1ry - :~ !·~.-.11:!1 

:j - '/ A lJ I. i l 
1 Q - l ·1 h[H i l 
24 - 20 April 
15 - 11) M.:iy 
12 16 June 
1 0 - 1 11 J IJ 1 y 
24 - 2B July 
30 July -· 4 All<JllS I. 
28 August: - l ~;epl.cmtll.r 

8 - I 0 M.=t1ch I 'JB') 
3 -

,. 
.) MCI'{ 

?.6 - 21! :IUIH! 

l'/ - ! <) .Ju I y 
'/ - 'J A1!iJ11 ~; l 

I l - lJ :;1,:p I l!llll l•! I 

5 - 6 l>vc:t:lld.'lt: 1 

F111 tli.:1 «"111:;.,:. 1111 1~ .. q1·.-:;!. 
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~ICRO-COMPUTER COURSE~ 

2 lays 

3 days 

2 days 

l d-'1y 

. -

10 - l! l'ovember 
14 - 18 November ( ~ a f te n100:1:> I 

12 - 13 December 
21 - 22 December (EE~~) 

9 - 10 January 1989 
23 - 27 January ( 5 aft~rnoonsl 
13 - 17 February 

6 - 7 March 
13 - 17 March { 5 afternoons) 
10 - 14 March { 5 afternoons) 

2 - 3 May 
15 - 16 May 

7 - 8 .:une 
13 - 14 June 
29 - 30 June 

3 - 7 July 
17 - 21 July 
25 - 26 July 

7 - 8 J..ui;ust 
14 18 ~.ug~s-: 5 af::e:-~o:·:·.:s ·: 
31 h~gust - : S8;~~~h~~ 

4 - 8 Sep~e~be= 

23 - 25 Novembe:-
: 3 - 15 Decembe= r:ns 
28 - 30 Decer..oer 

23 - 25 .] 2nt:c::-~· = :J:: \ 

6 - E ?-..::b:-·...:.=:.-::· -
13 - 15 ?ebrucry 

8 - 10 r~~c~cr-~ 

3 5 hpril 
24 - 26 J..pri l 
29 - 31 Eay 
26 - 28 June 
24 - 26 July 
21 - 23 1-.ugust 

27 Februar~ - 3 March (ZDBl 
5 - 9 June 

31 July - 4 hugust 

30 ~ovember - 1 December 

16 - 17 February 

2 0 - 2 1 !~ d r ch 
20 - 21 1-.pril 

20 

:: 1 



LOTUS 1-2-3 
( CFTPC3) 

LOTUS 123 ADVANCED 
( CFTPC9) 

\·!ORD PROCESSING 
0:1 THE MICRO 
C)MPU':'EP. 
( CFTPC7) 

/\OVANCED WORD 
PROCESSING 

llL 39 

2 d.ly:.> 

5 mornings 

., - B f·h)Vt!lllbt~ t 

2B - !..•J N{'>Vt!llll ll:: 
5 - !') Do..:Ct.:mli•:I· 
B - 'J lleC.:i!lllo.;1· 

16 - l? Janua1·y (EEC) 

l ') - .!O Janud. t·y 
). t> - !. '/ .l an11a t·y ( !-!·.\: l 

6 - 10 Mdt ~:h ( :i c.1 t L • · l t 1' •l n l:l ) 

22 - 21 Mdn.~h 
9 - 10 May 
5 - 6 June 

19 - 20 June 
10 - 14 July ( 5 a f ten1oons) 
27 - 28 July 
24 - 25 August 
11 - 12 September 

C} November 
21 - 22 Nov em be 1-

12 - 13 D~c.::mbe 1· ( f.DB ) 

17 - in Jdnuary 
22 - 23 Febr·u.=n y 
28 - 31 Mai· ch ( ,: at t .:~1 i~l Jt 11\:...>) 

10 - 11 April ( 7.Dll) 

24 - 27 April 
15 - 16 June 
27 - 20 June 

1 - 2 August 
14 - 15 September 

14 10 November 
30 Nov..::mber - 2 

5 - 9 December 

23 - 27 January 
13 - 17 February 
13 - 17 March 
29 May - 2 June 
19 - 23 .:'une 
10 - 14 July 
17 - 21 July 
14 - lU f,ugu!".;t 

l ) l 0 1 • t. ~; 11 ! If • f 

4 - 8 Septcmhe: 1· 

l l - 15 Septcmbt~ 1 

1 8 - 2 0 :1 an u a r y 
1 - 3 Ft.;!lH Ud I y 
2 - '1 Hay 

?.7. - :~.1 r-i.iy 
] - ~i .July 
'/ - ') l.1l<J11:;\. 

?. H ·- . W A 11 •:J l l. ; t. 

•,1 'r 



I:--.:TRODUCTIC'! TO THE 
i-!ICRO COMPUTER 
<CFTPC6) 

BASIC PROGRAMMING 
(CFTPCS) 5 days 

111. 40 

21 ~=o·~·ember 

22 ~ovember 

30 J~:muary 
7 April 
6 May 

22 May 
12 June 
26 June 
24 July 

9 August 

19 - 23 December 
9 - 13 January 

30 Jan - 3 Feb 
3 - 7 July 

(For schools) S300 
( .. ) 

$625 

DATA GENERA~ SPECIFIC AND OPERATORS COURSES 

AOS/VS USEP. 
I C?T;:JG:i. ) 

CYSERQUERY USER 
(CFTDG2) 

CYEERQUERY DESIG~ER 
(CF'TDG3) 

i:o:i:;..c 
( CF':"DG4) 

C>?E?.?.TO?.S P?.?.T 1 
CCF':"O?Sl) 

OPERATORS PART 2 

5 d.:ys 

2 days 

4 days 

3 d::ys 

4 c2ys 

I,; days 

20 
3 -

8 

24 Februa!:"y 
7 July 

9 Decembe::::-

23 - 24 Janc;a::::-y 
20 - 21 !-.?::-::'.. 
·c .l._, 

14 
21 ~une (3 n~=ni~?S . 
16 August (3 rno:-ni~;s, 

On Request 

On Rec::uest 

30 January - 2 Feb:-~a:-y 

5 - 8 June 

5 - 7 December 

8 - 12 ~ay (5 m=:-~in~~ 
4 - 7 Sep~emo~r 
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3. ~he needs for Lraininy 

It is generaly felt thal in all SouLh-East ,'\fried 

contries well established public training institut ~s ctr·e 

needed. /for example Apendix 2.III/ 

In all the con Lr it:s, the major requirement, l1oth in the 

private sector and ·the public sector is for solid commercial 

progranm~ers and shilled systems analysts. Courses fot- them 

ay be given at the polytechnics, university, business ot

commerce departaments and other conunercial sc!ioc. l ::.> ~qtt ippe.t 

to doso Prospect of Enhancing Computer Studies in 1-:11·1 incei.· irHJ 

Curr i.cula in University of Zambia was proposed i,y p1·1)r. de H.K. 

Appiah /Apendix 2.IV/. 

Computer Added Learning Based Courses in /\ppli..;d Mechd

nics, Electrical Principles, and Strength of Matt.!ri.:: ts drc 

discribed in Apendix 2.V. 
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Training needs in CCS 

1. Database design technisues 

x Database structures 

x Data analysis 

x Data normalisation 

x SQL Language 

2. 4th gener2tion tools 

x Screen designs 

.•. :-:e:-::..:s 

x Report writers 

x Systems Analysis /structured/ 

x Systems Software /UNIX and others/ 

T.GILLET 

DIRECTOR CCS 

Po.Box. 8128 

CAUSEWAY 

HARARE 

Apendix 2.III 

• 
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3. l. Prospects of I·::~h.:inci1ic1 Computc1: Stud it.!:; in 

Engineering Curricula in ~niversity of 

Zimbabwe 

1. Introduction 

Advances in microelectronics over the pasl two decades can only appropriately be 

described as revolutionary. And this has led inevitably to advances in digilal computer 

hardware and software, spawned new and varied applications of computers and also 

intensified their applications in traditional areas such as industrial process cor;::::il, 

instrumentation and data processing. 

In the light of such phenomenal advancements. then, it is only prudent to enquire from 

time to time how well-prepared are the engineering graduates from the faculties of 

engineering in African universities and polytechnics for engineering applications of 

computers in African countries. By engineering applications we mean applications in the 

productive industries such as mining, manufacturing, telecommunicarion. power, 

building and conslruction, etc. Many engineering graduates in all disciplines require 

sound knowledge and skill in compurers. Without such graduates. and in large n1.J111bc1s. 

it is argued, African countries will fail 10 harness the rapidly evolving computer 

lechnology lo lhe lull benefit of their developing economies. 

Basically three approaches are open for producing such engineering graduates: 

a) Revision of current undergraduate engineering curricula to increase their 

computer studies contents -- Integration; 

b) Provision of 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 cuiricul<i. 

A word on terminology. Informatics and computer science are synonymous. In our u~.age 

of the term computer science. ii shall subsume software engineering. And computi::r 

studies shall embrace co111µuter engineering and computer science. 
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2. Status quo 

Zimbabwe produces graduate engineers from the F acuity of Engin~ering of its sole 

university. the University of Zimbabwe (UZ). The UZ Faculty of Engineering has two 

engineering degree programmes. viz. the BSc(Eng) Honours and the BT ech(Eng} 

programmes. 

The BSc(Eng) Honours program'T'le 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 BT ech(Eng) programme started in the Polytechnics, ran into difficulties and was 

taken over by the University in 1988. It is 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 follows: The first year is common to all the 

frve disciplines. It is only from lhe second year that students are streamed into the 

various disci;:>lines 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 fo11rth years are ·specialisation· years. 

Through the years the curricula of this programme have been reviewed from t:.ne to 

time and tuned to 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 1985 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 

computer science course is nothing more than a FORTRAN programming course! 
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The aboli!ion of the second computer science course w<!s due to the following facts: 

1) the Department of Computer Science was. and still is. not well-stalled: 

2) the Department 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 to the above the failure rates in both courses were unacceptably high and 

tended to throttle down the throughput of the Faculty. 

The Department of Computer Science is based in the Faculty of Science and, 

therefore, outside the direct innuence 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 

oommercially available sohware packages to the solution of engineering problems or 

through development of programs ab initio to solve such problems. 

In addition to all the above the Department of Electrical Engineering otters the 

following digital computer oriented courses for its second, third and fourth year 

students: 

- EE205: DIGIT AL ELECTRONICS 

- EE305: DIGIT AL ELECTRONICS 

- EE308: MICROPROCESSOR APPLICATIONS 

- EE401: COMPUTER ENGINEERING 

The syllabi for these courses are given in Appendix 8. 

2.3 Computing facilities 

For teaching and research purposes the Faculty of Engineering has acquired 

subsrantial COiTiputer facilitiE::s since 1986. In all lhere are some 65 PC's 

and 3 mini computers wilh 25 terminals. Some of the machines are in local area 

networks. Alrhough DOS is by far the widely used operatino system in the 

faculty. UNIX and VMS are also used. Appendix C gives tt1e details 

by department. 
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Special mention ought to be made here of the Engineering Microcomputer-Assisted 

Leaming 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 computer science course. Its resources are included in 

Appendix C. 

3. Staffing and other problems 

The perennial problems facing the Faculty 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 staffing position in the Faculty of Engineering and the 

Department of Computer Science as of 1988. Ii shows a vacancy rate of 36.So/o 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 com;x>unded by a shortage of technical and 

other support staff. e.g. teaching assistants. research assistants and research students. 

The :;taft development scheme is the main provision for training young Zimbabwean 

graduates to take up lectureship positions. However. some lecturers who have been on the 

staff for a long time are in need of further training, particularly i. 1 the fast-chan\ling 

electronics and computer science fields. 

In view of the sheer volume of computing facilities in the faculty it is a growing 

concern that there presently exists only one technician in the faculty who has the 

competence 10 repair PC's and other sophisticated computing equi;:>ment. 

4. Who needs mort computer science? 
.... )--. I~~ ~ 

In this section y· ·eri·scuss the reactions of the engineering staff to the question: Do 

studenJs in your discipline require additional computer science teaching, and if so what 
' 

topics need to be taught? 
' 
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Although it is only three ·s since me scrar·'.)ing of the second computer science 

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

years. not only in the devel.:>pment of computer applications in general but also in the 

acquisition and use of compurers in the faculty. Virtually all tile co:nputer laciHties in 

Appendix C were acquired within that period. The re3ctions from the staff are 

discussed below. 

4.1 Electrical Engineering 

Appendix 8 shows the digital computer related courses taught in the 

department. The latest computer course, EE401: Corr ,:>uter Engineering, was 

introduced in 1986 in rnsponse to precisely the perceived need which forms 

the premise of this paper. It was felt that when this course has been fully 

instituted, then. the;e should be no need lor an additional computer course for 

electrical engineering graduates from this department. 

However, the department faces the problems of recruiting and retaining a suitably 

qualified lecture• for the rourse. as v. II as the provision of adequate laboratory 

facilities. It is now appreciated that in due co..;rse the hardware and the software 

contents of the rourse should be separated into. respectively, a Computer 

Engineering and a Sohware Engineering courses. depending on the av2::a~ility of 

teaching resources. It ought to be noted that the department offers several optional 

rourses. and that by judicious selection of options a student can 

come out with a strong oomputer background, panicularly when his third and 

founh year project selections are of the oomputer oriented type. It is felt. wilt> 

ronsiderable justificarion, that any further training required of an electrical 

engineering graduate wi!h such background as can be obtained from the department 

can be easily provided through the topping-up approach of short postgraduate 

rourses. 

4.2 Mechanical Engineering 

Practising mechanical engineers use large commercial software packages and a mere 

knowlcdqe of FORTRAN is not ad0quare. For proper use of such large packaqes it is 

desirable that students a~e taugt11 somelhing on operating systems. so1twa~c 

engineering, etc. Tile dvpartrn~11 al5. requims cornpuler-aided c '.·:>ign educai.,1n 
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(CADEd) for its third and fourth year students a~d short courses on the use of 

comMercially available finite element desigr. a~d analysis sottware packages. The 

design needs of the mechanical engineering graduate are considerable even in a 

developing country like Zimbabwe. It was in response to this need that the 

department acquired the CAD system described in Appendix C. However, the 

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

4.3 Civil Engineering 

The current computer science content of the programme is adequate for a graduating 

civil engineer. This, of oourse, oomprises the first year oomputer science CX>l!rse 

topped up with project work. 

Practising civil engineers in Zimbabwt: do use commercially available packages e.g. 

finite element and spread sheet packages. But these can be mastered by graduates 

from this department in a short tim~. There is, therefore, no need to distort the 

currently v.ell-balanced curriculum with ttie introduction of another computei 

science oourse. 

4 .4 Mining and Metallurgy 

The use of computers in the mining industry is extensive and varied, embracing 

such applications as process oontrol, operations reasearch, mine design, etc. 

Consequently the oomputer 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 result that a substantial fraction of course time has 

tn be given to basic computer science topics at the expense of the actual course 

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

4.5 ~ummary 

The investigation reported above brings to light a desirl:'! in the majority of 

departments in the faculty for 2 well-designed computer science course in addition 

to the present FORTRAN programming ~urse. Such a oourse should include topics 

like compute~ organisation. operating syste:nr., software enJineering, real-time 

sottwar~ develo:;>menl. computer commun;cation, local area network and nurr.erical 

methods. 
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It also transpired that tile strengthening of the computer engirH:ering course in the 

Department of Electrical Engineering will be much wc!:::ome. But the introduction 

of a joint electrical engineering/computer ~~•ence degree is frowned upon on the 

following grounds: 

1) Lack of proper market survey to determine even roughly how many !. IJCh 

engin6ers 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 Opport•Jnities 

Engineering graduates from this faculty are all snapped up e"en befure they complete 

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

However, at the present time there are needs •n certain 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 to distinguish clearly between the apparently booming 

data-processing business for commerce and administratior., on the one hand, and 

engineering a!Jpplications of computers, on the other. It is for lt!e latter that engineering 

graduates wit11 ~nhanced computer background may be required. 

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

numbers, it will b'! prudent first to conduct a rro)er market survey to establish huw 

many such graduates can bJ absorbed by the economy annually. And also the 

cost-effectiveness of the various n .odalities for producing such graduates as out!ined 

in section 1 . 
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Spc=if~c reconunendations are as follows: 

Recommendatioi'ls for UZ 

1) Design one optional, proper software engineering course for all engineering 

disciplines at second or third year level. 

2) Strengthen the digital computer engineering thread in the curriculum of the 

Department of Electrica! Engineering. 

3) Provide short courses on CAD fo: staff and students of the Department of 

Mechanical Engineering, and for practising mechanical engineers. 

4) Provide short courses for practising engint?ers on specific computer science 

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

83 
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APPENDIX A: SYLLABUS OF UZ COURSE CT130: COMPUTER SCIENCE FOR 
ENGINEERS 

INTHOOUCTION TO PROGRM1MING 
Computer Concepts and an Introduction to Fortran Language, a historical preview_ 

BASIC vo·s 
Basic lnpuVOL•tput in Fortran; Internal storage and Fortran Datz.. List-Directed Input and 
output. Program Repetition; Program Style 

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

SUBPRCX:iRAMS 
The concept of subprograms, proceclures and Intrinsic functions. Additional exprc:ssions in 
list-directed 1/0 features. 

DECISION 
Programming for decision; the Block If statement. Nested decision, Case selection. 
The Logical If stateme.1t. 

L(X)PS 

Programming for repetition; controlling loops. Nested loop£, Do loops. Do-loops wirti real 
Do-variables. the Do-variable on exit from the loop. and Whle loQps_ 

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. 

PROORAM DEVELOPMENT 
Program structure, Program understandability, ProgrJm style arid program refinement. Tile 
programming process. 

CHARACTER HANDLING 
f.haracters and character storage units. Character ~<.sriable and cxpressi.)ns. lnt1insic functions 
for character handlin 

CHARACTER AND LOGICAL Dt.T A 
Input and O..itput of Character IJata. Comparing Character Data. Processina Ctwraclr!r Delta. 
Logical expressions. 

ARRAYS 
Arrays and Array Elemer.ts. Input and Outpur of Array Dara. 

s<, 
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. llJt.A TION 

itn Techniques. Searching and Sorting. Character Data Arrays. Logr~I Data. .. 
hALARRAYS 
~ional Array Concepts The Three-Dimensionai Array Concepts. Proces',1on 
"11Arrays . 

• -~cepts; Procedures, functions and subroutines. 

-.STORAGE 
1'tocations. The Common statement. 

lh£ USE OF STORAGE 
1'hient Statement of functions. 

~DEVELOPMENT 
. 9f,ment revisited. 

iE:. 

'lela:ements for Sequen•ial File Procession. Sequential File Creation and Ac.~ • 

•• --~ating. Direct Files. 
Wfintation. Survey of other Languages. 
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APPENDIX l:.J: DIGITAL COMPUTER RELATED COURSES OFFERED BY 
DEPARTMENT OF ELECTRICAL ENGINEERING, UL 

1. EE205: DIGITAL ELECTRONICS 

Number systems: Binary, Octal, Hexadecimal, One's and Two's complem€:nt system. 

Boolean algerbra; Karnaugh maps, gates, combinational logic analysis and de'.;ign. 
S€ ;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, Multiplexers. Programmable 
logic arrays. 

Logic families: TTL characteristics. MOS and CMOS devices. Fan in and fan outs. 

Bistables: principle of master-slave bistables. shift registers, various applications. digital 
delay line, sequence generators, ring oounters. Asynchronous counters, up down counters, 
divide by N counters. 

A to D and D to A converters, successive approximation and dual slope ND conveners. 

Syn~hn:-nous system design: synchronous counters. 

2. EE303: DIGITAL ELECTRONICS 

Advanced ~igital design includin~ SSl-based and MSl-uased design. D~sign ot multi-input 
system controllers and sequencers. Algorilhmic State machines, state mir.imization. 

Low power digital urcuit desigr •. CMOS devices. 
High speed digital circuit design, Ill 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 deteclion; linear, block and cyclic codes. 
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JiltCROPROCESSOR APPUCA TIONS 

assor organisation: operation, programming, addressing modes. machine 
9assembly programming_ 

lfssor circuit design: 
•ts. memory systems. Parallel and serial VO, Interrupt based VO. Interfacing 
a-including NO and DIA converters. Advanced peripherals. Applications to 
9'uters, instrumentation aM control. 

IEssor Architecture; 8-. 16- bit architectures, pipelining. multi-processing, 
It-memory systems, Virtual memory systems. 

JleMPUTER ENGINEERING 

~. fuli custom and semi-custom chips. uncommitted logic arrays. Fault tolerant -
•rchitecture: non-Von Neumann architectures. supercomputers. transputE:rs. 
·a-iiques for high speed computers_ Stack computers. paralle! processing and ar,-

• 
•10 software engineering: 
~stems. virtual rr.achines. structured top down design, real-time software 
-.e studies. 
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APPENDIX C: COMPUTING FAC:LTIES IN FACULTY OF ENGINEERUJG, U.Z. 

Dept Computer Quantity P .. riph&rals Opurd!•11~ - --, 
Syst&ms 

CIVIL ENG. Hewien Packard HP 86 t Ploller HP 
Printer 
Graphics Tablel USCD 

ICL PCt5 1 CP/M 

MS/DOS 
Sirius t 

Integral Print&rs and Tape 
Epson HX20 8 Drives 

Portables 

Compulog 1 Printer 

Ams tr ad PC1512 2 Printer MS/DOS 

BBC 2 1 Datalogger 
CP/M 

3 Printers 

ELEC ENG 
VAX 111750 1 Tape Drive VMS 

Printer 
Ploller 
22 Monitors 
12 Terminals 

Bristol Sir.gle Beard 8 3 Printers 
Micros 

BOC 4 

HP 6'100 1 HP 
Development Station 

TEK 4052A l Tape Drives, Plo11ar HP 

MECH. ENG HP 868 l 1 Hard Disk Drive HP 

IBM MPC XT 3 Plot1er 
Printer 

M1crovax II 1 Printer MS/DOS 
'. 

Collorgraphics Worksration VMS 

Vax Wor~.sta!ior.s 4 Plotter Graphics ldhluts 

- ~--------
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Quantity 

24 

2 

4 

5 

Peripherals 

2 HP ColorPro Plotter 
3 Printer 

HP LaserJet Printer 

LaserWriter 

lmageWri:er Plus 

2 Digitizers 
5 mice 
4 Printers 

Plotter 

10 Monochrome terminals 
3 Color graphic terminals 

2 Dot Matrix Printers 
A 1 & A3 ploners 
Daisy wheel printer 
LaserJe: II printer 
Ta~ Drive 
LAN - 300 

... 

O;:i..i•. -

Systc -~ 

PC-DGS 

Novell II 
Netware 

PC-DO~ 

PC-DOS 

PC-DOS 

UNIX 
MS-DOS 

MS-DOS 
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APPENDIX 0: ACADEMIC STAFF STRF.NGTtt OF ENGINEERING 

AND COMPUTER SCIENCE DEPARTMEN1 S, UZ. 

uz 

ACADEMIC STAFF ACADEMIC STAFF 
DEPARTMENT 

ESTABLISHMENT IN POST 

1988 1988 

Civil 15 9 

Chemical - -

Electrical 14 
10 

Geodetic 14 . 

Mechanical 14 8 

: 

Metallurgical 5 4 I 
Mining 5 3 

Comp1;ter Science 10 6 

TOTAL 
63 40 

~o 
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APPENDIX E: COMPUTING FACILITIES IN SCHOOL OF ENGINEERING , UST 

DEPARTMENT/SCHOOL PERIPHERAL SCAWARE 

Civil 

Chemical 

Electrical 4 Dot-matrix MS-DOS 
Printers 

-

Geodetic 1 Dot-matrix Printer PC-DOS 

Mechanical 

SJm.. PC-DOS 
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lINDP--l!Z-Cll)1\ Engineering Ci\L Project 

University of Zin1babwe 

3.2. CAL--Based Courses in 

u" .. _, 
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Introduction 

The development of good CAL courscw:i.rc is not a. t.rivi:il exercise, demanding 
considerable effort, time :a.nd money. It calls for two things in particular: a thorough 
pedag;.'(:cal design for ll. w!wle course, and international collaboration 

International collaboration mcar;s pnvling together of resources so that the work 
involved is distributed, and so also the cost. It also promise.5 a wider market and 

use of the cour.5eW;,>-rc produced. This is part.i.:ularly import.ant. in AfricQ 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 that a UNESCO-sponsored CAL workshop 
was organised t.o bring together some se~ior university engineerir1g teachers from 
various African countries to undertake the pedagogical design of CAL cou::seware 
for three crucial foundation courses in their engineering curricula. The courses are 
Applied Mechanics, Electrical Principles and Strength of Mate::iak This repo::t 
contains the work of three expert groups for these courses. 

The work of the expc:t gro~:ps was modcllc2 on o~:: work on a Control Sys:ems 
course at the University of Zi;.i~n.b~·c L1finec:i:lg CAL Proj<:ct. Our CAL stra:
egy de:nands CO:!LSC\\~z:c ~c:::?;:s:~~ :_ ~':.:-:.!::.u:-e2 t.ex!.bvok t.a!!c~ed tc t!-ie sy!;a:-~s. 

simulation and problerr,-s::ih·int; CA!, r·rcgrams for PC's a:id CAL la.~ora.to:ry not-es. 
Ea.ch expert g::ouµ proc;;ced wha:. !t t•c!!Hcd to be a core syllabus for its cou~se. 

Frn:-:i the cc:c srliabi t;rou;> •n~n:::c::s t~cn ;deo:tified, fro:n t!.ei:: vas:. teaching ex
perieo.ce in Africa, the t-o;::ics tha: cften p:ese!1:. ::cn::e;:i:.ual difficulties to st!.!ce:-?:.s. 
The le-;ture and textbook p;e:se;-;:.a:io:-.s of the col!rse material a.re to be supple
mented with sim:;!ation ~nd/c: p:ob!c;;n-s:>!vi.'1g CAL progra~s 01• the "di.IT.cult" 
topics frc'":': which the st::.:dc::t ca:: lea::1 a:. his o";:n pace on a PC o: a local area 

Tb.ere already exis:. CAL pro&:-<-;:;::: ;:;: so:-:ie of :.l1ese topics anc with little mod
!ficati:>::s these· prog:arr_s may be a2:::>?~c2. b r::os:. cases, however, the programs 
have to be develo;:ied ab ir:i:.io. 

In bringi!:g the Wu:k c: the three ciffo:c:-:t expert groups toge~he: 'l'·e have taken 
edito::ial !;bc:-:.y to t:y t:i s: ::kc <.. dcgr~e of uniformity !n presentation. We hope 
tha: ir. :he ;:c-:css v-.·e l:Gvc not Cori!> v~;)!c:-1-:c ~o !:!ei: '~:o:-k. 

;;cw wr.e:e ~o we go f:o::: hc:e? :Fi:sdy, th!s document is p:n~ to be widely 

cis:.:-::::>:.::.c:! i::i c:.:ic:- t:. sa\i::: w::-:::1c:.ts an~ :;us[estior.s frc:n many of O\;r colicagues 
~::os.s :.~t C~:1ti:-i~n·~. Seccnd~y; ;r.·!! t~~e !ob~ z..~~c to :z.isc i·.!n:!s :,o b:ing toge:.he:

the b;ainpower a:.d oth~r res:>'l;:ccs required to p;oducc the learning materials. 
\Ve believe tha:. :.he wo:k repor:.cd hc:-e is sign,ficant, a.nd marks the beg:nning 

of what couid beco:ne a wide-scale use o! cc:np~te:-assisted !earning in e::igineering 
education in :~!:::a.. 

Fir.ally, we i;r;:.:.eful!y ?.".knowl<>~z~ the s:;p;:io:-t ~iven :.o :.~is wc:k by V:\'ESCO 
?.:-id t:~,;nP. 

R. K. A;>;>:ah 
.J. !I. Daigic 
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Chapter 1 

Applied Mecl1anics 

1.1 Introduction 

The Applied Mechanics Group examined lhe syllabi from the University of Zimbabwe 
(UZ) and the Universily of Iba.clan, the !alt.er of which is similar lo that of the 
University of Dar-cs- Salaam, ancl made the following observations: 

L The UZ syllabus contain!! the usual dynamics topics plus :;ome introductory 
topics in Strength of r.ti1tcrials; 

., The introductory topics in ~;trt!ng~h of Materials arc identical lo those 1wrmally 
covered in any strength of matcri:i.b ccnu :;e; 

3. The present project is concerned with the clenlopmcnt of courscware in Ap
p:iecl Mechanics, Strength of Material!!, and Electrical Principles; 

-f. There is a need to avoid any ovcrlc:p in courseware development. 

In view of the abc.ve ob:;crv'1.ti1,w1, we recoinmend that. the Applied Mechanics 
syllabus ::1hould consist cs.senliaiiy of dy11amirs and theory of machinc:s related topics. 
The syllabus worked out. on this bil.Sis is given in section 1.3. These topics are 
expected to be -covered in the fir:;t two ycar:i of an en~ineering degree programme. 

The course :structure i::1 given in :>eel.ion 1.2, while t.he identified CAI. topic::1 are 
outlined in section 1.4. 

1.2 Course Structure 

The sequence oi course topics is I isled bclm1.. Please refer lo fig11rr. 1.1. 

1. Rigid body dynamics 

2. Velocity ancl ar.ccleration 

3. Simple rnachinc3 

. : ·:-· .::; 
--~ 
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5. Fluctuation of cncrr,y 

6. Kinrrn;itic!! nt:d ukd1:~11i:nm1 

7. Balancing 

8. Friction 

' 
9. Gears and gear train~ 

10. Governors 

11. Gyroscopes 

12. Vibrations 

1.3 Course Syllabus 

Rigid Body Dynamks 

• Displacement, vc:locity and accelcr;iliu11. 

• Angular displacement, velocity an<l accdcral1on e11uations using constant 
acceleration and vuiabic acceleration. 

• Newton's L<i.ws of Motion. 

• \Vork done by a furc.e and hy a torque. 

• Power and efficiency. 

Velocity and Accelcrntiou 

• Displacement \"cctor:i, rr!;1li\·c: ,·dc,,:ity, 111can acceleration. 

• Velocity im•~gt:;;. 

• Use of inslant;i.n,·ou!I centre:. of rol•Lti1111. 

• Three centres in line thc11rcn1. 

Simple Machinl!S 

• Velocily ratio and Mechanical adv;rntag1• 

• Heal effort, idc•il c:ffon, fric:ti.,11 1·ff.,rt and efficiency. 

• The Law of lite M .1.-!11 nc. 

Couscrva tion of E111·rgy 

• Radiu~ of 1:yr"ti.m ••n<I 111 .. 11w11t .. f i111:rti;1 of typir.;d tly-wli.~d sections. 

• J\indir. cneq:y of lransL.tion ;u:.l r11l;,t!n11. 

• Lirwar ar~1! 1nq:11f;.r m1>1111·nt1:n1 
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• Th~ purpn~c uf a Hy··\\ !:ed. 

• Typical applicatio:1s. 

Kincn1atics and 1\·fechanistn!\ 

• Pai;s a.nd cicn1cnl'i. 

• Kincmati~ cha.ins. 

• Me.:.!.:tnism and inYcrsion. 

• Kinematics of particles and rigid bodies. 

• Velocity and acceleration in mechanisms. 

• Coriolis a.cceleration. 

• Dynamically equi\·alent r.12..SS systems. 

• Inertia forces. 

• Cams. 

Balancing 

Friction 

• S::rcw thr.:ac::. 

• Friction c!:;tche::. 

• B:ahs. 

Gears and Gear T'l"c.ins 

. . . 
rc\·c:~!~:'.l :orr~~~t::-!~ ::-a:::s . 

.....,_ ~ . 
• .::..ii;,::ien:)' Ci ge<:.rcc ~y$:..c~~ 

Gove:-no:-s 

• Function of governor. 

• Dead weigh:., Wa:.t, Po:ter, and Prnell governors. 

• ~ ;>:i:!~ -loaded govc:nc:s. 

• Effo:-t end Power. 
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Gyrm1copcs 

• Simple application:; -- mutur vd1idc tlyua111ic:!I. 

Vibrations 

• Free .,ibralion of one and two Jcgr<:c of freedom eytilcms. 

• Linear a:ul lor:1iono:i.I vibratiuw1 with \';scous damping. 

• Periodic disturbing force. . 

1.4. CAL Topics 

From the list of topics in eecl.iou 1.2 above, several have been identified as bemg 
particularly suitable for CAL treatment. They arc described hclnw, along with some 

details of pedagogical objectives nncl CAL cc,ursewarc requirements. 

S Fluctuation of Energy 

Objectives 

I. Tu g;~!n ;i11 11nclerst;1r11!ing uf ll:c 1•1:rpo:>e of;, ilywlu:d 111 an cngme. 

'l To g;~in an i11::1ight into the k ... ~ic ch;1rl\cteri.stic:; of c11~i11i: cydcs, their 

co11fig11ratio11, ancl their effect on rlyw!lt'cl dc::ii1~11. 

Prograrn rcqnin~n11•nlll 

L Disp!;~? T ·· 0 charac.tcri:;tic:1 for two anJ four ~trnk.! engine cycle:;. 

•) Display charn.ctcristi;.::1 for I,~. 3, ·I, ti and 8 cylinder e11i;i1;c:1 :;howing 

for each case the mean l•nquc line. 

~- C;~k1:l.1:.1.;:1 .,j •!!:t:r,;y fl::.-.t1:<1ti.;h: .. ll11•t11•~tlu11s t.i Le 1li::.11!:1yc,! on 

1' - 0 diagram:>. Studc•nl to be ;~ked to c\•a!uatc: the! m.,xi11111111 c11ergy 

fluctuation. An:1wer lo be provided. S1.uJc!11l lo internet Ly providing 

his own answer:!. 

4. D_esign: using the answer of 3., student to inlcraclive!y design the 

required Oywhcd. 

Time allocation· 2 hours. 

G Kinematics and ~1ed1:mismR 

Objectives: To y,;iin ;111 apprn:i;ition nf llw 1111.tio11:1 111vol1·.:d 111 different 

mccha1:is1:13. 

Progr:un req11irenw11ts 

1. For ::\ r,iv"ll ::1cr:hanism, the s0ftwarc r!cv.·l,>pi:d 11111:;!. li;iv.: !'11: ri\pil

bility to(;•) tfi:1play 1.1i.~ sp;11·c .!i;,.'.r,,111 f.1r 1~iv.·11 ~t:<>ll1.:L1ic p.1r;1111c:

lt:r:i, ;~11c! (b) i11t1·r.,.-~_ivdy 1,,,·.,t•· l'"int.:; .. 11 th.: vo:! ... ·1ty ""'l ... :,·1·l1:r

a.til1:i t!ia~::-a.:1~·; 

/loo 
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3. Software to ha.ve ~he capability of dynamica!ly disp!aying the nl:n

p! ~tc t!wtions of the :ibove mechanisms. 

Note: One or two mechanisms exhibiting t!1c Cori0lis c:,1mp;;;;,·:1• of;~;:

celcration should be included_ 

Time allocation: 3 homs. 

1 Ealancing 

Objective: To gain an appreciation and understanding of underlying pnnc1-

ples of balancing of rotating and reciprocating masses. 

Program requirements 

R.otatlng ~asses 
Capability of simulating a variable numbc!" of masses on a simply 

supported shaft_ 

fotera.ctive input of basic data e.g. masses, pos:~io::s, a::gles, ra

cial dis!ances, etc. 

Dra""-ing of the !:pace diagrams, cakulaticn and c!sp!ay of force 
di~grams wifa the out-of-halt.nee force :. early s!-:.::,wn: -~.c ~~':H~ 

for ::ocple Ciag:-a!":"'.s y!cs determi~ation cf bc:!.:-i~g react iv~~-

Studer..:. to calc1.;:at.e ~he bearing rca..ctic!!s 

Reci.procating masses 
Cayaoiiity of ba!ancing a vari~ble numbe: o'. rc:::iprc:::a:i::i; m~':'.;cs 

i~ i~-Ene a:id vce engines. 

In~e~act!ve input of basi:: data. 

D:a:wing of the space diagra::!s, ::a!::~'.a:'.:.:: ~:-:c. c:s?;;:.:; r;: ?-:!

r.:a:y z.::d scC0:1Ga:y fo::::e dial;:?.:-:-.;;. C~~:-·:>.:>::-. -· . 
acticns. Couple diag::arns. 

Determination of bearing rcactiol"!s. 

Soft'Vare to balance the system and to ?:ovi:k t~:!: r.::o·,..·(::. 

Time allocation: 2 hours (1 hour for each p:og:e.:-n j. 

9 Gears a:::id Gear The.· .s 

Objectives: Tc ga!n c.;-i;:>rcciat.i:Jr. and unde:s:?.:-ici:n& of[~<.: f!':.;:-i.,::-;. ;.:~:?

en.ies of meshing geais, rr.:i~ion and t::>rque t:a.r.smi: t !'::: ir. f!'C.: ~:a:;;~ 

Prograrn requirements 

Simulate involute profile. 

Multiple choi::e questions on gear geometry - ir.!.c:a.:::iv-::. 

- Plot bci;s of point o!" co:ita"..~ of two mesh in& gca.: tec:h. 

Si:nula.te two gears meshing with variable gc;~: ra.~i::>s - - in:.c:u~ive. 

- EstabEsh numbc: of geG: teeth mcs}1iri~. Dct.c::r.iri(· ir.:.c::!·:cnc:c 

- Simulf\:ion of mntio:: and torque tra.n5:-:i~~t.c·~! ~'Y d'.f1 ·:-~·:~: ::.·;),.·; o: 
gear t:-ains. 



111.69 

Time allocation: 2 hour11. 

11 Gyroscopes 

Objectives: For 11tudcnl:1 lu appreciate the motions and force:i in t>}'n.:i,:.,11ic 
systems. 

Progra111 requirNneut11 

The developed software programs are to con::iidcr simple gyw::;,:,;p,·:. 
in 1-D aud 2-D spaces. 

For each case, students to be interactively drilled in the dctcrminatiuu 
of gyroscopic forces on the body. These forct."8 arc to be graphic;dly 
displayed in such a. manner that the physical effect can Le ea.-;ily 
appreciated or visualized. 

Time allocation: 1 hour. 

12 Vibrations 

Objectives: To relate to ouc and two degree of frcc,~..;m syst.:m:1, lin.:;,r <:nd 
torsional vibrations with viscous damping and periodic di:.t11rLi:1g f .. r•i: 

Time allocation: 1 hour 

1.5 Concluding Remarks 

In addition to the time requirements listed explicitly e.b.wc, Oil•! hu111 Li ~ .• ; '" .d: .. 
ca.ted for a general introduc:tion lo the CAL system - the hardw<lrc ;,11,{ d.:til•:nl:i 

of the user interface. This will br:ng the total number of CAL hours tn tw.:h·.:. 
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Chapter 2 

E I e ctr i c a I P r in -c i p I es 

2.1 Introduction 

This report proposes a comprehensive syllabus for a first course in rlc,:t:-ic _ r;-:. 

gineering. The coverage might be felt to be excessively wide for a sinir;lr. ••rnrse, 
and it is intended that certain of the secticns could b~ o:nitted fro:n ;>. first COti!"S!' 

~-:'..,-~:_;.t;_.. ,.~.~with reg:-.rd to ~he character of the target g:oi;;:. It::'. 

sc:vice cuurst:. fi.;-- ~on--c!c~t:i:.:d stuCent!! cou!d be r.1o~::ted hy i~:::!~ .. ;i1~ ~--~!,-. 

c: sc:::!cr:.s of the .: ....... ~.<:! outline given in section 2.:!. \\"!:!!st t!:~, '.:·vjr··. : ; '.~.c: 

si:.:::t:cr:.s are sus::cpt:Lir. t.., CAL applic:atior we id er ".!fy E vc to;:.:!cs in whir}: '' -'· • 
v.-ou~d r!lake the grca.tes!. ir:.:}'~=-

2.2 Course Structure 

Tt.e s~qi;cn::c of course topi::s is listed be!ow. Plcc..se refer to figure :: ! . 

1. Energy: the Systems Viewpoint 

2. Eiectri:: Fields 

~- !"~agne!.i: Fic1Cs 

4. L}c-~t:i:a! Circuits 

;). C!:::i;it Laws a::d Theo:-em.s 

C. Tra~~ien!.s 

7. J..lternating Volt.ages and Currents 

8. Pa-;r..-er and Encrrr 

9. P='!yp::?.se Sys:.ems 

, . 
' , . 
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!~. Elcctrnnics 

13. Eicc:.:i,::'\: \\"!:ing 

14. Introd11cti.rn to Elcdro-Mccl1anical Eneq;y Conversion 

! 5. li!u::1::~a:.ion :-..:~d Lighting 

2.3 Course Syllabus 

Energy: the Systems Viewpoint 

l. Energy Sources 
Distinction between finite and renewable energy re.sources. Brief review 
of oil, coal, nuclear, hydro, biomass, solar sources . 

.., Ene:gy Conversion and Ston~ge 
Relation between chemical ene&gy and equiv~Jent electrical energy. De:-i
vation of eel! emf; watt.-hours per kilogram and ampere-hours pc: k!lc
£: 0..."":1. 

P...c·•er~!1:di~y c'. ceils. Brief ove:vie.v of Ledanc~e cell, LiF; Lead acid 

Co::Ye:sio::. of mecba::!cal to electrical ene:gy a:id vice versa. 

3. E:.f.:i;y :.:<:.ns~i~ior. a.::d usa&e. ~-fe:.bods, cos!s and c5cier.:::ies. Sectora.i 

Ti;~ ?~=-~:.:11~a:.e ;;at:i~e of r. .. a.t~~7; the c1e=!.:-~r..:: s::-i:::u:-e o: a!.,:)r=-'.S. E~cc

t:o::s es current :::a.rrie:s; Ccrre::.ii. defined as charge past a gi'•e!"I po:n~ pc: 

E!ec~ri::: fh:x de::sity e.n~ c!ect:ic f.eld stren&th, D = (,.(, E. 

" :c;ec~~os:.a.:.ic fit:i~s, Coulo:nb ·s ic.w; fie!ds due lo ;:ioin:., li:1e a!ld r.r.cc: 
:::ha.:[CS. Gauss's law. The nature of diele:tric m2::.e:ia.!s. 

Z. D:c:~::.:i: st;:c:-ibth, breakd.:iv.-n r:iecbanisms, co:ona dis:::ha:gc. Po!a:isc.

':.!0::. n.!':a:.in: pc:mitti,·j~y. The beha.vioi;: oi cha.rr,es in <'!c::t:~s:.a.:.i: 

fic;ds. 

Magnetic :Fields 

l. The Biot-Savart Law. Mag::ie:.ic fields crea.1.ed by line ct:r:er.ts and cur

rents f1o·.;.·ing ~hrough ::oils. Magneti.: field in a toroid, Ar.ipc:e's Ir..-~ . 

.., Magne:tic fr,rccs o:i moving ch<;.:ges and current carrying co=idu:::t.o:s; Y.at:

netic torques cApc:icn::cd by cu:rent loops i:-: a magnetic fie!::. Mar,ne:.i: 
::11:.teri;i.!s. l\~agnetisation a.nd magne:.i:: dorr.?.ins. Rclat:vc r•".!:rnc?.:,::ity. 
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3. ~fagnctic flux, El1·clrc;mag11clic i11cl11diu11 1 l-'llri1day a.ncl l.1:11:r.':1 l..w:1, in

dt;•·t!d emf, self i111ln.-ta11t·., awl muL111tl 11uluct•L11t:e uf :;imph- .- .. aducl•>r 

configurations. 

Electrlcal Circuits 

l. Circuit elements 

Reals lance V a I in linear circuit. element.a; V =- IR (Ohm's Law 

definir.g resistance). 

Ind•.ctancP. Vo:: di/dL for linear elements; V = Ldi/dt defining induc

tance. 

Capacitance V ex f idt for linear element.a. V = ~ f idt defining capac

itance. 

2. Nature of Circuit Elements 

Rea1stance Resistivity; R =pl/A or R = l/kA; Temperature coefficient. 

and use to measurr. temperature. 
Types of resi:;tor in common use, construction and characleriatic:1.of 
moulded cerbon, C film, metal oxide, metal film, wirewouncL Power 

resistors; col0t!r cct!e. 

InductCince L essocintcd with all conductors L = N4>/di and D::;:..; N 1 /S 
where S is t~e reluctance. 
Inductors !n pre.ctice: stripline, air core coils, ferrite an.! iruu core:i 

for ir.cr<:c:.:icd p<:rmeability. 

Capacitance C = q/c and C = cA/d for parallel plate capacitor. V = 
I r · J CJ set. 

Common cap11citor types: mica, ceramic, film foil, metallised foil; 

Po-~·cr cap~citors. 

Capacitors in series and in parallel. 

Circuit Law& and Theore1ns 

1. Kirchoff's vollage and current laws. Emphasis on electric circuit having 
only two degrees of freedom leading to equivalence of circuits. 

2. Thevenin and Norton'ii theorems; simple equivalents by open circuit and 
short circuit considerations. Superposition. D.C. circuit analysi:1 a1ul 

reduction. 

Transients 

l. Transients in simpl1: RC ;.ml H-I. cirt:uits. llesponse 111Hlr.r sin11soi1lal 
excitation. Conrc:pt of l'ha:1e lc"cl and phase lag, Phasor repri::w11li•Lio11 
of A.C. <jlJun~iti1·:1 The 1:u11r.cpt:1 of impedance and rcactance. 

2. Differcnti11l cq11.d1011:1 .!,·:1r.ril1i111~ H·L C cirr.11iL hchaviour. The thrc1: 
typrs of so!11tio11:1 f,ir 1111cbrnpi:d, 1111clcr1Lu11pcd, critically d11111p1:d, and 

1'';(·~1L:.~1:;>1· l ri:.·:::!:1 
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3. Pha.o;0r ciia~nm!I Si::T:c :>cries and parallel H -L--C <ircuits llr:;0na:!r:e, 

resonan!. frequency. q1:alt:.y factor, lrn.ndwiclt.h. lleson:rnt i:npc:d:'..:t•c. 

4. An;,.!'-l&ic:s betwc.:::1 ::!cc!::-..nical P.:t<i dcctri;:a! system!!. 

Alternating Voltages and Currents 

I. lla~rnon:: r.w~:,;:t ~; ;1rnjcctic:! of c:r:::i!ar ?:mticn o:tto a plane: introduce 
ph:\So:!I ~ ci~;:::b.r mutioa to be pr•.;jccted onto an a.xis_ 

2. The a\·c:-age and R~1S values of A.C. quantities; relation l-etween RMS 
Yoltage and current in R-L-C circuits. Phasor diagrams. 

3. Concepts of impedance, rcaclance and admittance. Their use in the so

lution of A.C. circuits Complex representation: rr.sona.nce in parallel and 
series circuits. Resonant. frequency z.nd bandwidth. 

Power and Energy 

L Deri,·ation of P = F I cos G for sinusoidal supplies. fostantaneous, aver

age a;>pare~t real a:id rea.cti,-e i>-'.lwer . 

., Pu.--e: ~a::o: a.r:d ta:!f:"s; ene:gy and maximl!m demand. Para!!el reac

ta::!ce fo::- r;cwc:- fac:.or c~:~cc:i~::. 

3. !-.faxi::·:::!'::! ?cv.-;::- ~:a::s'.e: :.::-:-o:crn i.n~ its app!!::ation in electronic sys-

Po!yphase 5ystems 

i. b:.:o=.u:~:~:i to ~ ~~:c 3-?~~e ci:c:i~s. Sele:t.ion of the 3-ph2.Se sys

te::. fo: ?Owe: :.r?..!';!!:-:-liss:~::. P!-:~::!' ~:-.d Enc GUantitics. Star and mesh 

CO:!~e::l.!0:1S. 

2. Ba.!a.!1('.!"C and ur:h?..la:1:C"C '.:.:;.c!' Si.c:..: an~ delta con:-:e::t!ons; relations 

I. Magnc:.ic ci:-cuits. iJ :::: Jl:µ.H 2..5 rc!a:ion between ext.e:isive properties of 
a rr.~diU;";'?; CO:l::C?!. '>'. r-:!·;:::~:-?::c; Ce::\·&;.tior. of S fo: linea~ ClTC'l:its; CQ'..!iV
a}en::e \l:i:!: ~le::.:-i:r..: c .. ::ui:.::: !".~:u!1o:l c; probiems i~ magne~ic circuits. 

2. P:a.c:.i:a! ch<!.:3~tc:!s:.:~~ :": ~2f~.r-:i:: rr.~:.!::-ia!.>: satl.:rat.ion and nc::-linea.r
::.y o: E/ .t! ~c:-·,·c!~ ~~cc~~::y :: .. :- ~!'lc~:.;=;:;g fj/ H cc1vc!== in ma~ne:.ic circuit 

cal:;;!a.:.io::!' r::. L~:; v;:!t:cs o: 3 Th~ skir: dfo::t. 

3. Iron ksscs. Hys:eres:s cu:-vc a:1d hy:.:.c:csis losses. Eddy cu:-:ent losses. 

Sc?aration of the c~:nponen:s of iron loss. 

Measurements 

1. Instn;:nc~ts. P:t:cisi::i:-:, ?.'.'.C.t~r?.·y r:: :cpeatahility; Calibration; Correc
tiQ:1 ct::·.-es; .".r.abg~ie :n~: ~\!:71'..'r:'.:;. Dcflcc:.i!lg for::e, :-estoring force a!ld 
c!:i:n?inr,; c~:n:n'm ::;r:~~~ f:>~ tht~i: ii.1~lc:nc:1!..'\ti:"ln; mcving-cn:!, mcving · 
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2. The ca.thoJe ray o:icillo:;copc. ll:s u:scs, lime ba.5c, X-Y m(xlc, vertical ~cn-
3iliv:ty, A.C. l\tltl n.e. c:oupling, Alleruate an<l chop :ml(l1::i, "!!"' l1c.i11ll 

)!Killo:icupc•, tng~t:riug clcllt.'1.:tiun sc11:1itivily anJ post ,fcflc:diu'.l iu·cdcr
atio!l. Storn.t:e <">6cil:oscopc:L 

3. M.:asurement ~edrniqucs. Pot.cnliometcr:t, Lridgcs {both D.C. and A.C.). 

Electronics 

L Semiconductr)rs, holes and electrons as charge carrier:s in semiconductors, 
electron energy :sli?.tes, electron and hole concentration.s, the p-n junction, 
contact potential and thr. bipolar transistor. Uses of .semiconductor de
v1c~. 

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

3. Introduction lo logic circuits. Iloolean Algebra, the truth le.hie, De ~for
gan 's theorems, boolean identities. The principle ')f duality and it.s a.1>
plica.tion in C~fOS circuit~. 

Electrical Wiring 

I. Typical _uses of electricity in commc:rcial and industri;.I lmit.!i11~::i The 
wiring rei;ul;.tiuns. 

2. Safety and protcct.iou of the inslallation and Lhe user. 

Introduction to Electro-1\foch:mical Energy Convt?raion 

l. Simple introduclion lo common types of machinery used in industry. Use 
of electricity in the Chemical, Manufacturing and other imluslri.:s. 

2. Use of circuit Lrcaker:i, cnnt=i.ctor:i t:lc:. 

Illumination and Lighting 

I. Introduction to L11x and L11111cn. Lighting rc:quire1nent:1 in vari1,11s Lypcs 
of workplace, publi•: roacl:1 etc. 

2. Types of l11111i11airc:1, cllic:ic1u:y, lighting economics. 

2.4 CAL Topics 

f'ive modules have been s1~l..:cted for <'.:\I. lrcat111e11t. It is anLicipd.tcd th.Lt these 
will be of two hours d11ralion each. 

The modules have bc:cn sci«!( lf:d to c:ov.-r those are~ which :1t111lc11ls g1:11crally 
find concept1uslly diflicult, ;,111J in wliirh C,\ I. will hav..: the greatest i111pa.:t 011 the 
course. The rnodulc:s sclc-ctc.I ar.:: 

• Circ11 i l Tlieorc111:1 and !.;n\':t, ;1111 I l ht:i r applir at inn!'!. 
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Circuit Theorems, Laws, and their applications 

Objective: To £an1iliarisc st.ucicnt.5 with the cakul<£t.ion of circuit. current.5, 

volt.a.&CS &nd equivale:it. !S.'.>Urccs and i::tpcda.m:es. 

• Kirchhoff'& Laws with examples. 

• Thevenin 'a Theorcra. 

• Nortun 's Thec::cm. 

These will be a?plicd to: 

Tr<msients 

G'.:~e:~i..-e: 1-:e;;:i:::e:.::'.n o! tra.!:~!e=it a.~c! steady~ta:.c com?one:its of :.he ccm

~~c;.c :c::~o::sc; c!:e::.~ c: pa!'ar:-.':~e: ,·a::a:.icn. 
- , . " . . - - ... 
::::~e? a.:-.:: s::-,~s'.:l::::ai rc~~v::scs !:": c:;;:::!::.~ vn-:.n: 

• R.-L-C . 

• F.-!.,-C--~~-

c::~!·:::vc: Fa:-:-.::>~::~r..::::.:: ...-:::: ;....-c;ar.~ a:::! R.:'\~S ~-al~es, po·-.·e:- a.:id powe:: 
:~::,: :!': • '.:':. :::--~::!. :o:-:-:c;·~ c: :-~s-::-:z.::~t. p:. .. ;•e: fz.cto:- c:>r:-c=:io~ a~d :.a:-

:::! . 

• s:::g!c-p:1a..c-.e c::;c;.:its: cu;;en:., voltabe and power, p~ase. power factor. 



Ill. 77 

~iagnt?t:c- Circuit:1 

Objective: Ohscrv11lion and rn.lcubtion or flux, nux tlen:iily, Edt! illt.-nsit,•, 

rdu,:ta:i.:c, l!t;•~uct.,:11ol1_..~ f:1rcc. :-lcs.lllri•llon. 

• Circuits with am! with.111L irun core. 

• Circuits with t:u1111•lcll cotc:1 1 eg. alrgaJMI. 

• Circuit:1 with anti wlthouL saLuratlon. 

Measurement l'vlethods 

Objective: Illustration of the various mcuuretnent me~hods used in electrical 

engmeenng. Sensitivity of detcctor11. MeaauremenL of non-electrical quanti

ties. 

• Potentiometers for the mc~urerneL ·- .,f unknown resistances and voltages. 

• Dritlges: Wheatstone, Maxwell a::·• Schering for Lhe mea:surement of re

sist~nce, indu.:l;rnce ancl capacitance. 

• Measurement of active ._ml reactive power. 

2.5 Concluding Rc1nark~ 

No specific t.:.'>k a.l!oca.tio:1s have been ma.de lo group members for cour~c:ware prepa
ration: it is assumed that UZ will t1:.kc a lead in thi:1 respect in view of tit•: CAL 

Project facilities a.-.-:i.i!a.lilc_ 

' 

;UO 
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3.3 <.. \Htrsc Sy lb.bus 

• E1:~1::ccring s.p:tcuu, sut--e)'1tcms; members P.:td clcmcnls. Continuity 
and system re!a'. . ..,~:~. Degrees of f:ecdom, Newton's L:1.ws, forces, mo

:::.-:it,; Typ~!I of •"·~C•~!I in Engir.eeril"'g. 

• l-Fi11ii:L·,;unt. Freedom-restraint rclalio:1. Free-body diagrams. Actions, 
re~ctions r.nd inte•actions. Friction. Types of surriorts and mechanical 
continuity. I.solation and idealisations in analytical mod~lling. 

• Firat and second moment of areaa. Centre of g:avity. Transformation 
IUld rotation of ax~. Parallel a.xis theorems. 

Properties of l\fatedals 

• Engineering materia.1.s. Rigid t..nd deformable rnateriz.!s Ele.stic ty, ,·isco
ela.sticity and plasticity. 

• IdeaEsation of materi~ beha•·icur. Elastic constants. Effect of tempera
ture. Energy ti:corics. 

• Fcrces in sir:!ple mechenice! EY!:te:T'~. Discreet membe:- assc:n~!ies. Co::!
tim.:::r::. Tn:~es. Thin-walled pressure \'es..cte!s. 

· --~ l'.nd indeterminate systems. Gec::ietric compatibility. Su-

• She~ fcrcc ~~G. bending m~~~~ts. Diagra..T~- Conce:l:.ra:.edJ dis:.ribu:.ion 
anc! va:-ying fo:ces. 

Theory of St:-c~scs ::!!d Stra!ns 

• Ger!eraliseJ stresses at a point i:i two and three dime:lsions. :-.;ormal and 
cor:-.;::>!e~er;;:.?.:y shear strc::lS. Generalized s:.ra.in at e poi:lt ir: twc and 
t ~!rce d::-nc::sio~s. T:a.nsformation e:q~ations. Moh: ·s circ!~ of s:.ress. 

• Si.:ess, s~::ain and i.empe;-ature relai.ic:is. Elastic co:;s:.ants. Poisso~ 's 
rc..:ic. '!>~li: :-;-,:>du~;:s. Re!co.tion be:wee::! ela.s:.ic co~s:.a.nt.s. 

Analyr.!a of Str-!?sscs in l\fo:nbcrs 

• Bending of beams. Derivation of simple beam equations. Bending stress 
distri~ution in hollow sections. Bending beyond elastic limits. Built-up 
bea:ns. 

• To~si.:i!': of shafts. Simple tl'):-que eq~ation fo:- circular shaf:.s. Hollow 
s!:ld:.s. Pcr,,,..cr transmission. Torsion of non-eircular cross scctic:ts. 

• She~r in bl":\r:-15. Dcriva!.i'l:-a of bending sheit.r equations. Shear flow: 



111. 81 

Deflection of Il1!a1111> :11111 Tn1'iiWli 

• Diffo.:rcuti:J '"'i1;;1~1.m:; t .. r ln:<1ms. Si11~.ularity fu1H.:l!u11:1. ~iup.:rp .. :;itiou. 

Stram c1:c1gy i:1 lu-;1111:1 

• Odlcction of tru::.::1cs. ltdluo.:ncc cudlicic11ts. 

Instability .and Bucklini-; 

• Concepl:t of i11st:1lii!ity. Sta;>le a111l heutral cquil.~rium. Dcrivalil•ll of 

critical load of 11i111pl.: :systems. 

• Duckling of axietlly loaded 111embers under different. end conditions. Euler 

buckling load. Failure of short and long columns. 

Combined Stresses 

• Bcha\·iour u11do.:r com1.incJ axial and be1uling force:t. Principal stress 

trajectories. 

• Stresses in dams. Hct.amiug walls. Column bases. 

Composi.tc Sections 

• ilmlt-up beams ot Jiff1·;e11t matcri;Js. Hc!uforccd com:rcl.: sc.:tio11s. 

• To:sion and :;hear :n rnmpositc sections. 

Design , r Simple P.fe::1b.•r;; 

• Concepts of cngrno.:o~ring design. Loads aud other destructive adions. 
''.:it·lc!ing. ~!ode:; of L:.it~~rt:. F;:.ctor of s;1ft·ly. 

. . 
s:o:1 rcs1st~:1cc. 

• Ccnncc:.ions. !J.,!t.:,i a11.I wd 0 '. .! o:onncctious 

3.4 CAL Topics 

Structural Dchaviour 

This is recognised a..s ;, prolili-111 are;\ for ;.ll sl11rh:111:1 who study lliis s11l1j.,ct. 

By stuJring this topi:: ;~t the !ieginninr, of the: applic;,tio11 of CAL it :;honl.t i111· 
p~•'SS 1:pon thr. stucl1'11l the i1:1p<>rla:i•e of tla: pby:>iral rt!alily •>f tlw :;trn.:L11r;d 

c!cmcnt or system. 

Ohjcctivl'!\: To ~~\:dy !l:<: rc·Ld.1;,11:.itip lwlW<"1·11 1 ... .,1, di:;pl;u:1•1111•11L, ;,nd rc-.11·

t.io:i:;. 

To 111trild11n· tL" '.,;i.-,·p:s 11r ! .. :11di1·1'. 1111111w::t di;1hr;1111:; ;111.t lu·11.li11 1: 

d,·f1,·c~i(•:~:; 
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~fethods: S~i:dcn~ lo compare dcfie,:te<l shape:! bcnJing moment diagrams 
and reactions for ~imple •,ructurcs under his own lo!\ding system with 

th:i.t produced by the program. 

CAL software: Sl Planeframe and modification. 
The '.Hog:: am will b~ modified lo produce a simplified screen presentation 
to lim:t the data oi1t:ons n:ld nllow the storing of fiks on a student. disk. 

Equilibriwn 

Objectives: To der:ionstrate that en:n complex structures produce reactions 
which can easily be deter~i~ed by equilibrium of vertical, horizontal and 

bending fore.cs. · · 

Methods: Loads applied to structural systems &.re tested against the reactions 
for EV, H, M = 0. Individual member forces identified and checked for 

equilibrium as frec.-body diagrams. 

CAL software: Sl Planeframe and modification. 

Bending Moments! Shearing Forces, and Reactions in Determinate Beams 

Ob~cct:vcs: Tc ex;'.?..!'.'! ~n{ :-cla:i::::-!s:-.ip 'S!'tv..-eel"! ex~c:nal fo:-ces and the in
terr.a! resistan:::es of bending moments <:.nd shear forces. 

1\-~etboc~: Fs:ng poir.t c.nd constant er part UD to calculate rca.ctions, ver
tica! equi!ibriur:: etc. Use free-bo~y die-i;ra!T'.S tc expiain the concepts of 

of her.ding moments and shearing forces. 

CAL software: Sl Piar.eframe e-;id modifi~a:.ion. 

Se::! ion Proper::.ics 

Objcct!vcs: To de;nor;.sl.ratc l:ow section properties (e.g. s1?cfr.:>r. centroid, 
first and second moment of area, and se:~ion ;nodulus) vary with shape 

and s:::e of section. 

To ce:no:-:.st:a.te the co:i:cpt of pr;nciµlc axes. 

:Methods: Allow the stude::t to :ons'..ru:::t va:-!::ius shapes from b<:.sic rectangles 

and :::aku~ate se::tion propc:tics. 

CAL sofrv;arc: Si.ru:::~~;:al Med;ar:i::s, Sc::::.ion Pro;>cr;.ics. 

Bending Stresses ln Bca:ns 

Objectives: To show how st:ain and stress profiles are developed in a beam 

and ho·.v mo;nent ecr:i!ibriur:i is sa.ti:;fied. 

Methods: Di~gra.":"ls o! st:a.in profile and t'!'ie rcsul:.ing d!stribution of longi

ti;c!'.nal s:.ress. Cakula:.in:-: n: intc::Jal momen:. cquiiibrium. 

CAI, software: 5:.:ucti;:al \l.cd-.. :..nics, Stresses in Bea.ms. 
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Objectives: To show how vertical and horizontal equilibrium i:i s;.tisfic,! in 
the internal forc!'s of a \ic;un anti how this lca<b to the 1lcvck.pm•·11l .. f 

shear stresses. 
Methods: Calculation of vertical and horizontal stre3s~:1. strc:t:1c:1 ll!i a. func

tion of strain, shear stresses and diagrams for symmetrical an,! nun -

symmetrical sec;tions. 

CAL software: Structural ~techanics, Stresses in Beams. 

Combined Stresses 

Objectives: To show how bending, shear, axial and torsion stresses CiLll be 
combined and how this concep~ can be applied to simple ..!esign examples 

such as columns and foundations. 
Methods: Calculation of bending and axial stresses in columns and fo1111Ja-

tions. 
CAL software: Structural ~fcchanics, Combined Stresses. 

Pin-Jointed Frames 
_, 
Objectives: To show how the concepts of equilibrium can be applied to nodes 

as well as part or ;JI ,,f tlic structure. 

?vfothocls: Student. to cstiu1;:.l.c dircdiun:i a.ncl mag11itudc:1 of fon:cs in iL trns.s 
from his O".\'Il loacl arrc~n;~cment and compare wit.Ii results from progr;un. 

CAL software: S'.! J'\;111ctr11s:1 •ind modification as Sl. 

3.5 Concluding llc1narks 

The nine topics above arc l\!l:illllle•I tu require a minimum of two hour:; f,ir each CAL 
session, pr1·fer<>.hly in one hour unil!i. In a1ldition an 11llccation of a further tw.1 liour:i 
should be made lo ensure that the !it,1denl:1 arc familiar with the operation ,,f Llie 

software. The total time for CAL i:i thus estimate.I al 18 hours. 
The required CAI, courseware cun!iists not. 011\y of Lhe CAL programs, but. abo of 

3. structured text (La.sed intimately 011 the syllabus), ancl a series of CAL laborntory 
handouts. The group agreed to prepare the structurecl text and the handouts. 

Of the software detailed in section 3..t, the following are currently available: 

• S 1 Plancframc 

• S2 Planctrus!i 

• Structural Mechanics: St .. :lio11 Properties. 

The followin~ are to be rnmmissionc.!: 

• S 1 Modification 

• S2 Modification 

• Strnct11ral Mechanics, ::t.re:;::cs i11 Ilen111:1 
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2) core syllabi for the three ccur~.c:S, 

and 

c) Es!s of CAL programs that th.: r9t;r; gro:J;;s reco:n:nC:nded to be produced or 

acquired. 

This d::icument is very imp::irtant an::i r<:~:Jire.s to be further processed and 

ci!stribu:ed to all Al-.!STI institutions br commeil!S. I have undertaken to do that with 

iuriher UN::SCO assistance. 

7. ?ro::ilerns of CALiriiellectua! pra;:::s;-ty. prcd'1ction e:nd printing and distri::l:Jti;::in of 
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CAL Tt~AIHING WORKSHOPS 

PARTICIPANTS 

1987 1988 

COUNTRY NAME 

Tanzan:a Professor 0 A Samira· 

Di G Mulissa· 

Dr K Andam· 

Dr J S Mshana· 

r.1r G ::bkw2:2 

Dr F T akawira 

Dr D 3rohn·· 

f..1r J Daigle 

--- ------------------

Nigeria 

Ethiopia 

Ghana 

U.K_ 

t..1m:JC':J':.te 
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4.1. Introduction 

The main companies in the Zimbank Group are:• 

Zimbabwe Banking Corporation limited 
- - Registet·ed Commercial Rcu\k 

Syf re ts Merchant Bank - Req ist.ered Acceptl n<J House 
Scotfin Limited - Heqistered r'inan.::1al lnst.itutiu1a 
Syfrets Trust and Execucor Limited 
Oa ta Centre ( P r1 v a t..: ) Li m 1 t e d 

With the head office~; ba::o\C!d in Harare, there are now twen
ty-seven i>r~mchcs of Zim!1ank dnd fiv.:: lH'anches of Scotfin, 
located in most ma j.n· ,;t.:11Lrt.:s in the country and some <jrowth 
point areas. Ziml.iank is commit led tu more branches in c1rowth 
point areas and sev<~r<tl a1-.~ pldrmed Lo open in th!:! near futu
re. r-teanwhilc som·~ centers a1·c Ll..!in•J served oe1:iodically l..>y 
nobile services, pendinq th1.; 1..:s t~tbl i shment. of pennanent:. re
prcsenta tion in sume of these. 

{Private) Limited Data Centre 
provisirrn of 
whole. 

data process i n<J 
is responsible tor the 

~e: rv 1 c~:> to th•? Group .:ls a 

4.2. DP History 

Zimbank's first computer, an NCR 315 syste~, w3s installed 
about 16 year~ ago, the initial projec 1 helnq the proce!>SinCJ 
of current accounts ft11· aJ l l.Jranc!ie~• in the Harar\? ar~a. Two 
years later the service was extenrl~d to Branches in Bulawayo, 
using Mohawk Data Science~ commun!caclons equipment, as 
described later. 

The pr~cesslng of savinqs d~count& was added at 
early stage and qradu~lly the dpplicatlon base was 
t" inr.lude investment a·;coimtin·J ~nd q~neral l•!d•JC:r 

n taicly 
etll')mcnt.ed 
control. 

Growth in number of . ..;c-:orH\tS lerl tt> t:he replacement ,,f' 
mainframe by an NCR Century lSl computer, uhtch 
perm~tt.erJ llr:dt~:J 0::11;1<? ~~rvi-:~en t0 I>~ inlt.i1tL.!il. 

the 
also 

It w~~ rlurin: ~hiR 

intrortuced fr;to t:h~ 

~lt!ri,.,,!, th,H ! .. inl 
t :r~;r:. rur"'l tirai.·.:ht.::l, 

c;omp11\:P.f:i wr:re 

r .; I' l .ii,; ' II• J Ill i1 r II Id 1 
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-·-;. .- . -- _, - .. ·-··-l·•---·:, ..1 :: ! .!. l {. "'· l ~~ 

NCR 
~.-:::s~:-•11 ·-~·r:~e:-i\-;~-· ::>:-;-:.!:e:-, -... -~:.i·::.~ ~:.o·-· ::'it.:;::~·~rt5 ~•il~~e 

i:·.qt.:~:-y tcr.::i:·.~1~~ i~ .!:i ::-;.._:_:-J: ~.1:are a:,c Bulawayo bra~:ches, 

a~d provi~es accou~t ?rocessi~~ tcr e~ery tacet of the 
Groc?'S operatic~. 

Micro•co~puters li~kej :o t~e ~ainfra~~ ar~ ~eing use~ oy the 
internal audit r.nd head ottice accountins divisions and this 
ty?e o~ develcp~ent is expected to increase. The association 
with Mohawk ~~t~ Sciences ~as continued since the early ~ays 
of aata-recorde~s. ~itt all batch i~?ut being captured on XDS 
1200 key-to-disk syste~s si~ce 1975. Ho?e!ully this 
equipment will sc~n give way to ~!CR input oachinery in line 
with ~odern ban~i~s ~=~cti=e. Also HOS series 21 cini 
co~Futers ~ave ~een installed at all Data Ce~tres, t~e Group 
~ead Offices, ~~la~ayo a~~ eac~ r~:al ~ranch • 

se!ec: ! r:c 

... :. -.. ( -""" ... ~···. '";,.. 
•• - ..... .A. - ~- - - - - - - , o~ . 

?rc:essi~~ i~ ~~:~ie~ 3~: c~ a~ in:egra:ed :;a ~;;is 
! !'~to 

. . 
:. ;-, =:, : ?tJ : a ~ 1 ;-, ~ 

~-... :a--·-~ -··-···:----, 

i ;-. 

~:-.e ~ar!:~s t~=es 0~ 

~=-;: t ~: .· 

:-.. ::s 
c: 

......... - - ,,. --· . . - - . . 

.... :-. i ': -. 

. ~ -:- -- - ... -· . 

:,.·:-.: ~ s: 

7he sys:e~ wh!~~ was lo:a::; =~~i;ned a~1 develo?ed, opera:es 
daily in bat~h =ode. ~~~!~g :~e ~ayl!g~: h~~:s in?Ut da:a is 
re-:e!ve~ ;:.er!..,~i::al:~- !r~~ ~~-~ ::a:ar-e !:e;'-:.'j-:::s;: sys~e::?s, 
~~= fro~ :he ~i~i co~?~:ers ~: ~ea~ o~~i~e, Bulawayo a~d t~e 
::!:c: :.,r~~j':~':?s. J;,;r~•i'; ~-~!s t~:-;:e, ~r~l~:--.e inqui~y ~e:-r.;inals 
c?~ :~e ~a}o:-- ~ ... :2:-:':\e.:=. d~.: ~{:3: :.:~::e :-!!:>a:~::-.er.t.s !"'.a·yre: a-:-:ess 

. 1 . ~ . . , .. '."'·· t~ ~~~t~~er ~~~ ~:~r~~- ~?:~ ~~-~r ~~s~~~r~ =~~~roa. 

i: et? ? : -; i: ·oi ! t :-. ~.'".I :- :-. ;i l -: : '."." .. ·.-:- :- -: i ·: : :-, ~ :& k i nr; ?O l 1 c y , t ~ e 
l~:~r~~t!o~ d!~~:~~~j ~~:le::s ~~~ ~~r!t!~~ up to t~e =lose 

jn:<: ~11 

~~::-.~:i-~~e:! :~e ::-.~!:: 

;:>~.~r~~ :a!:·.: 

~u:o~~~!c entries are 
s:-.,,llcw~n<J this, 

~ .. a:":· • 
• ~.r.: -:;t!s.e o! Harare 
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br.a::cht:::>, .11Hi tr.11~:: .. dr!_c,! :.(j:· !'~i11tl;1·J to the rc1:lf>te 
lo::ations. ·:-~!i:; :-··:: .. :! .!.ilJ ::> !.dr:·; ._•,ilu!:1i1:.,11s 1111;l11.li11.1 
a !l:~l l!=st~:·"; u~ .111 .1·-··.·0~111L L,::.1!,.c.::;, t: .. 1!",.l·Jcri.d t.·:-:ccpt.lon 
reports, .'l:H: ·:ust:ur~·~i :>! .• ~tt:mc!nt=>. 

W!th all bran•:ht::; u.:<'· ··!·:.,ut tl.·! "·•.!1,tr·, !Hdll•J Pl<lCeS!icd 
centrally an c:.· rc::wly ::;etul te.H .:c: lor ·: :e~tc.t ·:l1!itom~rs 

is the ability r.:> .-~ul,;1,,.:lt.i·:al!y u·.:ui:>tcr tur.Js Letwe~n 

accounts, rcqa r,Hes:~ or qeoq Liph i ·.: locd t ion. as part ot a 
cash manaqemcnt service. 

Like other financial orqani~ations, Zlmbdnk's system requires 
a dailv turnaround ot t.rans.:..ctions drtd due to the critical 
nature- of the Group'!> pr0ccssinc; acth.rity, a very hltJh•level 
ot security for t;~t!1 t!;c •jpc::.:Jt!on an.! intorm.lt.ion base !s 
required. • 

4.4. Conununications 

Three types of oµe:-at1or: .:src in u::•?:* 

Bulawayo leased !lne 
Rural centres di.:sloup link:: 
Harare/Bulawayo local lc~~cd lin~s 

Bulawayo 

Zi1:1bar.k's first e::.cperienct? L-, d,jta t.ransm!:--;s!on dal:es ba•;k ~o 
1972 as the Zimbabve PTC'!; firr;t data .:usto1aer. A systr~i.' was 
required to tran~~it batched tr.:rn~:a•::tion data da!ly t'rom a 
central point in Bi.!lawayo to the !!.narc compt.•tc::- centre, and 
reciprocal tran5mis:>ions ot rcr:ior:: data for printin<J in 
Bulawayo. 

The equipment used in those early days were Hon~~k Data 
Sciences magnetic tape data recorders with communications 
inter"faces in each centre, an<1 an MD:> 390 lpm prlnte~ in 
Bula..,ayo. Asynchronous dlal<fu!, mo<le:m:s operating at 60.,/1200 
bauds were provided by the PTC. 

All volumes inc•eased lt was possible to justify a dedicated 
leased line, which Cclme into operation in 197~, anct was the:: 
thirteenth such link providt!d by the PTC in Zlir:IJabw•~ at t.he 
time. 

The next devl)lopmcnt. w~·; the tn1;t:1llat.!•)H or ar1 HD:i :>i.'lfl 11ilnl· 
compute!!' to r:"?pl.v:c th~ •Lt ta r~·;0rd1!t"!O an<i thi? ex'~,,. :1v1 thank 
'waste' mai:hinr:ry. r.r. the ~,1ml! tim~ cl t.11•tht=1: tt11:; }!'>~• 
system was ln~tallcd "~ th•~ ll<H.,t"C C1>nq111t.ec centre .i1ul t.hP. 
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leased line w~s ~pqradeJ to C?erate synchrono~sly 3t 4809 
bauds uslnq standard IBM 37SO ~ro:oc~l. 

Lastly, ahout three years ago, COnEX statistical 
rnulti\plexors scpplied ~y ~CR vere installed to allow four 
channels on the link. One channel is still used tor the MOS 
to MDS operation, and the other three to support NCR inquiry 
terminals in the Bulawayo branches. 

To summarise, the purpose ot the link is firstly to transmit 
various types of transaction and file maintenance input, 
including foreign transactions a~d cheq~e book requisitions. 
Secondly, it ls to provide a means o! transporting data to 
Bulawayo for the for the printinq of branch management 
reports, custo~er statements, bank dra~ts, etc. 

Rural Centres 

Prior to coraputeris~tio~. p~~~essi~? c~ a~~o~~ts •as carried 
out l~~e?endently in eac~ bra~ch ~si~g le~~er carj a~cc~nting 
~achir,es. ~~e CG~t:~e5 ~~re ~~e~ ~c ~?=ate c~s:~~er and 
general ledger reccr~s an~ a:s~ :~ ;rc~ess :~e '•as:e'. 

As these ~a~hines a??roached ~~soles~e~~e, ~rec~•=c~~s began 
occurring ~ore frequencly and servicing o~=side of t~e ~ain 
centres beceoe a serious ?rob!e~. !n accicion bei~g o~ a 
comple:ely ~iffere~t syscec ~ro~ t.he cc~?u~erised branches in 
Hara=e a~~ aulawayo, cra~s!ers o! perso~nel also presented 
prob!e::is. 

Following the success of the ins=allat.ior,, where 
waste processing ~ad ~een intes~ated 

operat.ion, it was decided t.o ~x?eriracnt. with a si~!lar 
solucion in Gweru, using a s~aller ve:sio~ of t.~e MDS 21 
series, the 2110 and the p~ograres alrea~y ce~elo?ed fo~ 

Bu 1 a•ayo. 

So~e nodlficat!o~ vas ~~e~~~. as the ?rc?c$ed ~~!ts u~ed only 
flexible diskec:es as cp?osec t.o har~ cisr., ~~t ba$i:a:lv t~e 
operation -as, a~d still is, t.~e sa~e. 

So in 1982, the first MD~ ?1!3 co~prising 96K byte processor, 
screen, keyboard, matrix printer and· with communications 
capability, was 1nstallt1 at the Gweru br~nch. Oial~u? 
modems operating synchroia..>usl y at 24trn/l 200 bauds · ... ere 
?roviced by the PTC and the operation was a great success. 
Kwekwe followed the sa~e year, and ~hen su!~icient foreign 
curren=y for t~e 1~por=at1on of the equ!p~e~t was available· 
all branches were ~o~~e~tcd, the l~st one in February !995. 

O~ly one rnini•=~~?uter 1~ require= in ea=h bran=h, ~e?lacing 
U? to !our a=cou~:ing m~chines in ~om~ case~. O?era~ors have 
been ~r~wn !re~ exi~ting branch statt, and with the emphasis 
o~ use~•!riendly so~tware, there h~ve ~een few ?ro~le~s in 
tni~ regard. ?er5on~el 1~ Ha:a:~ are ~lways ~va!!a~!e to 
a~sist by tele?hone. 
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In most branches, ':..he computer is lert tn a rc.·•·ly-t:J··reccive 
state in the eveninq, so that u!!intJ 'auto-an:>\.'cr' the report 
data can be transmitted late in the evenl11•1. t<:.t prL\tlny the 
following morning. 

Whilst the data transmission service provided by lh•! PTC has 
not been completely error4free, the level of service 
available is adequate to serve our daily banklnq operation, 
and it ls our intention to expand the 11..imber of 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 ottice departments. Base band modems 
_are used operatlnq at 96\Je baud asynchronous on a pol led 
system allowinq several terminals to share one link where 
required. Response t!me ls good and we have few problems in 
Harare. 

However, in Bulawayo, whi 1st the inquiry terminal served 
directly from the statistical multiplexor is equally as qood 
as the Harare branches, where we ar~ usinq 't~il•links' via 
further base-band modems to the other Bulawayo br.3nChcs, we 
are restricted to certain protocols, tor reason~ not yet 
clearly understood, althl)u,Jh it I~ heliieved that alte::-native 
modem types may resolve: the problem. 
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-~- Appendix I 

i:o:-tPUT-::R HAilDWARE 

NCR 8545-II mainframes: 

3 megabyte main memory 
6 x 200 Mb removable disk 
3 x 89 Kb mag tape drives 
Flexible diskette/cassette input/output 
1299 lprn printer 
990 lpm printer 
Communications controller 
9 x VDU (teletype) 
24 x VDU with printers (polled) 

< x CP:J ! l 2 8 K I 2 :: E:: ) 1.:i t~ corr_-::s 
2 x 20 Mt cisk Crives 
L x ie ~::; cisi< Cr f ·~·es 
s x Flex disk dr!ves ... 

.!o x operator st.atic:".s 
.2 x line p:inters 25~ lp;;i 
3 x :r.atr!x printers 
2 x daisy wheel pr i r.ters 

10 x CPU {!2EK) with ~omrns 
10 x ~atr!x ~r!n~ers 
20 ~ flex diskette drives 

~cs key-c0-disk syste~s: 

_ Y. 1204 CPU's with cisk storage 
24 x ~eyst.t!!tions 

Microcomputers: 
3 x NCR OMS 
1 x I9M XT 



ZIMBANK BRANCHES 

HARARE 

BULAWAYO 

GWERU 
MAS VI NGO 
KWEK WE 
KA DOHA 
SANYATI 
CHINHOYI 
HAROHDEHA 
MUTARE 
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First Stcect 
Angwa Street 
Manica Road West 
Samora Machel Avenue 
Douglas Road 
Msasa 

Abercorn Street 
Fife Street 

MUPANDAWANA (October 1986) 
VICTORIA FALLS 

AGENCIES 

Sher:aton Hotel 
Monomatapa !!otel 
Bulawayo Sun Hotel 
Nyanga 
Montclair Hotel 
Rutenga 
Kamativi 

MOBILE SERVICES 

Neshuiro 
Chi vi 
Nyika 
Jerera 
Rutenr;a 
Bing a 

. ., 

Ila rare 
Ila re.re 

Julia:;dale 

Lupana 
,Jot.scho lo 
Mu~>ay 1 ra 
M~hu!>ck\1a 
M6min.'t 

Appendix II 

BiC'minq'.lam Road 
Granitcs!Je 
Avondale 
Highlands 
Bo 1- r;o wda 1 e 
Chisipite 

Belmont 
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STATISTICS 

Account ~ No. 

current 
-

Savings 

Investments 

Finance 

·General Led9er •~~rt: m··•! 

: ! f 

.. : : .......... 
:·'.~,I. ;. ·;. 

TOTAL 

._ \_; 

of Accounts 

20 '"'0 

36 808 

5 000 

8 008 

·- '! . 

Ir •. . ; 

74 800 

------------

.,.; ··-

. . 

l . 

.. 

·. . . ,. 
' • • • • • I ·~ • 

,. · .. . . ~d.:t !l!.~11\J. • 21 t.!I··~ .«'i! ·s ,, · ~ :· ;_ ,, ;;. 
"!lUJi!\•-~A ft,,.J:Jtl ·'· .-: ': t~;;·:.,·e:~'. ·. -~·: J: 

vjll?df'A!.h:•./5 '. .• ~·1·w.:J!.f ·~'..:·.f .. : 

Appendix III 

No. of transactions .£!! annum 

.. 

....... , 

, --·. 

• :r. ·. 

4 888 888 
. . L·)..-~. 

:538·888.I!l a.:) 

88 888 

========= . . J,. 

-;'··~.f, ;-..;J 

-:_<: ·• . ... 1· 

~-· ... ·:-: .,,;.s.· , .... :-;? 
•" 

' _, ''._ ·~ /..: .J~ .. 

. :.-."!. 

. l .. · .. -._; 
.• ·.- :! - .. ; 

;; 
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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. _J 

The Society's computer in Harare services 250 tinancial 
terminals situated in offices countrywide. The terminal 
population at these offices varies at p~esent from l to 24. 
Because of this varied concentration of financial terminals 
and the cost of dedicated leased circuits, it has been 
necessary to employ. a multi-drop' network. 

At presert there are.8 protocol converters connected to the 
mainframe. (Mainframe ·.uses ./C93 protocol and terminals lBM 
3270). From the PC we 'tan out to 2 Master modems, each of 
which s~rvices a master .aqal~g. bridge to which are attached 
4 slave bridges, with ea1tr.; lav~_se.rvicing one PTC line from 
the tag :-block. - · . ·" ·. ~ . ·. ·. 

. .· . . . r~ r· t . . . . . ·f ':t d .. 
From the tag block CABS·' s;·1,1:ine ·g-bes to the PTC exi:hange and 
is routed via the PTC-~etwork~ which could involve a nu~ber 
o: exchanges before reaching its destina~icn, i.e., the tag 
block at each Branch. At .the Branch we come off the tag 
block into a slave modem which might or might not be 
con~ectec to a digital bridge, dependent upon the nu~ber of 
terminals at the Branch. The digital bridge will handle: U? 
to 6 clusters of 8 terrnirial~.- Each\ cluster is i:ontrolled·by 

.. -~ _rop~~r_·,'.~~.~,.1~,..;whi...=_~ __ h.{tj16J_~S.~ .. -.~lli -~ommunication~ . between 
.- .. ..,.. .. ·- -~ · the maln£rame···ana-. £fie terminals · 1n ·that cluster. 

~ i .: 

Simply, PTC are·rt::sponsible;for the sections between the 
tag blocks and _tlie:;'are respoti's1bre for the sections before 
and B:f~-:::i:. ~h,e };r. gfr:Pt?ck. ~-ilt4. , -_·:i · ,~~:: 

~e ;~~~;~$! c;~f fnt:~lf~~u;~ at tile Computer Cende. 
Lookinq·.~t ~t:he pet~o~k conf~guration /Diagram III/, the N.C.C. 
consists·':of ·al,l,equipment :f.)iom, the PC's to the PTC tag block. · 
Connected to and forming p~~t~of our lines are additional 
pieces of equipment which 1are:. · ·, . :·· -, . 

\ 
1) Dist.ributed net.work ..::ontrol system .. (DNCS). 
2) Patch Panel. 
3) Data Scope. 

-'..... . 
.~.1s l~ a ~icro-~0~?uter u~~~ speci~ically fer tes:1n0 a~d 

r.0:-:l tor 1 ns :i:-~r:£, c:-:~ ;n:.::c::;~ and :s ~:)r;~.ected to ':hE· 2i:--~~ at 
:::e r..a$ter ;:iode::-. !:· <:or,:.ir.t£. c: a ;:-,or.itor (CP.".') ;:f"/::.oG.:-6, 
ar.d printer, and provider, er.BS •dth mo!;t o: t~:e i;1:0:-1~a-::icn 
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required to manage the network, by reporting all changes in 
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 in»line before the PC's and 
after the PC's, i.e., inboard and outboard lines. The patch 
panel enables us to cross patch lines fro~ a port on one PC 
to a port on another PC in the event of one going down. 

3) DATA SCOPE .. ·~ . _. -~ .. . ( .. 
:·. ·. ! ,, . . . 'J· 

Basically used for monitoring data to· and from the 
and is connected to the patch panel. · ·· · 

.. ~ 

CABS' NETWORK 

.ma i n_(r am~ 

. . . ·. ' . ·-·.. . . . , .· . .; 

CABS are truly prou~ of the on-line bankinq·syst~s d~velop~d __ 
by the .organisation. In 1989 the Comput~_<.;ee;$~1J¥a,~;{Ca~ff~~~.:J. ·_: 
in ~he position where they: suddenly~·fotmdtt~~se'\Yfi s t;JE 0}1:d~);+ _1 

O}'lllet~ of a wonderful new compute~ ,~u . ~ a . _ ~-~ 
- . inake it work . , .. · :, , ,·. _._;.·.~~~;:• 

~ .... ·. ) j ~ .. . . .: i .• J ..,_.. ·- . ,:.... ,.... "<·:'. 
, . . . ·, y~,.,-:i;">w,.J_-~- ;;of ':~•:t 

~ ''J• •• -. . •... "· . • ~.,_,.., .. .z:. ,tr.,,. 

P~e?a.r~tions hi:!d al,ready t>e.gW1~-t~h~j~~e~ ",
1 

·_ .. · e . . :~iJ 
training courses were set up-:. ·anc:h~te~~ ~ •. T · ~~ tfs · · -y 
tremendous a:nount of. learning ,n to.adcPrt'iha \th'e1•...f'O'r~s~'e1sble · 
future. Everyt~ing was new, not only t~~CABS~bui~ii~P~!b 
Zimbabwe. :1 .. : b ":.1 ; .•. ..,, ·_. · · -~:1 • ; ... : ... · '· ·• - ~ 

-. : :. · ~ " 't' •.1\·1~: ?- !; ~~u.! · ··{ii.~;..: ·Jo: ~;;n 
. ., . ~ - - .·· • ~ ... _,w 

Early in the project 1 t was decided that._. a··~ data-base:- system 
would form the oasis of the planned sys~em. :The .~c~~v~r~ion 
of lDMS (lntegrated Data-base Management System) ··was' chosen 
for this purpose. As CABS were thei.first users of the IDMS 
in Zimbabwe, expertise needed to train local staff had to be 
imported from the United Kingdom. But we learn ~ast - and.in 
August !980 the names and addresses of all CABS' clients were 
loaded in:o the lDMS data4base on our old ICL 1903A • 

.. 
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service? Ho1.· 1."ould lile~s.1.:cs ~e re.,tricd? TLe list of 
queries goes on and on. The ans~crs came largely from trying 
cifferent approaches ~ntil the best one was discovered. 

The di fticul ty in getting the terminal to 'talk' 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 syst~rn 

was brought under the Computer Centre. :·: ., ;- _, _i:.~ 

Tt:e new Savings banking system was put live, in batch mode-~ in 1
:· 

February .. 1983. With the exception o(;jt.:: -few teething 
troubles, the system worked well and _.:in . June -.1983_.r the 
society's new Branch in Central Avenue, Harare opened, 
on~line realtirne. This Branch was chosen as the ,Llrst ~
obvious reason·that the Compute~ Centre is housed.in t~e~~ame~~-

. building. .,:it:- -'~fl.-:i~ ~,,')IU:~:r:1~!:,-~i6J~ . .,f. 
" . . - -. ·;~~;:_ -.. _· ~-

'!'he ::ext ste? was to put a 3ranch away from the-1~:Computer.: 
Ce~tre o~~line, and since the Firsc Street Branch, ~arare was 
one of the Society's busiest banking halls~~this ~ran~~t~en; 1 
o;:i.alin~ in J~ly 1983, and during the ·_latt~r :.?a7~ .o~, _l983';~t:h.e.ij 
3ranch·- on•l1ne network ;.:as further exoanded in Harare.\. The · 

. 
t 

,..:;,: ~ next major challenge was to bring a Bra~ct} _ in ... a~othe_r ~.----town .. 
. ,, ::·' , . oh•line·~-- and subsequentl v this took pla-::e -·at Bula~a_yo· tin'l,,. . . 

-::~:qt\.~j.,._i· -F_etWuarv'~19a·4>~- ·- ;·=· :·'.,_· • -·~ · .! : ..... _ ~'-: f·l~P-!:--~-i~~:·.t•;;;.;~J 
-- r-- ·· f ·v··-...-~) ... ,...~1'6"')• ., · · · · •-; ' ~ •· ,,.. ' 1 · ·-' '}1 ....... n~(hcail& ... ll!l"'i~: 

=:•::.:•:~:::::: '';· ... I ~ ~ • ·""'- ,;" ..& 1' r • - ~ • • •..... .··6 "::t • • ......... "• '"• ~ 
V<;:;::: 1 A!'ter that it was sim?l y a mat cer of ava ilaoi 11 ty · of ""PT~ 

.. 
'· _. . : ~ '., .... 

. •. 

; j 

i 
l 
! 

I 
I 

I 
I 
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lines. :he network has grown ~o. encorn?ass 53 Branc~es using 
some . 250 terminals, and on an average day the mainframe"· \ii.:11-:I 
process,.. :75. 000· message pairs, and during peak ·periods"}'l\.u~:tot_'!: 
i 0 • a · · .., ·· · ,. ,.'. t:.· r.r.-~-- · 

·transactions per secon •. . _ . ·,.c_. ·:k~-d,i? ':<' .i;· ·• · .. c. 

. . ~rn: · oj ~ ~:t~: . • ~ <• f:. c·t 1 tr;! .c .: ,'l 1 p,~ :. · · . .:i o · ~~.e..~::.o.a.".loJt . ., . ·. .• 
~Tn'.ie3 .~a,yin~p,., _sys·t~.!? -;~s::. ~ -l!'~re., b~g ipn~I"~:- ,:ffl.D!f&.9.AP. _i __ ,.. . 
at& CJ':¥S,JJl?~t !1.ad: ... ~he; knowl~c;ige_r ?.nd ~-xp~~;_fsn~_;:~9t!if..M:~;1A~l~f, 
real t1r.ie . systems for various departin~p--~ ... -~~-~. . ·"-
orgai:i sati on. . Pe rm anent an~ Subs-::r ~ p~i o·n Shares i'Ma"re~ ··~'·· o"~, ·'. --~· .,-:-.,; 
on•l1ne re·a1t:1me and on•l1r.e enou1r1es can be made· into:~ . /:!.-
Mortgage ar.d Short Loan accoul\ts. · ·. · ... ~., ... ~...,'!'.t'•.Y:-t'4(Y.) .-~ 

The obvious question is 'what does an on•l ine real ti~e .-~y.s5e~v-1 
mean to both the Society and the ·Society's · clients'.'? 
Possibly the bigg~~t advantage to the client i~.th~t ~lm~s~; 
every type of transaction can !:>e carded out at any of .th!!·~· 
Society's Branches countrywide. Money depositP.d in Masvingo_. 
is instantly available anywhere in the country. · 

From CA3S' ?oint of view the advantages lie in the fact that 
security ~as improved. lmmedia:ely a pass!:>ook is reported 
lost or ~tolen, access to !unds i~ :hat account will be 
blocked and no transactions will be allowed against ~hat 
a:=o~nt~ no matter where in the count~y an attempt :o operate 
the ac:ount is m3de. Since the introduction of the on•line 
system, the number of frauds and overdraft£ has dropped 
considerably. Furthermore, any client at any Branch is able 
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frorn grass fires, elephants and giraffes. Using these 
\"ar ious types o t bearers,- both aud lo and data channels have 
been included ln the telecommunicaticns plans, paving the way 
for c~mputer links for all users. 

3. COMPUTER LINKS 

Data can be transmitted reliably at speed of up to 9 600 bps 
over an ordinary telephone line circuit, and higher· speeds 
(typically 888 .. 888. ~ps); can· ·be_ ~achieved using ordinary 
telephone conductors and special modulation 0technlques. 
Owin9 to the constraints of· the cable network, and· a 
relatively lov density of subscribers in Z!Qbabwe, the 
oaximum practicable data tr:ansmiss1pp'. .rat~ ds. 9 ·.688 .. bps1: or 
l 808 alphabetic characters/sec. In' a number of rural areas 
t.he 0 m~x.imumi;...speedl- .;1.s.J .. }lmi-t-ed•Jf.~o P.lb288:i bps;.-;:and ·~high -
~ra'n*'&,is.sion.t~~S..j~r!•~·~~·e~:.Y}4to~.be"(requJ.red ~ t.::.T~e sp~ · 
off_e,rs·-.iir.e,,_JitY~.*'5,.~. ~ .l:S .. ~1~.~-~~-~ .. ~v17.~~=. _:·:.;j;;. }···!!r.&'J~ 
· .•!J:>Sft~:J ;Vll~~--:·;4~#).•',GS..- ··, '-'t'. .~'( n'l0'1.--

-(a).~· Dial+uo.~r1ansllfssion~ .)~ ,.,..g~'.'1,··ffi ?:t'rl: ·:; ".)\.::' .-.;j. •!···:~.-:t!.'-'>"f 
• -- ·t .• ~ : er -· ·~!-. .. -' : ::..• .-·· - - -. . - • .. • 

(b) Leased circuit : (national): 
, -- '1- - : .. t ~ .. : ,1c. ·~r .. ~ ut-·o,:i·· ·g~·f '.;: 1 '""'. c '~ c.·: ~~: :<.: I~ 

(c), ~,., Leas.ed .. -eircuie<(l·ot:all ·.~cr.i' t~r:> 1 L<-.J. ···- ~ · '. ~ - - 0
·,; ,. • 

,. - • · · .... :• ~-"1 ~-1o;fc--s-:•.;! !Jrl.1 ·rl:!~~-"'!-.t·.1 -=- ·~:.u:- · :.:. - -. - ... \ · . 
sppsci,iber.s ean ..als~~.We'llex1.srtn9itteleplion-e: network:: !(it-: : ; 
d~~a &Ua.ilsmi~!~~~-·uplel':~i..t..;~!1:.~e.'n. \there:.~:r=s; .~.· : : i 

.no. ~et•1~.i.c~h.€~- .. ~ . ·-p~1!1fne.~ork~5-Tne1-:hu~an.l.:ea i-~~~~~I···~• 
and mouth are· repl~~ed, ~~Y. •·!~tfrc>ph_one a

1
nd l.oud~speak~r ! _and~ . · 

tones .. are I used:• to'!itran'S11"1·t 'tlle~~~..-t\~ ... at .. speeds of ifp '-to ~1 · 200 · · 
bps ,which, is thel!snaxlaum:J·that .. can' be achieved. As.· far ·as 
z1~babwe:e-is . cc>nC:etn1a••1~~!;·~~~rcte:<r1 t'ttia·~ . .-th~ JD~~f.i:u~~ 1 : 

.:H!;:!;iffl - . p ~~il·~~~~~~f~tt~~~.·~~:.~;~::-ji 
!ti ~ ~ ..... ' . . . ·' " .. . ... / .... 

A nev servlce"~INI . . • 'tfortl: /.:fis~·!!;the it~acket ~: .''1"/.,f~· · .. 
switching?:Servi~e ""atir · ·. ., .. ;~aw..a~~}~~ .. ·:<'4 ;"~·.··:·•; 

.. ~ .. · · -'·' .... :·:· i:t .. ,~·,~i...,..~-,.., ...... ~-;..·~·,·"···~".,._. · · ... ·· . · I' 
· · ·. nol.,~snn~· ·?,..-ti .' ·~!,:=.:ac;;~;·~,a.lei,.a~ .211-u~'ll:> bs?.6!:-X 4$~".':J · 

4. DIAL-UP<Moooo*'t· ··~~Ant!'_'..1661'1~· A >-:db!·.11.,..~ ~· ... :~ -"·~ :.:.;_ ·'·~· . 
.... : ; •• ;1:·.ta 6 ~,~.l~:.:· 63~b f>fiJ (lO!H ~;;:,-:;·: · · .·.-~""' 

Most "remote tErmlhalsbinaJrODO' lreq~ire~· a 119fuil~~d~piex ~. c't;b. 
way) form o('co".'Jftunicitl~r:i~7.'~'This me~ns·~h;~.~ the 'dial•up· 
mode.ms are res~ric~~d;~n·,~~~~1~~o, ~--~~e .. bps~,: · · ,, · ·: !;. · :-_· 

• . - 1. 

One cirection is used for transm1 tting the .. data and the .. 
reverse direction for either error messages or. 
acknowledgemer.ts. Recent developments in computer protocols 
have ~eant that half duplex (uni-directional) transmission 
systeres can be used. Since transmission is one direction 
only it is ?OSsible to use the full spectrum of the telephone 
channel and speeds of up to 9 600 bps can be achieved • 

• 
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Recent developments in modulation techniques have meant that 
the data transmission speeds can be increased to 19 200 bps 
over distances of 617 km. The ~ain disadvantage of the 
baseband modem is the requirements for two pairs of wires for 
carrying the data. In view ot the ~igh dema~d for cable 
pairs in Zimbabwe this has often meant that cata networ~s 
have been difficult to implement. 

rnvestigati~ns have been carried out into the ~se of line 
m~dems making use of the spectrum above the speech band. 
Line modems use a lowtcost but sophisticated phase modulation 
technique. Investigations in Zimbabwe have shown that these 
modeqa•" _qan. only· ·:operate ~µp ~o· 4 km in "distance. ·Since ~he 
data freguencies .. a~e.above.the"maxlmum_au~ible-fr:equency; ·it 
is ·posslble .to· comblne~a_.tel~phon~ ar:id·a data circui_t.over 
o
2

nieb, pab.,~r;~t,wir;e~~q~h!~~· ~4:pr~sen~~--.. ~~ - .maj~r advantage fot 
m a we. . . 

-«~.l2~dr;.~ng:i:i e::t-~ io- ~:c~1!.::,.;1f:: ~·-~:- ! .. ·.:1!.:-.· •. 1<.;;':.. : ;;:;. . : •• :.;:.: '--~T - · 
. ?~n~r.Q~~~:T_µNS~:tSSI~!J.~O~S 3 ::3 ~;;,·:;:;.; ; , '.'\"!S."!. ~-'15~ . 

· ~J~4~f~~~~~~!~lt~~l!~::~t~P~hi~b'J~~C.a.nl~arid:i~~.~ ~~d·~-~~:f£~_-,, 
ls~becoaing .. · nec,essary;..._·.,.to ~: .. look at. altenative methods :._of 
transmltt1n(i da.ta .. for both local and national networks. · · 

PCM.data multiplexers.- have. recently been developed· which 
allow 1 • a ;number· ~f: low .• speed data cl scui ts to t combined. on 
to on~:high apeed~(2MB/a)'circuit~ Such links are widely 
used .f~JE.; telephon~.~.cl.rcults .a~d. ar~ ther.efort: r;e~ative_l y. _ 

-,cheap' .. ~and ·• w'ea~iiy . available •• ~. '1:. ,_si~~e -:;Z.im~abwe ··~ intends · 
·::·'·' ..... , ........ ;.·_1n~o'=1_µc~~~g.:,.:eJ~e.1'.,~.~lbi:e . optic. os . PCM links. between most .-

.. · satelli t• ·exchanges and the central exchange, it will t-~ 
possible to introduce a 2 MB/s data network which will cover 
the entir;e town and national network with a minimum of 
problems. Range will no longer be a restriction ·as all 
s~b-~~~~.l>~~r• ,~.~11/p~y,'.t~av~-i~~t~. ~· :·~connec_ted . to. the-: -nearest 

. e<~~~ff\l~ii'l'i1·1.!,lf.f..S,,;j/..~~r. · 1~~~i-S !'!',,.. ~~~~-u~~~d. r .~s i~9 ~MB/ s : ;l;i ~ks . 
_. .:,·-· _::i .• :.~~.>~.1:1-lfJ.WMDge~~·~;_.-eitber~.D.inej or beseband·smodems·J~rom&S the =·i. 
,.,, .. _ ... : :- .. ·,:;,,~~ltan.9'~~ ~he.f.su~.crt4,b.e.rd.s .-p'r.emises.·-:-..! ?rhis ·should n=enable-t · ' 
· ··,. :"- · .. ·.·_the; P.1,C:_,,Jto.f•ee,tf:the(Jdemandtin ·a·icost~effective· manner:~t}~-Short'-
.. · .. ' .. cj.a.t~-'F~·J'q,uitis>-J:bnnecud~~of.\11'\commori'llexcharie}e:'"lf.ri l l ~hot=' use: ~t'tie:': : . 

~ 'MB/s;.diinks-,".lbUt'lwill.~remain ;as a~ dtrect 1connection. · · · ,.,. · 
,-, ·• . 

. . p: 

8. DIAL-UP · SERVI CE· : · .. 
. ._, ,. 

Data .dial-up service has recently been introduced In 
Zimbabwe, to meet. the· demands ~f co~panies that have a number 
of branches throughout the country. The int~oduction of 
dial-up services was delayed because of PTC concern over 
noise inter!erence, particularly impl~se noise. However 
tests have shown, that while impulse noise is a ?roblem; the 
immunity of the dial~up modems to noise is good. 

Tests at 2 400 bps have shown t~at the error rate 
than l in a million. Dial&up mccem speecs a~ 
1200 b?S are to improve u?on this. 

is better 
3C~ bps and 
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11. X.28 SERVICE 

There are still many subscribers who do not have the fell 
X.25 software available and yet wish to make use of the A.,~ 
network. For this reason the CCITT defined a PAD (Pack~t · 
Assembly and oisassecbly) protocol which allows ordinary 
terminals or personal cooputers 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 pack them into the correct format for a packet. The PAD 
also receives an incoming packet and does the necessary 
protocol and handshaking with i:·the distant ., PAD.:.:; or .. -: x •• 25. 
computer. The r:eceived data' is: ttien tt~ansmit.ted·' as~ a-.·<. simple. 
sequence of characters in _a ·simple ·1:format to the.:-'1·ocal 
terminal. To provide·:the maximum number:~of~subscribers .;with 
the service it has beeh decided~to~impleaent a:dial4up: 388 
bps service for Zimbabwe. Dial•up ports wlll be.provided in 
the major zone centres, namely f~.Barare, -Bulawayo,·".Hutare,. 
Gweru and Masvin90. Subscribers, ln\~o.~Jier~,centr;e~*11ieadJ.9tl.~ 
the nearest zone cent~e and ~wt~llthen:-µ;;di~e.ctlybco_nn~eted 
to the International r Packe·t ·~ Svitching:Jtisystem"!!ffi'5ubscribers 
.ising the x. 23 service will only be able-· to~: in! ti ate calls 
and not receive them because the X.28 -PAD -cannot initiate 
telephone calls. ·.v • .. ;·tc-ct:'l ;:' :. - 1. '. · 

·-' .... 
;. ·- . . . . . . -" . 

12. USE OF TERMINALS . · . . } '· .. ·: :'.: ~' .. ;~_0~,~.o-~~~ !·:· · ·~ ... ~· • : ~ .; ~ _ .. . · 

Hav 1 ng established tbe '~set ul .{~~.t-~~!l•l'!i~i~;;~~~-; ~-. . ; 
terminals can play in the role ·of 'th~. u~al ~tfcohoJay~·and that 
the telecommunications netwo:rk w11·1 be :able to ~pc-ovide and 
sup?ort the d~ta links, it is worthwhile to see what other 
benefits could be derived from the presence ~of computer 
hardware at remote points, . us~n~ _;~:~he -·~· .• ~~·~;~;~fl~.ce ~.-as :an .. 

example. -. .. : o~l~".: -- .-::: ~·· ·;-,, .~:/'·?,-·-,:;:~~ ;~'?\· . . t 

>. large problem in the t~l~~~~fngµ,~,( < . · ... ~ifiti.'.~.~r · .. j 
timely collection of money; owi.ng~y; · "na el.'x;i£;,•: . 1 
subscribers. Those-.. who_;:-.haV'~i-;:.n~:~ _'§~ . : :}i: ~.7:t~e,~;_:·.~ ·-·1 
grace period, must be· disconnec~eoo. .. _. . en': y~ents' ·'are.~ / ' 
controlled by computer working in .batch~,!Dode:~thtra;,a~ches of · · 
information are submitted manually, inevitable delay occurs 
in processing the results. Discon~ection .. is delayed 
perchance payments are in the pipeline and debts accumulate. 

Tardy movement of mail, transported for economy's sake by 
rural bus operators, whose vehicles of~en break down, causes 
the cash accounts of Post o{f!ces to be reported late with 
conseq~ent possibilities of thefts not being detectec early 
~nd with celay in the production of ~anage~ent accounts. · 

Th~se and c:~er proble~s ca~ be very much reduced, 1 F net 
elininat~d, !i comou:er harcware at Post Office counters is 
used as a ?c~nt•ofts~le terminal so that daily ~alancing is 
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R E P 0 R T 

on "State of the art and Review on informatics/microelectr0nics 
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 yea~s. 
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·=Ag;rculture Mar-· 
keting Board, and the University of Zambia~o mention· a few. 
These have now been :.-joined by .the· banks/1.;the· Electricity Supply 
Corporation, the building societie·s /=the Po!lt• ·arid· Telecomiri\mi
ca tions Corporation, and-several private-coapanies •. Most of the 
equipment u~lised dllth~o Jmsj.9-a~ly ,~~:e-9~~ i!'! _i;e!Y.~~ 
the -accounting de~~t. . tl.b~yr01.}; ~~-J;,19 
one of . the most ,tapo~~~s . . ... , ~' ~- ~~~-~ - "·· .... . : . . ; - ~ .-ilf.: . ..;--~ ' -~ 0!9 ..,., ' 0 ,., ~ ~- t :~:-? 
There·are now serious efforts CJ ma e.iowords.mana9ement in-
formation systems. This may have had' its'· impetus from the preva
iling economic situation in the country which has necessitated 
~ore efficier.t use o~ resou~'.~~s •... t~ro~g~~f!~-~~ye -~~~gement'.I 
in order for enterprises to. s~i~e.,.·:· ~-.".:··ell: '.s·: . :): . '.'. 1 ~- -:-

.. · · .... t> - • ""n' a'fi->!-'1j·nu~· ·-:: · , · '.· , 
The major suppliers ·c,~ c~mpu~e~/quip~e!l :~ .e ~ .I ... BJ',. -- ~·d ~~~::- · 
Other noteworthy ones ,a_~er.~R,~..;~1 • -~e )¥\rb~~~Jl.!tr~~~"', .. ,~ .. 
banking sec~or. COM,UTER·.ISEl\,VJC~~-.., ,~ 1~~~9~.~_ts ·f9YJ-}.1Alli~J · 
and D1'TA-C1.RE who are agents·,. for . BUR OUGHS . and. MEMqRY"! 
SYS~EMS. lBM recently appointed a local company, WOODGATE 
C::>:~PUTER SYSTE!-~S, as its re-mark~~erft'•fr~'i:» "t!}. its-rdat~~ 
p:ocessing equip..ient and produ~ts •. fTliey i,ho_wever retained the . 
m~inten~n~ce -~~~~c~ioP.:·oi.~~ w l ~ ... --·· · .. '_~t~t ~1~~9!{::. · 1· _ 

t .• an the . 43:.~~ ~oc'· ,,..;$ .qe!~-,- .~_:,, -~~-'.l1~uo:)~· .. ; ._ 
. .. ... ~-1.-. ~ .... j .• i~d . . -.b9:tlalt .. :· 

h · · · " "'"' n~ - :t:l!ll-.y.arious..'-> ·• T er.e are, 9v~r ,t "ill'rE. t~:-· _.:;i ....... v :"1." -· 
sizes as· .. 'welr ·a·s ej·.D~ ili"@.ea,ei~~b_ ': 
ME29' s _are on .. o_r~~~~i~IJ)•K~ !'Jll~ . ~§:1.J'f!l'!ei?J" / ISM SYSTEM 34's one,

1
IB,. ~J .. , ; , !lj!•Hfr}l ·'!?nt.~~. ef.,.noq!!i 

IBM 43,l, and one 378/iJS. :~ T ee• nl.~9d9~o~p:"'wh ch.;fgr ~years-~ 
utilised large IBM m~inf~~'!les,.sw_i ~~ttfd ~~ N~!,~ONAL_.,Apv~~ED_ 
SYSTEMS two years agofand.pow~~1Y,~~tw~ ~~~gee6~~1e~$~~~~:16 
megabytes each. Most of.,t&elr peripherals ar!! , ~rom,.tSto;age 
Technology. There are ·three IBM 378/lSB's and one 145, one 
135, and a 125. . ....... , · .. ·· : __ ~ 

~: leas: two (36l's are on order for the University of Zambia 
c;:-,d ::~.e ~::ate lr:sL!ra:-.:e Corporatio:-•• All raajor banks except 
~~e ~e~:ral Sank ~?ted for NCR equipment mainly 902C's and 
::::>:''$. :-:-ie r~a~i~:-,a1 Sa··inc anc Credit Bar:k (formerly the 
~o~: .::i:e 5avin~ an~) has !or years utilised the 
Gove~~.::ie:-.t Cc:7.;:>1.:-:..er Cer.t:e and cor.tinues to do so • 

• 



and alt plans to introduce a Computer Studies course. They 
have no~ embarked on a Mathe~atics course with some Coeputer 
Scicn·.:e -:::•.lntent. 

It has recently bee~ learnt that the College of Commerce and 
Arts in Lusaka intends introducing a computer studies course 
soon and several rnicro•computers in the form of IBM PC/XT's 
have already been acquired throu9h a donor agency. 

In this atQOSphere the kind of training has mostly been 
in~house for ~ost of the installations. The vendors have 
also organised. several· suc~e~Sf!Jl-.s.hor.t courses ... lCL, ·last "l 
year, sucessfull y - conoucted . a series Of courses:!: uWi th . 
inst~uctors flown in from their training centre in the United 
Kingdom. Due to the fo~eign exchan9e·au~tionin9 sys~~m whi<:h 
has rendered a repeat·· performance very ex·pensive·;' lCL~ are·_. 
planning on acquiring training ::aid"s}•to'i train -local·'· train'er'.s. "
NCR • has . also . .! conductedi ~~oilrse'S~~n~,ci>t:>bl~-:Progr~u1ng :atjd 1 -'i" 

systems Analysis and Design •. · -'-'"!l~~ve_f,---a-·· .. e*arl.~·-&.'1tou91)·~ 
1 

th~i: ~frica-. Institu~~!t~n~~pl:.t;:~ ,~[~ · ~ .tin ~'V.~s.~:~ · 
util1s1r.g eight· PC''s"'whlc;~firefliao~l:L .•. fie~ t: . llt1n9 "l 
govern~e~t and parastatal organisation~ on the.completio~. of . 1 

the course. A sir.tilar course for another eight governm.ent 
and parastatal organisations commenced~on· the:29tb:ot~April~ 

··' • . J •. .1' • 

. .. . .. ... ,.· ... :·.·. ··.::;:, .. :: 'c-::.; r ·rr· . . . . - ... 
The Computer Society of za~bia~as alsoJcoridticted e~ch ·~ear·~ 
for the past three years or so r success! ul~:Cobof':'Pr.09ram~·ing ~ .. ( a ;. d· 1" i ~ ... -···1 ~~~ ~- • .. l-- -· - · .. -- · ··, courses at bas_i:· an a_vance ~:i.~ve s.; ;~,.,:...-.~i:·~ .. --:~·· .: : .. · .. :...c" .. -,.-· .· -~f-: . .. . ·.~:~~°! . .i~~~·· ·''.·.# · lt\.l.t"~:l.iU·•~'-,-.., I 

It is hoped the instit:u·t:e.s<~t~~ltif~~~:~ifi~ka~e-~::~p.';'_l·-~ · 
the cha 11 enge an1 set up a viable ·formal· c~?;;~·"1h·%c)rf(piut'er · ~ : 
st.i..::Ees "'i t.~ou-: u:-!::!!Je delay. . .. ; 

. { .--,,:;~.~~,;~~'/;i:~i:~~-;:t·:~~~p~!i:l~c . '-'_~.; ~~:: f 
4. SUCCESS STORIES· :r. "::iGtf. ::; ·.- ; · ,M·· ..... i'?k-til-..:-.,..J. 
There are a. lot of· succe·s~Js' .. •.:> .• ";l ~· tl ... :ii/rfi{n;,Qiii_ \ ' : 

. . '""*--.. • -. . . ~-:ra . J 
immed~at.ely l?•is ~.z:the·.~~!~-i;-c. · . ').. ·.~/.:,J 
•zambianisat1on•J'l!ni"i'the-i'f~ __ · · W, '.!r. ''._.~:"I 
are · now headed: .tco}i'b qual :'f . ·: ,. !:.:-:,·I 
number .of expat'~iate1>0(.ftice1'M: . . ,, ,,., .. ~: r; ~s· :: '!;:~.,-., 
is now negligible. For" a .countr,Y'.:'th"'a. ~r aa.~nl _.o e~~un ,r:;ed ~-:I 
univers! ty 9rad':1a~es and o!1e_ . t__h_!>U~an!' ·• s,c!i,001 fiertJtJ5,a~e ,.;) 

~~~~=~=m~n~~ ino~pe~~en:c~vc, .~~~~j o;~\~~LJ~~~·!.f.:!t~~n1:,~: f-~=:~~~~~:.e _~. 11~· 
··' '{:!:!'' -..,~.:toU ~ ?"•~. '~'tA?. · ·· '!~ -: • ~ .1r:· 

Other success stories include the iis·e 'of; co.iiput'.ers ·to~pr?tess' ·.· :·, 
(i) primary school t inal 'e'x'amlnations 1 which · last·::-. year.,· i 
comprised almost two hundred thousand·candidates, (ii}.voters 
reg!stration fer 1983 elections as well as the 1980 census. 
All these are the responsibility of the government data. 
processing de?artment in the Ministry of Finance. 
::1e :-a;;.:):.a ~~atior.al Provident Fund has suci:essfully 
~c~~~~~icne~ re=io~al i:entres at Ndola and Kitwe and testing 
the data ~o~~uni~ations line to its Livingstone center in its 



.. 

1V. 7 / l\j.g. 

In the banking sector it is envisaged to provide regional 
computing capabilities which will eventually result in 
inter-city links. It is also anticipated thct this would,in 
the long run, result in inter-bank links for clearing purpo
ses at least. 
Some application-Zambia Goverment Data Processing Unit are 
given in Appendix 4.I. 

. \( .. : .. . •.., 

6. UtiIOO ASISTANCE IN INFORMATION/TECHNOLOGY MANAGEMENT····:_,..:·· · · 
,. 

6. l • One of the pr ioryty training needs in. Zambici( ha~=- been.;. : 
•. - - ........ ::t . ... .. ... • .... 

identyf ied to be information technology managelie'nt!.·t ~:; 2 • ~L 
· . • .. · _ . r ! i , ;·: ae:> i v1 "2 :t.t v.J•J:::·. 2 l. 

Serval Zambia Industrie Dave- installed comwter.s,·.pm.~~·· .• at. 
Chu.se' ~ · · · · · . · · ·.,~~~, .. ~H'dli't::.~I· 

-.i from ,varions agencies. . _ _ .r..:..·~···~:::,~,~-,~~: ~. 1···· ~ ~ L .. •"" • ~ ... ~ C: - • -.,:-· .. t!C:: • . 

Ufortunately due to lack of support services and'ade- ;; 

quate particulary in software development applic~~~onx: 
and usage these computers are not being utilised. lvv ,-.,;; 

6.2. ZIMCO INSTITUTE OF M&~AGEMENT /Appendix<:'4..;II/,. :n::•.9f9'T" 

.. . 6. 3 ... ESAMI - LU?AKA ZAMBIA /Appendix 4. III/ . - .. . "··: .... _('; .· .... .:.;.~~~ '· 
~ . ·y·-~·- .· ' ,; "'. ~ .. : .. ·... .... . . . . ' . . : . -:.:·~· ,-,...~,... ..... - ... _,~: ... ·-:.:·~ ... : -:J' ...... '1#'.<r -

.,, .. :. 7'"';';:_~!'.7~.:-6~4'':'t;'Tm1"zAMBIA~·sTATE· INSURANCE CORPORATION Li:a. /Appendix. 4. IV I 
)~iimm . 6.5. THE UNIVERSITY OF ZAMBIP. SCHOOL OF ENGI~EE~ING /ApPendix 4.V/ 

:~mmmlf . S~all be gratefull it UNIDO could assist then in follo-
::· ··: : : ·. . . wing areas: ._..: - ·. ··. . ; : . ·· .. : ...... ,. ' .. ._,-1~·. 

i .. · • " . • r ... • " • • . • . "'f. . 4" ,,,~~;·, ... ,.j~· •.:. t..7• . 

~~;.._:_.:·:.·; .-:: · ·:~~~(. ~UJ.l:C?h~gl~,~~ai~ing pro~rammes · on.-,~oft~a.re: ~o/l.i:i. :~ ·:·'':'···· 

."""'t°'•~· • .~. , ·j • • ~ ,., ... ,:btr~ {:-.. ( ... \ r., ~ti! ... ~;..... ~fi~~... ,; . ,. -.. . · ·.•P>' :.• f ! tl~ . · ~ .r,! "Jt:_M-'(.-!I ~_.... .. • , 

. . 

I~." .-: . . ~~:~$~;,~~~~~· .~~#~~anc~. :.~£ :- computer. Fei.~~1i~~;:~_~z~~a~M*' :/ 
1 \"'';·;.Ji-:-/-.:'"'.;.,.'~;:·'· ~'"'-.'.!"I~;·". ·.rft ~ -:.~ .. :· :,, , · ~, .;j· ... ·· ''\ -:'i1•:.;~~::..:.1tV,,· ' .. ~·. 

*~·~y .. .'i:f;i~~~/'_.?nder.tak~-~C?-~nsu~tancy, assignmen~s in ··compan~e~_+.t~!f~'~;.!r:,~~· • , , 
' · improve the utilisation of compu~ers. · 

The full information on the. above subjects are ni

cluded in Appendix 4.II -up to 4.V. 

6. 6 •• Zimco 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 regardinq to software training organized by 

Indeco Ltd. Zambia are given in Appendix 4.VII, 4.VIII, 

4.IX . 

... 



IV. 9 

Appendix 4.II 

: ... _ :·: 

f'~:~:-i: G. Muso>:e-L·.-:.-!.n~.:i, 

:::st .... H! !-:csi(::-_::t Cc.~~:..~el ·~::.r.:~, .... :~: · .. , :: ... ::::L>: , 

' RE: UNIDO - ESAHI COLLA.BOR~T!ON ELECTRONICS >.ND COMPUTE~ 

MANAGEMENT IN ZAfiaIA 

! ::-efer to our discussions, Badzmirowski/Musoke-Lwanga, ·1 s November, 
1988, regarding the above subject. 

· .. 
As you. are now already aware I ESAMI is the. leading re"gionA'l management 
development institution.serving 19 countries of :Eastern ape$ South~rn-7-- .. ·.· -'~.:. 
Africa. ESAMI Is business is the improvement of 'the., ~o~ial. _; r1':.:J..~~:-.\ .. -'·/;f.~: .· 

• - .· ~ . ·:S· : •• 'ifil~ .. : .. ···:f ( .... ·:::._~ ~ 
pe.:::formance effectiveness in both pcl>lic and pr1va~e .. _se~1~:r ... ~~9an1;;<!:?";' ~:_<~·· 
tio~s o' its member count:::-ies. ..;i ·' · ...... '!~ -~ 0

••

11· · • · · 

r:.:..t.:: a ::oJUple~;rt cf C" .. ~e:!° 35 full-tir::e Consultant:s, ESA.!-ll ident.i:=ies 
~anage~e~t. trair.ing and cevelop~ent r.eeds, develC?S, and celi~ers.an 
avera~e o:= 100 in-service training p:::-cgra~es beth at. ESA:-U Heac
~uarters in Arusha, Tanzania, anc in various capitals of me?:!ber stat.es. 

. ... 

In accition, ES;..J-~I ~"leer takes ccr:sult.ancy assiS'l::ie:1tS O!?. a ·con;>etiti-.re . , 
c'2sis and also concucts a::>:::>lieo resea!'ch. ESAM! traininQ, [.consulh_anc;v . ~ . ; 

9 • • • r- - • • • ~ • 
0 - £: ••• , ~ .......... ,, ... :-t..:.~ ~,I·~~~· ~:~~ f 

and researcn activities r_all _::..""Ito tne followL'1g b:?:cac_ areas:_.:-,.;..;._.:_;_,~,!.·~~ •.. . ~:ft:, .. ~i ~ 
,, ' •• llj' .. • •• 

1. 
·'> 

2. Accounting and Finance ?:::-og:::-a~~es 

3. Elcctr~nic Data Processi~g ?rograr.6es 
: .. ~ .. 

itr~ < -:!rn~4 ~ ·: ,Jjc:aan 1R~sources 
-!·, ... ;i - ! ~ ~ ... :h .. •f;;'.,J·'. ~ 

, _ .. '..~~ ... Trans?ort. and Cc!Clt.L'lica tio:'ls 
! r ': 

6. Wocen i:'l Develop:::ient Pros:-a::=·.:s 

. I! . . ' 

7. iiealt.'l Syst.;:cs ?·:a:1agement. ?!'ogra~11es 
._ ...... • 

8. Library and Documentation ?:::-ograr:t:!lcs . ~1 •. r_ 'f 

Wit.!1 reference to ESAMI operations in Za::-!lia and the op?o:-tunity for 
ESA!~I - t;:HOO col' a!:>oration especially in t!i·:? area o: ele::tro:1ics a:1c 
CO:?!?Utcr ma:-.ag.:?i:'•C?nt im,?ro· .. en.~nt, the fol: · .. ·!.~g riossibilities would be 
:nest ...-~:i.c.omc: 

(a) u:;100 contr;,~t:.r1; ES/..~·~: -=.:i c.:..,;-,j·J=t. a comp:-~h~n~i"J<::! 

... 

~~udy Or'. the d~g:-~e- to whi-:!". <:!:ht.::!'" ~.he ::ar~:ii~~ !•'..l:>lic 
<c;over:"l:ncnt and ;--.~,rast1:1t.al 1 '.'-(·~:or or th·? p:-:•:at"? gec~or 
Lz:vc ._·-::::1?Uti..::- i=cG, t_;1._· ~J'YC ~,: L~!. d-; .. n.:l-r.:>!°t-\·,a:-c: 

ct:?lCi~:·~d, ~he ~::engt.r~. ~!'lC ":· .: Y.~1~;.~,,_·:. oi' t.L~ cu::-!"'en:. systei.1!='. 
e:;·:d ! 1:?cor.1m·~~:"!c;a ·_ 1 ons : -.,:· i~;>:-(1\'.:. nr; cl!'!(! f;:r engh.-:!n.:. n~; co;-:·.;>ut.e:-



o,yrvnun..:ation ~ouU he 
IUJreued to the o•r...:tc>r. 
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• Appendix 4.III 

ZIMCO INSTITUTE OF MANAGEMENT 
P 0 Box 317:1>. 
Luselta. 
Zsrt>ie. 

T clephone: 215867flIOO<r!.fl16248/2164()4 L.....,ka 
2785 75 Chilange 

T elc•: ZA 705:? I 

Our Ref: RCD/C/01/ZJN/bm 
'::: : .. . 

16th .Nove.uber, 1988 

Dear Professoz:, 

RE: ·UNDP/UNIDO ASSISTANCE.IN INFORMATION 
TECHNOLOG~ MANAGEMENT 

.- .. 

... 
·•: ·"'. 

• ,· .. :L, "";.;:• i~.'r·••.,,;• :.! ..... -;.L;...J.-£," .. ,.,.., ,.: ; .f · .. ·•, • ·~ "·;'l • .1: 

·•' ··' 

~~~~~::~~:~:a~~~\f1~~~~~~h~~ffff~:·::~~~~i:i~~~~~~ ... - '"·- I 

Department 'arid ;.:, Co~sUl. ~arits • at :· Zimco : Ins ti tu te .. f 
Management on 16th November, 1988. 

. . . . ,. • .... ... . .i-;1; . . . . . . . . • . . 

.. 

As you. are 1 awa'r~3imc;k-1:i;sti~i°i~te' b£'·Ma~,~~-ement .. (ZIM} . 
is the 't"traln1iigtJ;~.Cif£~i:i~~JC'~wing ~-9£ .·the·· :iamb.ia "· :::· -- . 1 
Industr_ ial <r&:;. • : · 6'''" ,.a -· ··g·· e~~~-ZIMCO)r'!..f ·t·~ee .... ~.,;~~-:. .. ·' : .. ..-~ ... .. := .. f 
l~· : I "lM ·~\...~ . . . ~ J1''23~";_ub~ . !.d • Q't •· ;" .;.::,., }-,-r,._., _.:._:~ ,, 
otter~:-~ ... ~-~ .Y •. . -~. . -~ T S1 ia:y.~~-~·· :!,1"~;;. .. · i/. 

com~anies ~~P,!-'.2 .. · _. . .·; J),9_ .pe8.P}!7¥#~~t~.!M£<2 ~fl.S : .. >:·~· ~. ~ .:) :~1 ( ·• i"'~ 
one ·of the ~1 es g · · ~world-~K:t?.·tr.')"r.(.tv· ~!." ···~ · ... 

. •.; -s \~,:~·i~"i:~::-. . . .. , . . ... , ..... Jr:=.·'.'.·': ~~:!""~\:f~' '.· ·. ·. '."" . : .·°":' . r:. : ' 
~IH is ·one of:1,thet~~r~nt71~rie·)ins~;L:tµ.tions'..;in ;.,Africa . i 
offering mul ti..:.discipli"nary · ,profe'ssional training 
programmes, as well as consultancy services.:. ZIM has 
undertaken research and : consul tancy~o1s.ervices I in 
several parastatal . . organisations, ~:-Government 
Departments and international agencies. 

Brench : POBo•2l~ l:itwe 
T•: 211411 

2/ .•. 

TRAINING l)[PARTM(NT OF TH£ j AMB·A INDUSTRIAL ANO MINllllG 
CORPORATION IZIMCOt t •M, Tr O 



Appendix 4.IV 

The Zambia State Insurance Corporation Limited 

Premium House - lndcpc:ndcncc Avenue - P.O. Box 30S94 - LUSAKA - Zambia 

Telephones: 218SSS/214527 - Telex: ZA 42521 - ublcs: '"ZAMSURE" 

Ovr Ref: ................................................. . Your R~f: ....... - ....................................... . 

1 S th N.?verrber. 1988 

LNICO 

•.' 

-,~·· ·.--. ·9.\ 

: , 

Dear Sir. . . 

_.-.; ~ . t - l.J . -'-' . l . u ~ . - . ~~ 
OCVHJJRv'ENT OF SKI L15 IN I NRNvATICS 

Zarrhia is a developing CO\J\try and .is situated in Central Africa. In 
the area of lnfometics, she is striving hard to receive great ~ne:·· 
f ran the u~e ~~ -~tetil!~?R:t:.~ i,t~ 11·'."~.~~.!~~.nc:!'.':'.s ~~a;s~~;: . 

--._ 

. has. and cont1~s'tl?acqurre, tnf!r te ~•.r:i•·~mrp..iters--Cnd · 
main frame carputers. )he· deve I opnent of the hunan. resource i.e. haro.vare 
and software skills, has not rrovecfat the sarre pace as .. the h2rd.-.rare a;-id 
sostware acquisi t i~s in· .the cO\intry. ~,There is· ·~r requi r:~nt for training 
pr~r~s ..... ~~~be ~e I~ .the a "" ~·~:-,.;~:·::~;· .. :·. · · :Jc• -:--. ...,.. . · 

··' ~ ~ • • .., .,_ -~ • ./.<:.. .... ~ •• ,..!'II . .......::~· 
· : ·•..,''" ;-.t.1 .. •"" \}J.,•;._ " ' t~··· ~ ~- re• .! ~. . • . . 1 ) . c .. '· .. ,. ~ '"" ,.... . .. . -

-.. __ 9 ·2t- '..Sys( 
l . . . 3) ·.,, 

~ . :'""'\ . s tcff. ,:W~:; ''.• .:,;.i'}: .. ; ' ... ~ .. - ; .. : ·. 
•. c'.\· : . q) \°-Oit.e ' . . . . . . - ... l:•,. ' .tama~nagerrenf: 

· SysteQ:S.~Pa\( 1 •• icatipns,· etc. . ·. - . 
s} Dev~ t ppYfent~.6f. hatd.•;are"'rrei'nta i riance°"'eTg lneers. 

In my opinion •. a sy~terat.ic ·a~r~~~jg __ ~gl'leJhe~~ve .;~sues. funds · 
pennitting, w::>uld assist greatly'in the further deveiopient of tnfometics 
in Zarbia both shor;t~and long t_~nn.'\:?.. ;.. ;,,.

1 
,. · ~ -· _: . . · ·· · : 

Yours faithfully, 

/~µ6 
[);TA fnx:ESS I ~.C tv'l>Nl'CER. • 

(010irrr~n - Carput~r Society of Zcrrt>ia - Midlands}. 

I 
' 
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·t;~f~.:(~~ ~,; ~~~···· : ••'. •J 

.L¥.: ~li.J}{.; i · . 
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">trl'U' rn· 
CEN'J'JU: l•'OH.ti•tto1r1i.ss10NAL
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S1'Ul>l.ES 
BUYANTANSHI JtOAD 
P.O. UOX Jl73S 
I,USAKA 
7.AMDT.A 

COURSES 

TEL: 2 I 5867, 216002 
216248, 21MO.t 

TELEX: ZA 70521 ZIM 
ZA 40790 ZIMCO 
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0-

H. 

.... H··. 

:\lARJ.:F.TING 
The ln!ilitutc or Co!it and Management Accountnnb - UK. (ICMA), 
~tag<"o; I, II, lll and lV. 

.ENTRY RJ·:QUlllE:\lENTS 

C:1mli1\a114 .. wi .. hinA 11• C"11r11l on thi11 coursc·111\t!ll:-

(1) lk rc1?is1crcd students l•f the Institute; 

l•r 

(i1) l'l•sscss the n<'ccssary c111ry qunlificntiom lo register :u student~ 
l'f the )mlilut<'. The mi1li111um l!th1c:1tio1rnl requirements for 
rcgislr:1ti1111 a .. a s111dl•11t nrc:- , .... ..: .. :. ·· ' 

- A 1!cgrec "fan appron'1.I Univ<.'rsily; 
,\;: '···: 

or 

- G.C.E. 'O' Le,·cl passes in fh·c suhjl'l'.tS im:lmling two nl 
Ad\'ancell J.cv<'l. J'as .. c<1 must be oblai11l'1l in f\lathcmat:,:!I ancl 
En!!lish 1.allj?\l:ll~r. 

COL1RSE DUltA.1 ION 
• • ' ' I • 1 • i ~ · 

Each slcll!C will he 1•1° s:\ 1111•nths duration and will he llcsigned to pre· 
pare stu1knts rl'r the June aml Dccr.mbcr exar11innti1111s. • 

COUHSE CONT.ENT 

Stai:c I 
Acrountin~ 
Eco 111'mics 
Business l.;1w 
Qnantilativc t\lctlwds 

EXEMPTIONS: 

;: rµt ~--·~{. iCl!.~' . 

Accounting Fumlamcntals 
Dusincss Studies •:~ ·~: ~~ "~Jn~•;:~.I 

Stage 2 
Cost Accounting . , 3 , 
Information 'fcchn1llll!!}' Manngcmcnt ... U 
Fina,•~~i:it Accountin8 Man:\gcme1l_l "~.1<:..; 1· 

Slftg~ 3 
Mana~c11\cnt Al'l~ountinn ·r~hniquc~ 
r\ll\'RllC~tl financial t\i.'110111\ting 
Co1nt\l\l\Y. \...'\W 
1\~ :: '" .,.n· ,, < :' l i<>r 

. ..,. 
... . ~: 
~-~ ·.~ , .. 

... 

~~ 

·:' . ,~,·. ·1·.,· 

! 
.... 
;~. . ~l·: ·: .. . ··. ( : 

• ... ~- •'1 ··: •• 

·i·w, .. • • .5 .. 

'; '\·\1, • 

·::~:'.~· .. 
..,. •l:'!· .. '!fc.. ,··. ,' , . ··. ' 

. ~C" 
'l '· 
' . ·~ 

(S) 

· .. -
.·.1. , , f'COUN'l',\NC\' ,\ND fo"INA!'\CfAL ~t• .. NAGi:MW"'T 

I.cvrlii J, Il and Ill. 

l~NTRY JlliQUUtEMENTS 
C11mliclntcs wii;hing to Cllrol for this course 111ust: -

(i) Jlc over 18 years old; 
(ii) l'os!lcss four G.C.E. 'O' Lc\'cl pas$CS of whid1 l\1'0 111w.: Ile 

Enslish Language and numerate r.11bjcct (e.g. .\latltc111a1i.:-. M 

Statii;tics) and any two nthcr suhjccl~ provided 1!1at only 1>11·~ 1s a 
... craft subject; 
: .. '· 

(iii) 'J'hrcu subjects arc acccptahlc if one is at Advanced l.c\'cl; 

or 

(iv) Ai1{ t'thcr qualifications acceptable !iy the 1\wn:i;11:011 .1~ laid 
· down in the manua I under 2.1. I 111 ~.I. I 0 and 2.1 Lo 2 .4 2. 

.':!'lt'},' 
COURSJ~ _l)UHATION 

~ 
Eaci\ j;~r( ~ill be of six months duratilJn and will he dc~igne<~ to 
pi\r.9.,lltullcnts for the June and Dccc111l>cr c.xaminati .. 11\. 

pre·..., 
1'.nJ,'JfoC>'...' ~ . 

C.:Ot,mSE CONTENT · 

'·: · l~rt•l.!~'lnnrx.JL>C"nmlnnlion 

Jl11:1ic Accounting 
Col\\ mun i~1 I io" 
Jh1~iri6IY'Att'mi n istratimi . 
N·l1n~cr11cf\11id St11tistici1 !~-

. !,:; i;1~n · .. ~rn~~~" ·· .. .~· · :· 

Jnlermcclinlc Exa111inalio11 

Accounting 
Flcmcnls of' I nfor111alio11 S)'~tc111\ 
Business I.aw 
J:conomi1.:s :111d Slali\lic' 

. .,, ~,-.,_.,,·r,,. 
· , • · Ro , c~1u11ting·l'racticc Strca 111) 

I/in 'lc:c;punting . :i;· 
., CH. unli'ng 11ml IJudgcting 

. l!(·... J\n ' U Dc11i1111 ol' Information Systclllr, 
!~ 1\\1\lt l'ilYttuimtion · ,. · 

.;: ..... , .. ,. . .. ". 
t.:~·t'.;' ;!J,~ I c.J1:.Umiu!l,try. n.~ul .Cnil\l,ncrcc ~lr<.:all\) 

· .. ~~ ·1·1 .... ,1C@,'~ccou11t111g 
1':~ ·. u1~ll~,».V)Jlini; ~ml l!utl~c1i11g , . 

., A 1iliff~TK.:!1ml.J)c111J.!n ol lnlor111a111111 Systo.:111' 
· <Jr~~~lJIJillllll. H!1an,·11il Control 

RnuY,C (ltuhliu Scclor Stream) 
Coiit·Acc~unllnl~ 111111 llUllgctini; 
A 1111lysi1111ml Design of Information Sy~tcmr, 
Puhha ~ccto.r Accounting nnll Auditing 
Puhllc ~CCllnr OrPnni~nlinn nntl 1:in,,nri .. I r""' .. '' 

.............. 

-:< 
~ 
oc: 



,, 

"" G"\ 
U\ 

J'. UXJ'..\ i'IH>CT."iSl:'\c; 

(i) 

(ii) 

(iii) 

(8) 

· · . •·. ·' I :~4!Jl 
ENTHY HEQUllU:~LEi'iTS - lnd Cerfincnfo:u" 
( .) ASl'S 1 ·· <.' . • ~~ :. e,t(~ L ·1rst l'rl1hcatc; ... · .., • ::. 

. l• 
(ii) lmtitute ,,, Purclrn~inc nnd Supply 

vision. 

.. 

., 

counsF. DURATION ·. ;•· -:: ~::::· .: ,~:;~~.ir!lm!t~t "·. 
Each st:1ge .. will he designed lo pre pnrc st·tl~l~1fi;Tft'f,~;~~lj' .... 
November cxnminntions. · .~ ;n;I~.,. ~ :i..~; ·;: 

. . . ~~"! ,. ~~~·~':· . 
...... ~· ·-~· "' 

COURSE CONTJo:NT \·= · t - ··ft'\~~:;.·/]::· 
. . . -~,, <l•~·!( i.7~ ... , l;. 

Jst Ccrtilirntc s1~ months 2nd Ccrllflcnlui!clcvcn 1111111ths 

Elk.ctivc Co111111u11i\:nti1111. 
1 
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Appendix 4. VII 

SOFT\-!AllE 

DF.F IN IT ION 

Software is th:? cxpn.~ssion used to describe all ;>rograr:ts . .,hich 

ar2 used in a particular _computer installatio:1. 

TYPES OF SOFTWARE 
-----------------... ' ~ .. ' . . . :r:, 
The two basic types of software are: 

a. 

b. 

it being used in contributing to t~e control and 

perfornancc of thc'connuter system. 

B. APPLICATION SOFTWARE 
;.• ··w ··,· --------------------

·_:This set of:pr~_gz:-~&-~~.b~,"':>rovid~d ~by. the -computer ~ • _. 
:· ._,, rrt"!~".'-:!T("."1J9W.:!.llJl'11W-" . ~t~•-·-o··-.·'~~"' ····· .,, .. ,, . r :·r~;·,_:·'·.· -~- . 

oanuf'acturcrs or SU'D~l ·ers but .. in''l'!any 'cases thc'·us~r- i. • • -;o· • .. •."'"~-
: "1")hl·11#i~~. ~.; ·;'fi.,.,~:·., ' fr'-~ 

"Droduc<!S his ovn application prograr.is cailcd user 

I 

a. 

b. 
So!tvar.e 

c. 

c. User Application Progrens J An pl i ca tic::-. 

2/ ... 
.. 
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c. R-.:al 'tih· Oo-~rating Syst"o 

This is ~h~r~ th~ in~ut to th~ cocputrr is process~d 

so f~st th;,.t th•· output is nbl•! to influt:ncc the: 

activity taking place at that ti~c. 

EXECUTIVE PROGRAM 
-----------------
Oft~n cal 1 ~d t?lc Supc!rvisor 9rogrnn, is the bftsic control 

prograt• at the cc:ltr~ of th<'- operating syster.:. 

p,;rr.1ant:ntly in the main stor.e. 

It rcnains 

COMMAND LANGUAGE ----------------
A progranr.ing language used for conl:!unicating with the 

systf;!;l. Stater!.:nts · in th.is."language -.are; dirccti v~s 
~ ._ -- . . . . "'' :;;.~ . : ~ 

re~uiring h:nc:diate execution and-ai-,a:·handled by the 

int::rpre:tcr. 

JOB CONTROL LANGV~GE --------------------
Special co&nand lang~~ya used to id~ntify th~ job and 

state; their re11uir,er.:ents. to ,the operating- syst~r. • 
. · · .. ~z~''°"""'"t•~.;..._...7~~~~-"'~ .... ..,,~~·:...,,: ·- ·r-:-

UTILITIES AND SERVICE PROGRAMS 
------------------------------

Progra~s designed to arr~ngc records into a pre-

det~rr.iin~d senuP.nc~. 

b. Editor: 

-,~.,. ; • •·-> 

Us~d to provid~ facilitiP.S for creation and/or ar:te~dmc~ts 

of prograns. 

c. Fil<: CC\~Y 

'ihr:,.l'. C01'it:!'> datA fror: onf• r.!'.'diun to n:ioth<Jr. 

4/ ••• 
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Appendix 4. VIII 

'!he 1950s saw tha introductiai of electronic CXltplt:er into the 

field of rosiness dat.:! ~. a."'ld t.lie rise of a new meed 

of specialist called the CO!p.it.er µ>o:Jrca•u::r, 

At first- this 111.-as a rersa1 \ilO knew the int;r:i cacies of the 

nechinery curl a:.n:1uct£C! ti.:! Vnl~ jd> ci°'ciic~~~~ the .TI 

bJsiness PICX:~ednres·. -P.:Lth tbe'-Spa:9::1 cf.l/B:tii.ries am the 

siJ!pl iftcatial of tbe!.job~ oi ~Ri.it.t..ciS'tbmd 'desmble 
tx> e:p1oy ~e-Wi~f~·~:~~.tx>.:.&.~!t~%.-. _ .: 
syste!ls to re~-~~A~~.::..~~~,:~.:=1il ~ -· - - • ~ v . . .. • :-;.. :~~JF-9. ,.,.,. -~~ . . - .;-
the discipline of systei.as tnea:Y: :fomrl ~~-~-. -:. -. · · - ·::."· 
in th2 activities of tusin?ss !iata ~~· _1:1! ~the 

- . - . . - - - .. ·. 

tr.ll't ~ A'lal.ysis ~ ~:e.S!.ab~:asx~irii} the~ 
perf~ by the perscn im:est;i~tlEg ,Oa.ta prpce§_:iD:J procedures 

. . . 'if. •• . .- ·, ,. . '· .. 

1r.i.th a yi.31 to tnmsfa:ri.WXJ~~ ~.T:.~}:o~~::'.--,·~:--., ~ -.~:-,·~'~~~---"'.:so:<-~~· .... s. ..... ( ... , ... . -. . 
~ le oo:inT ~'~=~~1--e ~·-- · .. . -o:qut;er·-· -· pe!C'p_ -·~-~~. -·.7~~#?0fi~-~-·-: 

of 1rlOrlc ~, c:.rganiEaticm · · .· · · · _ tJi. ··:.~~ -;. \Ci · 
-- ---- --·-·------ -

effective ard then t:OO T.".>St efficient far the greatest possib~ 

overall b.isinass prOOIJCtivi'ty. 

~irr 'tn'?fl :Ulccat:OO " sys~s p::cject. tlK: Ar..alyst liUSt 

!'I'OC"~ cm a ~.ri.::s of t.:-sk~ ·which will w.d ~ tt the soluticn · 

of "'+;he ptrbl ~ in thE: f0nn of. a rore eff-3C'tive are efficient 
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INDECO COMPUTER CENTRE DATABASE MANAGEMENT SYSTEMS 

INPCDliCT!O?-;: 

The or~anisation, storar,e ar.::' r~nase:nO?nt cf Vc!==t 3CIOunts of 

infoniatiGr. has al\:3ys cre.:itcd problP.:?ts. Fer :.:any years, data 

mana1eaent was exclusively theoretical. ~ith the developce.nt 

of large c019pUter systl!!;:S and ?:Jass storar,e techmlogy,. this task 

beeaae . ~ aos~ imrort;?.nt a~lication or. r•in fraoe coaputers. 

The ~uesti~n of "'3i~taini~~ larr-e all'Ount~ of infol13iltion in a 

.~~t~_a~---~tor~r.~}~t~~'- ~s1~t di!fi.:\!lt: _.nw: pr~b~~ ~f 
.-rt~r.o~~~-t~DR.-,.•~- Utrfctj.ng_spe~ific !\iccas o( fnf~~tion f~~ ~- ·_ -. ~:_ · ·, 

... .. . . _, _·-•.;.__ ., ... ·'~.~~ ...... --,'· • ' .r..J _ _..: ~ .. . : . J ~:;-:fUlc.~ - . ; - _.:_•-~- - -. . 

: · · hu!.e su:re-bouse ia often;difficult. The ;;rot·l~ is fuitbei-~<.-:-.:~i.a ... · ;' l 
• • .. - • •• - : ii! ..... ,_ - - • ' 

cor::poun<!ad •.:hen several sr-~c:.fic bits o~ Infc-rration ..:re ;;eeded 

si!!:-ult-enec.\!sly and their rel~tion.shii>s to one anot?1o;r explored. 

:: 1 •. ':":..;~:in~ _e3:-~~:>!fi~~ -~~,£~~a ~roc~ssin:.':, £:v-<:r~ ~~::t=_li~~t~o~l~r.~~~;-... '·i.'. - , -_ { 
... ~ :~- ~--'---:-~~~x:i.-F¥. ,:u.j;~.i:.t~~--~~que to :that. p~:icu~a-~.··?~~1~ti~~~~i 

... 
l'hi.s,,lea:I to t~~J~ ::to~a~e: an.:! aanipubtion of ~ !<;re.it d~l of · , · 

~~intainetl its own 

::s to allo•! :!CY 3.t'plicadoc !"rr.~rnr:i th.?·:!bility 

to :iccess 3.i.y or all narts of the c!at:'l. re?.:.rclc:s!: of loc.::.tion. ~ccess 

aethoj or record r~k~-up. 

f. ~~t<?b-i:>•.: i:; '!r. :::s;gre~nt.ior. :>r !"roupiu? of clc.sely conn.?cted d3ta. 

!.11 th~ ~.'.!r~~ of such a d."!t~l.'."!sc ·:re ir.tt:r-n·l.:itcc.l to C:lch othe::: by ... 
ncr.:is of i."f:le.tionship. 

t 

.. .. ; ... 
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Te~inal 

I 

D~MS 

P~OC~MS 

.. 

Ter.r.iD.31 

I STORES 

----.-. 
---·-·-ii 

..... ,, ..... .,, 

.~.a .-·~:· '~ ·i· L•; •. 1 •. : ;· · · ::;, 
Pl • -~ '~" - ---.... ·-.,.1 h1r a:-aJ~u·.~.1<:·: :: ·~:: n:~.i:J::.,~.1-J1 ,f> ~ ·. <· --:"".'. , 

···:~~J,'/,,. .... ··-,:~·:.-...... ~-:-, · .. · . . . . . . ·- ... ~·-· ~\··~· ... ~-· ·.,.~;;.·~-- -~ .. 
~~- -;·,.:•ti . .Jii(O. :/ai~1~n·~"Z'· •:..~ . .,uj,,;-itt~~. '\·~--t; .. /;'$ ~P,~~.e~_si.~. t.~~ · ~~ _r-c1n~1:-Jll~6 :~~~ ..... '.~ : ·_f.&g;j 

~~·""'.. .. ' .c. ... - • . • " ~ • • . ~~ • • .. 

,. ........ n~'.,_nb: "includas .. creating,· updatm~·· .and::t4:. ;;~f{. •. Lei 
:f'.~····'"' . · ;t .. ·ar. .... ,~F,.,.~,.·.r 1. _ _,..., •. ' • } 

,..~ etr ev1 ftc'f'mes"cf· ~oit3· fr<'l:l usir'_'.'files;-r!!lriipubting .. ~i t 
· ;~1u1 . •' .L .. ~f f(•1 ~·~· •.. •:>'. · .. • '=''• ··: •:-.:• · .. • .•• j · 
and· ·fcreatt11iif th1 s 1nfor.nati~n ttnd prciCucing \I'e_J:orts froc the . ~., . ... ,, . ,. 
accumulated dat3 is 01 11:a-jor t~sk J~ca by ?.very ~at3 rrocessinG 

- . r . . . . , . 
application. Th~ '?Sin rur!'.ose of DB!iS is t::. free the user fr\JlD 

, having tc dcvdop tlet~iled proi;t'.!f!'.S to. hu;.dlc thes.e rciudn~ t3&ks. 

TYPES OF DBMS: 

D2M Sy1;tc::?s diff f:r :tccC'rc!in~: w the ._:.'lta :;truct•Jr~ tht?y sup?ort~ 

TI11~re an: 3 Jiffereut (.1istbct) r\;lt:\ st.ructur.::s in v:hich <l.'lta 

b:ise · c.1n be "lrran;..~cc! • 

.... 
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Prof K. Badzmirowski 
UNIDO Con~ultant 

DATE: 15th November, 190.1 

FROM: G. Husoke-Lwanga, 
ESAHI Resident Consultant, Lusaka, Zambia 

RE: UNIOO - ESAMI COLIABORATION 
MANAGEMENT IN ZAMBIA 

ELECTRONICS AND COM.PUl'ER 

~~~~~~~~~~~~~~~~~~ 

1'refer to our discussions. Badz•irotrSki/Musoke-Ltianqa. 15 November. 
1988, reqarding the above sUbject. · · - - , ·-

As you are now already avcire, ESAMI is ~ leadinq reqic-nal management 
development institution servinq 19 countries_ of Eastern and Southern 
Africa. ESAMI's busines~ -is ~ ;1!'il'!~tiof-i~?managerial • .?.. 
performance effectiveness __ .lli :both. p~' anc1 ·private -~ organisa-
tions oil' its member~_'Cc)untr~.~t~ifi)W~1lf..¥:-~·~~;; ;. ._ -~~ 

" . !'. ! . . ... - :-"-.. ... •.. :, # ..• : . ,:.r• ...... · .. - - - -. . .... · __ · - '! . . . -

With a complement of over 35 full-ti.!''eoiisultants, ESAMI identifies 
management training and development needs, develops, and delivers an 
average of 100 in-service training·progrmmes both at ESAMI Bead- -
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 research. -'ESAMI training. C011$Ultancy 
and research activiti~_s_fa1l·~~:~~~~d-;areas:·.;: -~ 

.n < •. •'' ~'•"; --'· .. ;~·;.-;,~~~~.,;~,~~-~~~·',>..; .,~ •' .. •'. ., 
1 ~-'; ~-~~e-~~ .. ~ar.~~~~ ~CJ~n1:''i>~s ''· •. '. • ! 

' ' ···"."\t ,J,·t ~ f:..: ,J : ~.·: :. 

2. Accountin~ ~d Finan~e.:i&F~a-!S. ..·. 
· ~J......n,.,,,.,; •. w !h~~~:1r..a!.'1 <..-i; ___ 

·· nl ·o.:• t.1• t _,.J:J .ty ·WW'1':S'i;-"".,.,.. 
3~.: 'Electronic -Pata Process es~- .:ra~--,. ~·-

,~ --tcr··~· · · ···:.e_ . :!::-·- ~ . • .. •. _ .... , _ -~ 
-~'; . .,. •:.W:"li .,_ . .• ·. ·: :rli! ,· . .,, ~: _,_ .,. • ... . 

. 4 • -; •· ··--~~-;-,. 'Lr,.'J.;.:.:. 
..• ~..a.·"-·;Buman- ·~ ... ~~ •.. ~ . _ 

,~.,...... .... ~~ .. ,. . . \l~J n:. I-.·, : ! -

:•"':.Of!•~1~~·,~1\i'soort . . . 9'1Mint.,. ·"' .. ;..~~::>i'\':1~ 
. -,~-~k.+t uru-.;._• : 1·. -~ .. ."•\l ... rl.• ":'•.,~~ O'Jt-t.;3 ~;,· • .:;-'.,".~ • 

. ~!ttnf ..-~.~ . . •'' ·· 1 nr..a.. ~.... .... . rr• 
6. -women rn--J:>eYel~J.lft'-K09(~&1ff: t1-- ilAnw;.w ~; · .a; ... 

7 •. Health Syste~_, Management fi'ogrammes. 
• 1• ... 

. . ~ . ~ . . . 
·I lh 

8 ! ··. Libracy ~ -~~~tai~on Progrumes 

With reference to ESAMI operations in Zambia and the opportunity for 
ESAMI - UNIOO collaboration especially in the area of electronics and 
computer management improvement, the following possibilities would be 
most welcome: 

(al 

... 

U!HDO contracting ESM·'.I to conduct a comprehens1 ve 

study on the degree to whict-. either the Zaro1an ?U:>lic 
(government and parastatall sector or the priv.:ste sector 
have computerized, the type of hard-and-soft-ware 
employed, the strengt~ and weaknesses of . the current system~ . 
and reconunendations for improving and strengh~ning c~m?u~er 
a:)j)l ications in Zambia. 
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~ Appendix 4.XI 

The Zambia State Insurance Corporation Limited 

Premium House - Independence Avenue - P.O. Box 30894 - LUSAKA - z~mbi~ 

Telephones: 218888/214527 - Telex: ZA 42521 - ubles: "ZAMSURE .. 

Our Rt:f: •••• :-··············---··------··-

15th Noverber. 1988 

LNIOO 
Corporation Building 
Ol i pararba Road 
U&.KA. 

oevt:un.e« OF SKI US IN l~ICS 

Yours faithfully, 

Yolil' R~f:-··-----··--·-···········-········-· 

'· 

·. 
!01airman - Cooputer Society of Zarrbia - Midlands). 

ft "3 
--~--~------------~~~------------~----------~----
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V.2 

· SLHUS OF INFORMATICS TECHNOLOGY IN KENYA 

l. INTRODUCTION 

!.l. PRCCccrs lNO SUP~LIERS 
l . 2 _ INFORM;).~ ICS MANPO\"JER 
1.3. EDUCATION ANO TRAINING 
1.4. ADVISORY SERVICES 
L 5 - CONCLUS HJNS ANO RECOt+!ENOA T IONS 

1.5.l. NATIONAL POLICY 

2. REVIEW OF COMPUTERS AND EDUCATION IN KENYA 
2.1. aJ.l>UTERS INSTALLED IN THE EDUCATION SECTOR IN 1987 
2.2. MAKES OF ())f>UTERS 
2.J. PROGRNf.4ING LANOUAGES USEO 
2.4. SOFTWARE PACKAGES USED 
2.5. STAFF INVOLVED IN CCJ.f>UTER EDUCATION 
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REPORT 

on "State of the. art and Review on informat_ics/microelectronics 
in the Kenya and identification the needs with regard to 
software trainin~" 

1. INTRODUCTION 

1.1. PRODUCTS AND SUPPLIERS 

In the early si~ties t~ere were. only two su?pliers of 
~-· 

compu~ers in 

JCenya, na.nel y IBM and ICT. Sy 19b9 ther~ were 12 computers 

instal!~d. This number has 
. . . • • • ~-"'' ... ~~\.tr 

were· 

es. and in 
·.'· .. :··-:.~·, 

1987 _: · therer~:a mainframe' ... 
. - . ;·_-:__.. .. ,~:' ...... 

!:-:Jmpu tP.rs and several _tho\.:Satjd_,. Sy· -1~87 1 • mo_st 

Governr..en t Gover~~~nt-1unded 

c~r;:icr.ations and rese:ar.ch ,~T.lstitutes '"J:-,:a"'·"' their· c""n iofcr.nation 
· · .. oFc.:· ~ ~~.!-~~·-~:e--·~::.:-ft, __ .-;.;..'-~ c.z- ... ~-

~recessing capability ."-hi=h·)·{a~e, te~ ~a,..:~uir:ed on an irdi·,,:.:::·..1al basis 
• :; · ~ . ~-::.!~ir: ·Vi~ . : #G} '1_-.u-::··;:-~ ~Z.-"), :r :-

. . i · .. -:t'!!t-'"'"t""'\:.;.:. . . •.; .-i;:?,.'·~;:'§?:;-: . . . 
w::.. t:-iou.t cel'.' tra l ... CO:":Pt;f.t&•·~jo· - ~~~Z:-~2'·····.:: 

. . .• .· - ;;:)~·-·. _,. - •. !':J ..• .-: < J 'ii-:'.'! .. ~;'.'~;~,.;;"· "!•' :. , l ·j. ".J - . ' 

I:-1 l:Y37 there was 12 s-~::oli"ers of 'h~n~\'ofar"e :1nd software ir. Kenya: 

Aut;:-1'\ated 

H.a!"'dware: 
... 

~~f~ware: Orchard 

wordprocessinc; and SP,J's.e'1,~~t~e~;f~J\~~,'i1e~-.· ~hotel an:! ., - ____ _, _ _,, .. - _ _p_ ..... ·-· -'· .· ........ . 

travel i:-1dust="'v pack3ges. 

compi.;ters. 

/~O 
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Susin~ss Machin~s !Kenya) L1~ited 

Software: Multisoft package. MIDAS 2000 general accounting 

systems, retail banking systems. 

:> Hard~ar~: Co;p~ii~~R7 multiuser ~3i~f~3mes.3ss~mbied in ~eoy•; 
. - r" : 

APPLE microcomputers. 

Computer Applications Limited 

. -~. 

~- ..... . . ..... ~ ,.- ~ . .. """ .. 
. -.. mlcrocciinp~ter'ti. :E-pson ;rin~-ers. and .personal co.Tiputers. 
. . . ·-·.· - ' . - ::,'{: .... ~J.: .( ',._·,-;;._•·. .· ':.;.· ,:·~< ~' , . ·~ :-:-!-\. -~ . . . . 

5of t w~·:::·~,~5~~-i!~"f~~;:,cr:rro~~;~:,;i~·?(':~~- c~~p~-te ts . 

t,CPVCAT 

.. 

;,.· IV 

Software: 

ComputerYand ·Enqir~~i-'ing Lin.i ted 

H3r~~are: IBM personal compute~s . 

.. 



;.-. ----
-· 

·.:. 

·. ::: 

v.s 

~3!""Cware: UNISYS multiuser business computers, mini and maLnframe 

computers. Authorised d?al=r for KAYPRO personal 

cor.iputers. 

Software: Accounting, DBMS~ Sprea~s~~et, wordproces~ing, and 

bankinq packaaes. 

ICL Kenva Limited 

Hardware: ICL mainfram~iCC?mp~ters,~,.and 
per.son• b ~~mp::n:'.';::j _ ;;

1
1 

. ·~ • • . ·"!'t..s ... •• .. ~:J_., :;\:". 

> ~~ ... - - -,6f"" ~ -.,~:_· .:· .... ~/;:: ··--./· 
· __ Software: lCL software. 

Keny~ Microccmguters Limited 

Han:~ ... are: Neptune Super Turbo I 3M x T - and AT..! coinpa tibles~·a,.;d' .·· 
:..! 

and 3rother printers. 

Software: 9usiress software for Apricot, and IBM 

microcomputers, games, bus ir.ess, 
' I •. \ 

educati=~al sof t~re 

for Commodore and Sinclair computers. Pe;as~s business 

soft,..are. 
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Har~~are: NC~ range of m1crocomp~:ers, NCR TOWER r~ng~ of 

comput2rs, NCR mini a~~ ffidtnframe coffiput~rs. 

Software: Accou~ting packages, data processing, wcrd precessing, 

spreadsheet packages. 

Wordcrunchers Limited 

Hardware: IBM PC models XT and AT, WANG .and~'AMSTR~D~erson.al 

.e-.,:1:..-~c-·~coin·puters:. Epson· ·printer's~-:.c.. ':'"'~!.in j:;l ·:?""••;:.-~"':. 

.. - . -;-· .. · . 
•· 

: ~~~~'-~ ... ~:::~.~~~·.ft{~~:~~~· .. 
·:J<· ·. ·T :;;yhere 

-.•• 
': .. ... ··~~- :~ .... ~ 7 lnclJOr software ·t\puc;es: 

--: -'~·z~~~~~1itf-:~; .. :..·,~~.~il!!· :e;~~!Yl;w.r;.,.:-;;.:_:..... 
. !f.:J -., • ~~a~- .. , -. .... :··{· . . 

·. ":- ·- - _: ~ 

Associated Computer.Services 

. ... 

-· 

.. . 

ii 
'l .. 
't ... . ~ 

_ .. ~·. Software: P.ayrol l, st~~~,-:~onti:-01.~ :C9.~~~~·~·~~~~q~ ·accounti".'9;:.:·_ .. -~-

~~~'i.t'/~Y~teo"i .,,,.... ·~ ~ -;,:..,.,. -~ -~. ~ ~ ~ ~~ ~~,;e:..,.:~~:;;.!~; f;;.,,, . '..+.~ 
;mmm11w ~ ., .: · < · _'- . • .... _,_ ... c::~ ,. • • - • • • • - • -- -- • · ~ ... - - · · • · • .. - • ~· ·.. - - • -- :-i 

: 
.. 1 

/ .' .. 
Package and custom .~o.~.tware .. _, ... ~ ... ; ·-~r., 

• J -

;:. ,, ~. -~-· ·- --

Computer Softwar~ Limited 

Scftware: Packag~ or custom sottware . 

. In·formation Pracess1nq Consul!;dnll 

Sottware: Package and custom software • 

... 
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Software Ap~lications Limit~d 

Scftwa~e: ~~~licatiuns soft~are deve:oP"ent fo~ ba~king, 

financial, hotel and b~sir.ess. 

Software House 

I 
Soft~are: Package and custom software .. 

There ~re the foJlo~ .. :.:-:g q CO•;\P:tnies th.at offer data p:-ocessing 
...... '. 

burea" services~t\~·6_ , -<~-~··~'.·: 
,,. : ~t:~;, .... '. ·' /''':-;<;;::1!' ";' ~~~~:.: ~<:;:~~-;\ .;.:.;';' .. 

. '- ··;"'\f.t/ · ;~· · ·· ·. acus [J>a ta ''L'iali t ed 

.;.:.1J·~/: :'1 •')I ,. ·'~;.i\lt ~;.c1~&,,~·t~\X · , :u' . .!-t:•o~: s.::•O 

. ,,, 

< ~~~ ~\~~~~:: • • ~ .......... -· - • ~-~~::-:;.<.-. ~-- -·. -~~?!·~,..-( .. _ . 
·.,-.· · .,. ~- -~'i_~m~-ri te··:Limi ted' 

. ,. 

• iCo~puter Consultants Limited 
~ ~ --~-----· 

• (:~mput~.r. Prol i.f.ic, Lim_i ted 

• Datasolv Limited 

S:l'l'"VlC:i?S! 
1 ·'t;~1·.~· 4. . ~-. 

. l'..i~ 

·.-;. 

: ;.:"1 

. ··'-

·~~'t-~ociated Computer S2rvices F:V·~[J 

• ~omp-rite Limited r· -, 

• Computer Co~sul~ants Limited 

• Ccmputer Prolific Limited 

• Worccru~c~ers Limited 
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1.2; INFORMATICS MANPOWER 

Frcm a report Computers ~enya 1982 (13), it wdS est1m3ted that 

1981 the foll~wing nu~bers of personnel ~ere employed 

Jobs directly related to lnfurmation processing: 

- < --

". ~ .. . 
- -~ ~-~--_,~-~~~-::. 

Data Processing-Ma~.ag~ment-· 68 

Systems Analysis 172 

Progra"'m ir!g ': 223 

, Operations . 474 
. . ~-- .. -~~.'~/~~'~.?. )·}_~ ~. · .. ·
·,'(Data ·Control 
. !-_,-~->·:~·.\·,,, --·~-·; :i~·'-.. ;.~~- _.·: 

~ ..... a: .... J.· ~- •IJ tr:. - • _: :. -. G • 6' 
. ~""' .i.!•;. . ·-..... . - . • 190. 
=~ -: ~ . ~ -:-. 

Data Entry 891 

Total~,.; · 2 018 . 

1n Kenya 

in 

in 

No figures are avai!.able~i an:-' cur.rent nu.nbers but the institute 11' 

Computer Science is CO!"Pil,-ingt,:..ail~ 1-~ven tory of coinpu t'ers ins ta 11 ed . 

. -K~n~~:~·:~;~~'"J~·-t·9~~~;i·i:sT~~·it~,,;35· estimat·e~ that by 1987 

. 
~ . 

r.~~~er of personnel in the above categories would not the 

.... -~· 

Programmin~ 703 

Operations 1,496" 

Data Control 599 

Qata Entry 2 813 

Total ' 6 1 369_ 

When these figures were compiled the rdpid introduct1on of desktop 

computers and direct data entry facilities was not foreseen . 
... 

... .., 
~ .• . . ... • 

·:·: . . . 

.. 
' 

.• 
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1.3. EDUCATION AND TRAINING 

The [n5titute of Co~puter Science of the University of Nairobi offers 

d ·o~e-year full-time post qradudte diploma in Computer Science which 

is practical in cont2nt and include a 3-mon~h computer sy;;tems 

proj:?ct thdt follows 3 terms .of academic courses· in 9 subjects. To 

date there has been the following enrol~ent: 

1980 1981- 1983 198.i r-1905 l.:ta6· 

~PP l i-= an ts 30 32 11 33 70 84 

Et:lro.lment 11 .:c.&22 J~ '"°' :24.:.·:·c.· 

. :·-~. 

Cumu.~ at i ve · , . , 

the ~articipants~·have: .been .:from 

> • • 

approximately 75'l. ar~; s;::o::-sor-e~. ;by.·j.t~_eir:-. 'Le~J?l.oyees. ·. T:ie Kenya 

Gove:-r:r.tent Di rec tor-ate. of .. Perso.12n.el i.l1ana~iaent,~DN.rr-egar:d .. -a L~ass;: in 
'" . . - .. ,.":· ~\{._ -::~;- :..·-:.- -:x :. ~ ··"-: . . ! 

tt--e .diplolT'a .as. -~-.Pirerec;uisi~~~-t;>'IS:t.s_4.;..lit:hin' ·.·· 
. ·. . .. -~ :,, ':,-~ /:.(: :•.· . .-': .... v.~~~:-~: :-•~""!.'":.::~~··:··: 

the Gcvernment Computer Centr~. The Uni~~~sit~ of\Nai~obi has used 

t~e diploma as preparation for 

hand -to 
• •&°-. 

1,200 

two years of their study. !:int.·.?'!le2· ~ 2nj:·ct.H 
·. r· . ..,.. 

.. . '• ... 

The Knnya Polytechnic in Nairobi•runs~a dipl6ma :course in' Computer 

Science for students who have studied four years oi secondary 

education. It· f o 1 lows c lose 1 y the Ordinary National Diploma in 

Computer Studies offered ·in the U. K., and includes a per!od of 
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prdctical .3tta.chment that undert.lke 

processing. The Mombasa Polytechnic has recently received desk-~op 

ccmputers to enable courses in computing to ~e giv~n. 

A technical teachers college, and s l >< goverciment schools have 

·introduced into their teaching the use of ~omputers but do not teach 

a course that produces i .... formation processing spec~alists. The 

(:~: 

\ 

T'°lere .. a..-e at least 18.:o..-ganisations .t~at offerl trainin':' course·:in~-.-th.e 
• : : _-"1 !;~ . ... ~ f I'. , ... ~"i. t"' :-~~,?~:- ~ ' I• ' ,.;:_~;::· • • • ~· • - • a Jf -r ·-

field :.ccn information~.,;·P'.r;pc~slp, ...... -~·t.~·1'-t~ese· ·1n~ti tu tTon~ b~_.te~ 
. ·.· -~·~·" ,, . -V:ji •• ·.:;.:_1:'{,~- '": .. " . . ~-

'sh,>r t part-time cour~e~ :·t;h~~·t'.~~:tr..a· e.:.s~h'n~J~~i~.-\a ·pa,::t.icula;·~·:·~kil 1 
• 0. ~ .; r1. I . 

e.g. wordprocessing. One inst{tution has started a course which wi! l 

b~:examined for the.award ofJthedI.O.P~~~idiplbma in U.K. 

multi-national 

·are 

vendors; have:E::::~~~ig fona'l..:. :·t'3a in ing -=-schools -:situated -i~ 

.thus ~ab1·e{'.!to~·;!iA.g~:r~~ine~tri..lt:ninq~persorine1. ~.·;~ 
. . . f;f:~;·.~-:-~~,,~,~;J ~~~· :~.·~·--·"!~~··-..: ·~·· - . ~., ~·.,... . . 

·.· ~ ~·~---~·-·f,.,~.; 9;...fT···.:·~•.,.~:~-:;.:;. -~·:. r· .. ~ ~·~- · · · 

Oeloittes Haskins & Sells and Pr.ice Waterhouse.:· The lnstit'ute of 

Computer Scienc~ of the University of Nairobi provides .a ~onsultancy 

service, and has been able to work.closely with UNESCO,· UNDP, and 

.IDRC in providing training tor professional users of information 

processing equipment. 

·, 
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1.5. CONCLUSIONS AND RECOMMENDATIONS 

1.5.1. NATIONAL POLICY 

The Fifth Development Plan (12) states that the Government's effort~ 

to encourage private initiatives throughout the economy should not te 

interpreted os a laissez-faire policy. In pr1nciple, the Government 

seeks to control the volume of imports by ~aintaining a realistic 

exchange rate and, if required, by manipulating the level of tariffs. 

It states further, t~at~··;~~·-~tt\ regard to manpo"'!e(, ·.·Government will 

discourage labour-savin~ t~c~nology. 
. 1.~ . . . . . • 

-.. - '" . ,_ .. ....... . 

wholesale thus giving indigenous pe~sonnel (engineers,scientist~~ and .. -:.~ 

technicians> little cir _np .e~posure. to_ the~ process: that.· produces-: 
. ' .. :. ---·~- ~-·- -.;.~--,._-· ··.. -- - ... "'· ·~ . ->.·· . . :,.~..;!...:. '\ ... , 

· . Pr:-oduct'.~:. ·.;~-~.I~du~.t-. ial·-,i.4de~~l.~pment.·:"thus .; becom~~~tpi-:'~dJc.t.-::._ra·~~~~lt:bo.P.:} 
·-~---·.:.:·-'-~~:~:~-~~;;~µi~:·r. t' ·:~,:~~~;-~~~~-,.,.,.~ .... :·'· ... ;, .... ~., ''.' .. ~~~:·'f°:~··:':::~~~~~~~-~1 
· ·· · ·process oriented}\::;~· 1t-~_n,d~~s_y;~w.!'!ic_~;enha.nces .furtherL·[t~pendenc·y. ~ .. · Jn; 

the case of _,._ 
. . , > .. 

Recommendation: to resolve the dilemma between industrial development· 
. , __ -·· -...;~--

•• • < ·er : ·: =:ft.-:,-::: 
through private enterprise·an~ th~_probl~ms of ineffe~t~ve indigenous 

technological development that arises"as a matter of course, it is 

necessary for concerted action.· Judicious steps ar·e necessary to 

stimulate not only products of Information Technology but also 

so1tware research and development, ha~dware assembly and maintenance, 

.... 
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specialized training of software eng~neers /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. 

2 ... 1 "°1!1puter~ installed _in tloe F:c1ucation Sc-tctor in 19.fil 

Frorr1 .a Directory of Ed•.1c:ational Cor .. puting in henyc3 1981 by SCOn 
"·· _ 21 .: r 

-:a:1:t .". f;~ ta_bJ_e_s: ~_,J.,:,c. 2.2-;-1;.~o~ 2. 2~ 4' ~~2?3~ i ·and 2. 3. 2 have been 'br:o..;·qht 
~ •..::-~.:·A-.·.'..... ., ·. t a. - . • ,. • . . • ~-- ~-. - . · · · ... _ • · ~Ct-it.-.~ 

· -=~·fy».~~a~; t~oo-i·: whichT'the n~mber9ot educational ·inst i tut1 ons· :or( 

departments that have installed COffiputers is as follows: 

:~ :.· .; .. () ·.::..; level of Elllcition Gover1111en t 
Priury 0 

L~vel of E6Jcation 1Ya4 Tota I 
~ri~1ar\i J 
rriQarv and S!condary J 
s~cond\:"!l I.: 
Trrt1ar!! fl ( IJJ 
Tot~ ls 'ff:! t IJL 

5 

11 

Totals 

.. -.. 1 . 
17 
a·<w 

J'i 121 l 

1997 Total 
5 
~ 

17 
e (]!)_. 

34 l?l l ... 

I 

~ i 

I 
/ 

l 
l 
l 
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·1 t.e nun1bers c~ con1pl•ters in tt.ese categories is as fol lows: 

1"87 
Level of E6.1cation iYJ,·ernmer. ~ P:-ivate Totals 
Pri•:arlj 0 31 31 
Priaar9 and Seccndary • 0 ii 21 
S!!condary 63 1e 141 
Tertiar!! 2~8 11 259 
Totals 311 lltl 'i52 

1 t.e corresponding 1984 figures for the above fr~m SCOTT (2) ar~= 

Tertiaru 77 •u 

Some of tt.e nuIDber~ for 

2181 wt.ict. have now been . i 

Th~s between 1984 and 1987 

L-Jt1a t is 

in the Government 

An alphabetical list of 

number of computers within the tour .categories of institution 

follows. 



~· . . ! :-
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E6Jca~ 1onal lnst1 tut rnns wi u, (c.e.cuters 

lype.' l~;,<i.e of ln;;t1 ~ut1or1 
Level -------------------

P P Greeni;ates l\inder9arte11 
P P ~:enton (olleqe 
PP Pe~br~ke Ho1Jse Scho-~l, Gilq1l 
P P P.n·ers1d~ Far11o Hursery Sctiool 
PP St. Alldrc"'Jl's School, Turi 

p R 
f' R 
p R 
p R 
p R 

p s 
p s 
GS 
G S 
p s 
~ ~ 

ii s 
p s 
p s 
p s 
, c 
l'I .. 

p s 

Aga U1an Hiq!I Scloool,Nairobi 
Aga ~:han ~.enya Secondary School 
~.raelru;-n Hi9t1 !icloool 
Co2st Girls Hig~. Sd1ool 

.t\aU1ewtics 

.. : • C.D.Pllte.r· Science - -

() 

b 

6 
2 

II 

Table 1.1: Coiaeuters -in Eiklc.ationalrrlnstitutjpns in Xm;;.a in··october· J'iB7r ·r&iJe I 

. .. 
J • 
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-----~-------------------~-----------

lype/ Na.e or lnst1tutio~ 

level ---~--------~----
Na1.e of Departr.er.t 

6 l Kenya Po1!1technic .tlalhs. ,Stat is tics I Cor,pu~ing • ~l 
6 T Kenya lect1niul leact.ers College H 

6 1 Egerton Uaiversit~ .Central Adllinistr~tion • J 
6 1 Kenyatta University .Appropriate lect.nolog~ J 
6 T Kenyatta UniYl!rsity .kire•u of Eciicational Researct.. I· 
6 T ~tta University .tlatt1e11atics. • • · 1 ': ;· 
6 T K!11Yatta Universit~ .Physics • 14 
6 T ltoi Teaid.ers ~liege, Eldoret .t1att.e11atics • JO- ·i.; 

· 6 T lloatasa fofytednic 11~29:: '.'.: 
' ;.- ... ·_PT StritttliOreCollf.'Se · , .• wantitativertett.odsc .,•' .. ~-~:~1 ... '. ... 0 ••• .• 

. . . .. :..:)~~:>i>l.-:~-~_,~*ilS·~~~-~na!i~l _Uni~sil!l t.fr~ca • . ·:·, . ':: .. ~:"'.'.iB".fY.~~;if~-~·~~-_- ~ · · · 
,- ·:i,:(4 :--··,;!.- .':a6 J~i~1tV of li1rob1 ~ . .Adclinistration 'Finance. '~~w:.-~;;_ ~V.<i{(:;: 

:. ·, ~-~~~:~~~~:~~ _l:g~~m-sity 'of'ifairob! · r ;Aniital Pbysiology ·~·--,-: ~11·:~ • _ , ._ }:ff;.~:~·i;:~~ .. .; -< 
· · · · · · 6 t U:m~si tg• of t~airob1 .l'~tany · · · · • ' ·.f"lJl7' · • 

6 T IJ:ih-ersity of Nairobi .Cl.eaistr!I . 3 
G T Unj\-ersity of Nairobi .Electrical Engir.ee~1ng • i7 
6 T University ·of Nairo~i .FJculty of Agriculture • l9 

H):Hi'· · ii T Unh-ersity c;f f.:~iro!Ji .firulty of En;ir.~ili!! •· ~ · 
.:·:' 6 T Unn-ersit.y of Nairobi .Institute of (Cllla;)l;ter Sc:f;ice. 9 . . . · 

.>.;..j .. :: - ... - • - · --...,,.·-·""- ·_ ~i"':·r,~C ·· · 
))~/ . ,: • . 6 T :.\J:i}\~rs1ty pt..,~a:ro:n. , · .: · .ttect.an1cal Engineeri119':'} ·· ·· :~ '1i "':_-~··t·'!:.: .... ~ , •.. ,._, ;_. : 
: :;·~n~ · .•. ~ ... -..J~wt,µ_i. ... ~~.:6:,.'N'Vniversit~ of""Ni1reo1 .. · . · .r~:::!ear.CeTi~re .. , . -.;,•_. ,., .. ..-:;.1h.w·:'·.i~,. ~,~i. ... bJ:c.::r.~:/:._-~ .. j 

•
"''l "' -.~· ·".:··-~~~, .. -~ ... ;.}'······· ··: ·. . . . . .· ... ·, ~ .. ~- \o..My,~~ "'"~·--·'·'!" 
;;; · · ~:-·.· · · "· ·. ·.· . u1ers1ty~~1rob. 1·.:-·"'-~ ... ,, .. ,·.,· .. .-·.· .. Phy:;ics ···:irr .. ~.~·t"fl+~,'·1*~<:".,f"'"1-.,.,.., , •. 'lj(; ,,. •·_ .. ·• '· •· ·1 . ... ..... -~·;7~ ··""" ~,- _,_.p_p~; ... _.. ·,,,.,,; ••. . •• ~ .: .\• ......... ~,_. • - .• J '•. • ,• • . • . .. • -

. .::-:::::{ . • tJ.. . . ' 6),~ '1li\'!rsity _of airobi · · • Poi'Ulatic:: Stud.&- R~s. lnst · :. £2. · .- , t· -~ ... ,. · 
: >:::::::::- . . r:. ... . . ' . . ~~ . . • ' .... ., 

. ·, . 'I.;.• 

'·, '1;.,.,:.: _: ... 
• · . : ~ l • ' ... (,, t ' ' 1 '1 . •; f 

•" ! · 
1~'Tabl! 1.J• ~ters in £rucational Institution;; in K~nua in Octo~r 19B7 Pa;e 2 

I 
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1-·ron. updat:.1ng t:.t1e t:.atJlt:s li.1.1 t:.o '•.1.13 in l ll 1.1.e educr1t1onal 

inst:it:L1t:1ons or de par t:r:1en t: s < wlaer. n.ore t:t.an one> 

inst:alled at: least: one COlhPU t:e1~ 0 f 

tallows by educational level: 

.. 
APPLE 
SPECT~ 
JIC {: 
~if.IJ ~ .-.. <;. 
\W4G, \: ;!.{''•. I 

Cmm>RE ·.:~ 

EPS'lt 
KAYPRO 
rat.. . 

I 

-~ 

... Priwry l 

I 
J 

2:<.·-··· ... ~ .. ,1 ::: .•. ,.. ~ 

!'tlftal~~ .~ ·.o: ~ _;·~- .... · 
···.1tc~~· ... : '• 

\ 

J 
6 

';;-· .· •i 
6 
J 
J 
2 

'. 2 

Other ~akes~ of compute~ that are installed 
. . f , . i~ · ·.c; 

.. ~~: ;·~:i osti-tutions~;a!'e .~a;;•ltcil Iciws: . CAMf.ERRA, .. COl"lART,~ 

+AEA, 
'( -; ~' 

ICL, KIM, MICROPH<)FESSOH, MULTITECH, Nl\SC111·1. NCR.. NErTut-1f. 

OLIVETlI, OSBORNE, RAIR, TANDY and TRANSAM •. -i!"· • -

·1 ,;,-~ :·~:~-~ :)·' l, :-.·· :~i~·T::{~~J!;:·::.~. : · :· '. ""• · -~h .• "'= • , : •· , 

)~1l~ _:·;r~·er.e, \a~:·:.~~?_d~~;~fer".~n,\.make~~ of computers an·~~:~v'~~.;_,; ;,, ~!~,:.$&.· ; ;: :·_<:.~;.:;_~~~<f" 
a1odels_ •. ., ln .. ··1997 the first :1·ocall~ assembled desktop compl.1ters· · · ')· 

~ntered the educational market: t:t1e I f-1'1 cGrr.patihJe 
.. , 

NEPTUNE. 
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t-:-rom L•Pd.at:1ng t:C1b] ~s •1. I. 1 t:o '•· 1. 8 in ( 1 .! l:hF_. ·~due,, •.1r.'''·-' l 

inst:1t:1.1t:ions Cwt.en more than one) ttiat have installed at 

the makes shown are a~ tollo~s b~ typ~ nt 

institution: 

/J'Pl.E 
SfECl!Mt 
nc 
llll 

.!JAMi. ~-: 

«m:rOOliE 
EPS(tf 
KAYf'RO 
~ 

6overnaent 
Fun dee:! 

:o 
3 
7 

Pri'"ate 
Fundi!d ·.Total~ 

0 

... -~ 

3 
2 

·' .... 

".". 

-. ·:1;1·: .. ,_,q.-..:j:· 

"~j l : ·' . . :' :~ : j 
There appears to be no sisnificant difference "in the distribution 

~unded educational 

COffiPatib1lit~ when a donor 

C::ompo t er nrust be 

at seve>ral tertiary level· 
.• 

-~ ~ ,,>)~;1~'.>f·;'' " I• ..• • 

r 

From updating the "tables· 4.1.1· to 4.1.8 in I1l Ure number of--

coniPL•tE'rs. ot tt1 ~ makes st.own above by education al level are as 

i 
. ~ 1 
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Priwr!! l 

Ha\e .Pri•aru .Secondar~ .Se(ond~rq.lertiarq • lo~alc; 

APPLE J 95 1 1115 
SPEC1P.U1 2li H ::ti 14 7!:. 
Rrt. bB bS 
IU..TITEOI ,0 40 
nc b ~ 11 ~1 2'i 
KAYPRQ .. 15 :- -·-- ,J1 4 . 

': - 'Ji .• ' ' - "if_:_._. 
Wft)l)OfcE ---1 --. 12 
UH ll 12 
UNlii r. '5 5 

Tt1e nL!mber of c:ompL1t:ers at the makes st.own···· above 

institution is as follows: 

' .. 

. ;··:''. :~.~-~;;·::~;:,·.·~-~~~~~t;~.~t.~~~·~:~: .. :.-~~r.·i'. 
5overn11en~ . Prio:a~~ .. ·- . : : \.~ : : , - .-. 
Fun~d · fi.1nd:!d • fo~a Is 

.-APPLE 
SP£ClRUl1" 

. r. f~. 

. ;·~, :?·' :::~:i .·_. ;~ ''IJ 

: •r4l\i3 o fJl - ·: 
tu.TITECH • 
Jf.C< .. :;:o ~ : ,·J.<iY 
EPS<tt 

·~ .-·. •; n I: }:.A'i~ff<.1-, • •" 
. C~;t:l(IP.E 

IU1 
WAllG 

. ' 

.. 

-~ 

.t 
' 

.. 
'::it 
'.: 

·~ 

-.~ 

. ' 
:·: 

. :· . ., 

... .. 

·' 
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From the tables 4.2.1 to 4.2.7 in [l] the number at educ~t1on~I 

instit~tions that use different programming languages lS CIS 

follows: 

friwru l 
·.Pri•arY .Secondaru .Secondaru.Tertia~ .TQt~ls 

J.ASJC 4 J 9 1~ 31 ~.:..· 

PASCAL 10 7 17 
it> -1060. 1.. • -, •1 I '.IJ.. • ! 2 12 2" 17 .~c ,-: 1 ·~:·. ; ·: 

·. ~iltP. to,. ·1 :~ •. :-~~·.-<l.htfj i-1tl"(:t·;:1 •.·~•_. : '"J53' :.> ,.:;:...:1 ~ r1 t !·1·."1>!.C i. 'l'~.:.:.~_ .. • .... ·.::.:.·_.l .. :,.l,'~.·.·.~ ... :.~_.·.~,·~ .. ~ . . .-· :-- .. ' · .. ·.ClllCI.·-~'·\ ;;-,..' . . .)- . - .- . 
. .. : c a~~~-t~~l~ .. D.~-:~·:.,.: ... ;:~·~~f~I:t~~:· r>. -~~1tw2r.: y::· _:2~"~:q,~;t l1~f\~~~~-~,:--

. ;-! 1 . , ~ .. : : :l ' .• 
;t' ,, , .. 

The emergence of th~ newer well-structured langauges like PASCAL 
-=-·· .:..' ... !.~------- -·· 

and those for· logic programming· like PILOT anci;;·PROLOG is 
• '.: ··~: .- • -_. J. ;..· ..... -, ': 

: " . • ; - .J - .. . ' ·•• .. • ~-.I- .. • : . . . ~· 
aa_ppa_r~1)t_.; ;J°ft.>"'~y~r.., ii~· ~~~IC.;', ls ·,s t·1 ll . 1111 despread be l ng us·~d., _bY.1'9-~er;,::_ ;;;,;4 

: .. ~· ....... ~ . ~:;,. ,~;~,;~..;~~~.~•1:iiit8ti~i.<:~:, .. ,;.:i.(.h~···~-=-" ···:A.--~'.,~·;.·~· .. -:..~·~-:_.~·~~·~::7~ ··7'~'f1t:_~~-".~°. . :., ....... . 
757. ·of _the educational inst.i.:tutions and .departments • .::.L·-~ . , ·· . : . , ! 

- I 

is 
. I ! . ) ' .... ll.•lr:•.· ·. tf1":1A.norl.i '.I ::t~H.; ~· .' ,. ·' •."'.l • b ·. ;~. 'I ) : ...... ,, .. • -;. v .,, ,·; 

note how the use of spreadsheets, databases, and wordprocessin~ 

has increased since· 1994 with integrated packages like APPLEWORKS ·· 

or the individuals packages like LOTUS 123 and dBASE • 

.. 

. . ~ 
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i1 i: t: i v j t: "' l;I l t I I di I t ea·c•n t: 

n!.•n.ber at ot respondent_•; 01.1t: or 4~ 1iras as f·ol 10111~;: 

Uordpreicfssing IS 
Graphics !~ 

Dit_abase lb 

Spreadst.eets 14 

2.5' lliff Involved in Corrrput:er Education 

From the ~ables 9.1.1 to 9.1.~ in [ 1] t:t.e numbers tt.e'.nunrber- . of 
J 

statf employed 'in ·~ con1puter educ~tion P.nd tt1e amount: of tin1e 
.. • • 1- • ._ • 

: .· ·._ - '·•ti: < • '::.: . .. t . t • . . - • 
~- ._.spents:~-'fe:_P1ultip0lie ... d t"o PW:Dd~ce a ·.tull-t;i.me · st:atL.·_ecil•ivalents 1 

~'_ .. 
<FrSEJ 1a•t.ict. is shown on the table bel011•: 

Fl~ 

. J. 

l~JLber 

5 .~ 
8 

. ~·' 

··~-... , 

I ( ... ' . 
. t" , ~.:.~;: .. ;. 
tu l 1.;::.-.·, ' 

:i•.;)"f ':l' ' . 

! 
i ., 
.~ 

l 
I 

' -~ 
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2.6 Fo_rn.a_l_J,:_ourses in Comput:er Sc:1ence 

2.6.1 l!!.stit_ute of Computer Sceinc:e. University of Na1ro~ 

Institute of Computer Science of the University of Nairobi 

was eskablished as a Computer Centre in 1969 in the Faculty ot 

Engineering, and commenced teaching ~ one-year tul 1-t ime 

postgraduate diploma in Computer Science in 1980. The number of 
~~. -· -· 

participants to date is as follows: 

fear hber Cutulative - •• ~· !. - ~ .... 

1980 11 11 
t1?").~::-;. ,,. -;~·.,, .·.::;: 

~ .... :rt',H'\:~""" : .. 

7g;~~,~~:,:,y 
1981 13 
1983 15. 
198':11:·.;ll-
1985 22 
19Bo l" 

2~ .. 
- . : 39: _.,t_j. 

1987 lb 
~ . ~- ~ -~ - .. 
. ;: -'~ .· 

Ea ct. year over 75% of 
i . - , ti ... , '-· .. ~ . • .i. .:. · .. '!. 

tt.e participants <ii•hci 'usl.tall~· do not t.av~ · 

C tron1 (;olLm1bia, Ethiopia, hen ya, 

Zaffibia> to date includ~: 

All Mric:i Council of Ct1urche; Sd;oJarst.ir. 
E.A.En9ineering C~sulta~ts 
S!JrC:.:m ~l·:in l fartn~rs 

kenya A9r1cultur;al ke;~•rch Jn;titute 
h!n~a lntt.J;trial Estate; 
~enyi bc.~cr~nt C.0..PUter Serv1t!; 
~eny:i National A:suranc~ 
llen':la Power Ii Ligt.ting Cca;ian!,I 
K!nya Polytect.nic 
"i~1stry of A~riculture 
Ministry of Transpart 
bbasa Polytectinic 
Nairobi City ~ncil 
Unh·ersity of Nairobi Sct1olarst11Ps 

Malawai, Tan:;a'!",ia, y9~nda,,,~9d:r· 
.. ., .1· I l ~· •''· ~ ""•·: -~ ·. ?·~ ·., .,-, :· • _ 

Ken~a fasts & leleclJH4lnic~t1on; . 
• ~ - •. I ' : 

Kenya lect.nic;al lead1ers 'eolleif 
Ktnyatta University I ,.,.. 
ftinistry of Ener911 · ' 
Ministry of Mater Develo1111ent 
Private Sponsorship · "' 
Unive~sity of Nail'Obi D@parta.ents 
lJIESCO Sc:t1ol arst1iPS 

, .. 
I 



v.22 

·1t.e one-year programme cit st:ucly co111pr1ses: 

-·. 

: . ~. . . "' . 

Firs~ Tera: Four COC.P•1lsory C01.1r:!!; are: 

foundations of Cor.piJl . .?rs Sysleas lnfor•allQn Process1n9 
Solt~are SysteLs 

~con~ Ter•: Three optional courses f ror.: 

Principle~ of Accountin~ and tlanlCJEaent 
P.usinfsS S~ste•s l.n~ly~1s and ~esi9r. 

· AEse-tiler Lan91J<'9!! Pr~rar.11in9 (JperatinCJ Systetas 
Coap.iter lect.noloc;y Scientific and !::n9ineerin9 loapUtin9 • 

ft.ire! Tera: Two aptioni!l courses frOlt: 

Coe1111ter rlana9eaent 
Advaaced Pr~ra..in9 
Advinced Cor.p.iter rect.nol119y 
l'ldhewtica ·. Pr09rilNliRCJ 

Four\11 Tera: CmPtJter S.,,stet11s f'roJect 

- " ... . 
)• -· ·• ... ... .,c.; .• : 

tandidiate underta~e a practical individual C01tputer systeas·project ior a 
period of 12 11F-els. s~~nsored participants usually undertak~ a project froa 
an area of application of use to. tt.e_ir eaPlO!ler. · :" · ~ •,-:: :~"".-:" 

~ .. 

• : -~·-~--- , •• ,_..: - 7, ·-::- ~:-~ :it,-t_":>'.;i· ·:~,; ... ::··' . : ·>-.. ·- -?: -

- . :':.: f.'.The.,'l nst i tLlte · ci.r so pro~'i des tt~e ~.!1.de,;,gr.a.~'-'-~ .. ~~~r:..'C,i_c_~ );:ol1rJ:;~-·~ in,:,..-.:;-: _ 
' ~·"':""."~~·:··~--- .. -~ ... ~--· ....... _; -·· ..... . . • -:~.. ~··c:t~.'·:::"'!'tfirt:t' .. br.6 ·;zr..-,! _• -'o.f - • 

~om~~f~~-sci~rice/{~to~~~tion processing to undergraduates as.Part 

ot~Eheir normal ·degree courses. Ther.e is 

ihe Kenya 

Science. 
. · ~. :-· c ~el·-;:~~.~ : .. ".).;: 

-:., .. .i~. ~ ·~t·,.,;.. .. ,. ~.("r'\;;; ~~~ h·. , .. (, rv ~l'W' • ,J 4r' '1 r ~ # ' 

"· ·· .···A· ·11=.1:c(:r.1\f :,: ~~•:.:nt
Kenya Polytechnif:.::-~:f' 

·: .... ,,. .... - .. .... 

· , :. . - : .:-r:" t: ·'!~ ·..: r ! ~: < -·;~ ~·"' 
Polyte~hnic.has_~~ntrpduced 

which is practical in .orientation 
., 

,,_ ... .,.~ .. 

a.';t:"'o·-year.·.!fu~11-+.:1me dipJomA 
.• ~ ... J ;:' ..\ ! .. -::-- ' ~ '. : 

and incl\.1des ian · industrial 

a t:tachmen t. The syllab~~ was devised b~ a curriculum ~~~comm1tte~ 

under the Kenya Institute of Education <K.I.E.> on which industry 

represented. Tl"iis programme is geare~ to the-production of 

Programmers and anal!;1sts in ir1dustry. 
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3. 1 ~J..!.!:.r:.en t Problems Sited: 

In [ 1 J i:"i11enty institutions responded by dt~scribin'= the problem£ 

that they are encountering which ~re summa~ised (actual extracts) 

as follows: 

3.1.1 Maintenance: • ·~. r f.. ·' 

Cost of uintenar.ce. Cost a11d availability· of P<.Wr pach for SPECTMS.-· Re?airs ot. SPECTR\JtS.- Cannot'"fi110 · 
a l\enyan · facility for reP'airst.Yintnance of ~ equipr.er.t. Suppart systeias for APFtE scarce' and e:dr!!fo!lv · • 

- - -·J 

e::pens1 \1!: ~he~. avai,la~~e.. ~~ ,,~.t0 .. c,~~~~,t.~j.nt~nance engineers for taardwa,.e. lYJll!~sive .u1DteA1ilce ~ l!!r. -~ ·: 1 
6 t11esr.ari119 . central cmpnter.-f;.ad r --d!sttop ~ tmflUters~ '1aintenance of . the l•rse . na.aber .end variety or::-:::.: 
t.fmPUt~sj~~i"! a1i'~ny4wDi!;Qbtt;b~_. 'l11° .,Tt· w1 ':'=' l\n;·. t; .·:: _._,:\:ct.'~·;"<y.~~-r ::··1 
' ...... :.c ~~~.-\~.;,~ . ..,.;: :r1~fl~2 ~.-:.~~:\.8· · , \ : . .· .;~_ ~-~1~'·i~<.;s ·- ·i 

3- 1. 2~wer Supplu:. ~~-'':· · .. <!,~~- · " _.-~~~ ,: ., :::;;,~·~ · ~\1 · :·.~::: ''~'ry.,:t~.1K>·· 

r.aint.en=.nc.e and. fluctiJating KW~r SUPFl!J. P~r :urge; render in; a suite of cont 1:;tud=nt Re~ord SiJ;tl'lloJ 
inoiienble. Jnterruption in electrical PCM!r and fluctuations can b! a proble11. 

11.3 A~ailabilit~ -~~ So~tware: 

.... · .. Ji:· .. 

u.at it i; worth the1r iwesta.ent of 
-~ :r. . -.. ;: -. \: ~;"-~-"~~ ..... - .... ·~ 

., 

lac~ of sufficient har1111are·indsoftware··to·aeet the. ~eeds of the· rap_idl!I increasin~ nur;,bers ot PUP1ls _ ,. 
ta~Jng toa;Juter Science and CoePUter Studies. Lad: of adequate resources. 11ore ~opie :Sti J1 llffd to. t;!~ 
convinced to giY! suPPOTt in·ireas like furnistiin~ the.laboratory and provision ot consUlkables:"· eg."tt•i'~ 
Un1versi ty adliininst.ration. Lack of local funds to keep co:t1puting eQuipn.ent ·up-to-date, over reliance or:~ 
donor funds for purchases. lack of· sPa!:e~ • 

3.1.7 ·re1ecommunice1t:ions: 

Not enCJ1J9h COll!Put.ers and support t.ec:t.r,0Jo9y, eg tel Ho1t11iur1i cabons 11 n;·s. 
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3 • 2 o ~-1: r: ..Lt_!._t; i ~'..!.' .. _Q !:__ l-!f_U_-:-~lh\~~l i t_j_pc.1...J.~!-'r.1~.!!!! _!:: ~.!'~_u_ 

rt.pi~e 15 i:loE' SE~rlOll!: p1-c1l'1e111 01 t:1·1e .;,t_tr1t.1on elf "''-'ll-·'1'-'.;.l;t.;e~ 

sec: t.nr t_ () pr· l ';,_.I .,, 

111h i ct. 

3- =3 Jmeort Uuty and Sales "ia>~ on Comput:ers 
. ~: 

. 
~· 

i::h€' Government: funded sector apart fron1 tt1ase ~'- tlot: ~ .. ·:-cr:in.j::>r·\/ 

l[1ll[~t 1 i\jl'; ... :;:h~·<et:-~;t~/O:·t'·~•t-;~~~g -b~:~~: --~-~:~~;~~~;d- by ~he. ·Aga_ hh.;111 l:duc:.-1tJ..on .-~--~-<~ 
~~ ·».<"\•··+f ... l'~'':•...;; ~ ... :·--:<..:...''..;/k"."'~·-~;, 'f,;,c ~ .. ·. •t 

:\t\\H;;' Ser•Jices. Even at the Tert:iary level in t:he Go•1er1in1er1t'. funcfr~d 
: • ',: '.' • : • ~ • I :~: 

r·-

~- . 3 •. 4 PrQE.ensi ty of .,!:!Qdels and Jjaintenanc:P. of Cnf!!P!!i('.!:.f'" 

It: has· been found that' tt1ere' are over.,. 35 chffr.1·ent mnc1e I !:1 

c:omput:ers in the educc:d:ional sect:rJr ( 1 J, T h i s c1 i v es r i s e t: a t t, 8 

dllal problE~rr. of ~1oft:w~ru conopatibilt;u wit:t. 1.--.t.her 1nst:.itut:1ons ;uid 

C?f tort. • toL\r c1111are .:1c:qu 1s1 t 1 nn r1111111.•f.·~ 

of b1::•nef1ts 11101.11 rJ ar.r.rue. 

abilii:y L11 scinoe cit Uof.:• Ter-t1ar~1 .1 eve I 1 n 5 t i t: ll !; \ n n s t: fl 



!: . 

.· .... -: 

. . . ~ 

-·; ~ 

: ~; ·_; 

;::·::" ·:.: :.::t· 
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4. l 5._t_;_~_ t: r~:Q_A.r; t, i eve men t: s To [lat: e: 

In [ J J n 1 nr:.•n teen insti tuticms responded by des er i b 1 n9 the 

,3ct11r.·..-c.>r.1enf::5 to date which are SL111omarised as 

.. 
• .. 

6reenaat~; t,intferqarten: Still ver!I useful _.~nd ! 90ti.ya,ti119 •. G!;.'OCf results w1U1 Hatf1ewt1r:~ 2;ill 
SPellinq. . 
K~n~oo C.ollece:· Since l~"Sit a pUrPOse-built~ touuter, ·Rom .lasibecn!set' aside.All1".:'\itis:?1s .. ··;9eo • IU • tCI 

IJ.S fol low an intro~Jtlor!I course in Coa;iuter Edici!tion/lntor•atioa lect.r.olOCJl:!. · 
.. '·i . '.•.. .,,.; ..... 

~~ vers1 ~ Fara Uurseru School:.~ The 1 tOP.'1.cJ ass aged'l6- to 7 ~s 'access".to tmPUter E'."!r!=OC.\d n ttie 

cla!!'sroo.. : ~ "'" l ! : • -

St. Arodre¥'s School. Turi: Ue are a priNf'¥ sd.ool •itt• FUPils aged 6 to,.JJ and haw a PJr~se-built 
CllapJter Roolt, ~i tb coaPUter /~ffn. f_aci Ji ~!I !isi"!~l~ ."~!l•~ ·!D JJt•1 '.: ,o;· l&i •. '-'"""'!>!l.'H . 

. <'n~ c}as~ at a tirie~ .. ,A l-y~a!' ;course~~~.iii~:1t.ar.'1Etl,i11or,..._ : Cfl .. ., ~~'ff') · ~·ter 
... s~ud1es. _ ~ ~--- t.1i,i.} ~!/;\~~.'of.,., .... , •. ~ . , _ _. ,,.,:,_~·!<.···-.·'. '.:•.'·:.:.;.,·~.~·, 

F-ar.da School: f.uildir.g of separate CcaPUter P.ooa";° Teaching of MSIC and l(IGO lo PU::>ils ·a~ecl'' lo 11. 
- . . ~I . .... ; • • . . . 

lls;o of tU.'lir."l~Er5 vi th ;,p;;ro~iate software as an -ewcatioiial tool to •'iiupih · a~ed t. · t~· -!l.Sr.o;:ti;.i 

t>uild up of software!:'!! PUTChase1 donation, and tailor-aade•progril!S.!S-' . . · . -·:.~. · . 
. ., "!\• . ~ • ' .. ,. - ' c. • "l 

l~ani 5-:h~l: An '0' le·;el COl.:T5~ now es~ablished.: Courses in cm:iuter .·a;iwec'i;ticm e;t~t;h;toeti fo~ 
- - • - • . . . • ~. ,.. • .-.. ,.-. ~ -., .• , •. ~-- .-•• (,. . ,,;. . .:i·. 

your•;e:- ~tu~nt!!'. I. course in !llOrd processi09·develbred~fot·l0r• •; l \'l--sttreents.-· L(i6;)•·tau;M tl' 
p;-i~r~ set.en] pupils. . . -·• .. ; .. ;.,tJ.\c .;*,i~i;.;~.,J-~~~-'.~·,.i.-7::-.-··--
t-:; l'.t,;n E~J~cti!:.ri Cml-"1t~r-5 in E6Jc.atior· ~.iect.:~h~ed e>'.iiu~.~o-=i~tt~-k~;t~t~16'b.i ~·:~! 
ere Gonorna:nt Qil1nta1ned~ in Pha;e Uwhich~s~~deiftln~ifp~~ .. i:f,.to(.M.~. & 
APPLE .. ' , .... . -~"'-: ·. :t:·i:· rJ~~i~--f~ ~-:;--:.;_· .. 
t.ra"bl-'"'" Hi!lh Sr:h.,rol t011ootJt~r S~ien~ De11artD!llt;14.bchi~v'ot·'~1•1Wii•r~r'~~ci~nc~ cs a 
:u:~::;fl!l t:<:ct.ir.~ s:.ibj~c:t in Ur! sdi00l. U-~ of_ coai:uters-in scb0ol-idliinistrat1on.- ~-
lr:>;i;t ~1?"!: lli er, ~-Ct1ocil: At tlo~ initial. S~i!~i'~ 5oaie PrOgr.ii,s t1aV! Jieen ~I ttet.· tor ~·c}o?~sf"~:\1:;: ci - ;. . .. ... . . ·-.: , . ,..,~'(~ 

•JUUQelijl ·.·;·,-i'h.;. i 
~~,~.. .·.: 

'·'=?!:l1H:? c.i i::. 
t-i1 l!::r:'~t S:c011~r11 Scr.ool 

_!i:ll'!! ~ .. ; ' 

i.~1~:~~_::(). I 
tisi•f dipJcic:a it t;en;ia ~g!11tect.nic,.•·"vj;;~,.ac ·" -. ;1~· ~ii l~-f ·: · · l c.·r. ·n.1 .. ~,,~....,...,,, &.. ~ J 
CWr ... coor~:< iri hollcaois. q"; tR7 •• t~PW»?iilif' . , . . ·~ . 1~ •• -~ nn1a! · ; 
..-_ 1 ... _ · 1 ... · · · • ·' ··' : ... -:~ 1.-.. ... . . . ,rr[·;aiat _. ti 1w · . ..... u:-gun on .1 .. :-a:-2 s~te&. · '·"· · ... . •.. -· ~ . / 
~-~~"a l!ct.nml 1~ai::t1!"5 CDIJE'g~: ioo earl~ ·to:.Wk.~nvy~ctfdifti;\~j;.ftF~r'hc~~;i~9 arid · · 

. . . . ·.: ,. .... ' .. ,. •-:- .. .,~:.,'.'"' ..... 
fo;;i;;i;te:- A;:ip!1cat1on: •<'!l !stabhst.ed. Stud!llt aarks record systea funchon1nl1 '1n-servae course 
Partic:ii:at1cn for Ccllege le::turers lias .re;d1td 501 • .'d.~~ :!!!tl::)_'t.it.:·i 1~~L1!.lli:l2:il-l..t;5~· ... · . · 
l'lo!'1t1;.sa PoM!clinic: A d1ain. network. of 28~ C'i'JJHIHed Rtl.r~IK>Zl-coa.,Uters; ser\i'd 1l!f'.a'IMJUJs\er-./ :;;:::--. 
ind 1611 b·~~e disk. A=Plr ec!tJca~ional softw~rf 1vailable. · ,, .!·~~~;s .. ,. · :":.,:: .. i•':·! 1&;.: ·~.::··· 
Stratt.i:.o:-e Cclle3e Ouantitative tletlood; l~oartri!Tlt: CD.lrses in COlltPUter ProgTau.ing in .MSIC. tor 
$econdary Sct1ool students ;snd Accountancy 'students •. Hands'..on'' experience' using' SPr!adst.eets and 
dEf>.5£ JI for Accountancy stud!?nts. • · · 
Un1· .. !?rsitu of Nairobi C~~r.ois~ru Deoart11ent: Jntrolllced and institutionalized co11P'Jter aeU19ds rn 
Cl1e1.i:.try. t.'un.erou:. oroje~h ar! nos Carrie~ out in 6 areas. Appainted R!gional OistritwJUon Ci:ntre 
for ProJe:~ S~RAPHIM ::ducatior.al soft.are. Tt1e Co11PUter Laboratory is a nucleu; for co•::>oJl.er 

2..U.1 
··- ·.·. ·.··· 
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ttr11·.-<>rs1t·, o: tf..:11rotn (n;~i~t•t!! t1i (o:r.p-.•tl'r Si:ien·:e:Provision of l~ear l'os~~rac.1aro; 01:>lc;,.;. I" 
.:Ql.:l•Jt~:- Sc1tnce for l()j qraruate;; o·;er pa.;;t ? !fcirS. fro;.·1s1on or '!:er·.i:c;: CCo1.1r!iu. IR lca-::tJ''l'' 
ho1r;,i:.;;ir.~ •.o un~ergral1Jate -:tuc.cnts 111 ln~u.ee~1n";, Science, {C«Ao?rce. friJ,·1:10" .:•I 'J'r·1· . .:r~I''!' 
c011t;.•.'~:<r sen·ice, anC: adiuni;•.rative S!;Sl.e:.: ce·•elo;i.e11t. a'ld support. 

lln1·;ersi~1: t1f Nairoo1 F-t.usic~ 0£.oart•~~: Establist.enl of lrnl: 111it11 l1111·.-ersit1J or tori tllf\1 t.a: 
e,.pa;il'cd a1croccaF\1ter fac1lit!I. Priaaril!I a t.a~Wlre facilHy: students t.a\"e · ~sic,111ed and bu1H 
dat: a::G'Hsition and control S!ISte•s for i v1ile variel!I ot appphcations: ~ sol~r Ptiwr•-. 

!Jni"u~1t11 of f~irt1bi PoPUli!lii:!n ~h1d1es & l!esearcl1 lnshl1.1te: ll;! L'!I CJriduito? st.l'~nts f(ll' 
tc.oPUtation of data on l>elGIJrapl.y.An.al1JS11£ t1f c!No-Jras>t1ic &Sita. 

4 2 . Stat:ed Long Term .Ob.iect:i ves . . . - \ 

If\ [ 1 J eighteen insti tut-ions·cresponded"~ 
. ~. '-"" .... : -·. - .. -- . "; 

'by"~- descr'i bing'-'- t:he · · Jong 

term objectives :;~~.~··c·~--,~~~~;,.. -~~~~~rised· :.· :<-actiiai:~- "e"xtracts > a' 

s·:1st!lls. . . __ :.· 
~!!ICJ~tta Universit11 tlath~atics llP.parlfll!nt: To establ1sll a tlaster's ~ee in Coep~ter Sc1er1ct. 
bbna f'ol11technic: To start a forul cm.puling courst and UP9radir 'it to tt.e shtus ot a ColoPUt 1119 
D!part11ent, unned 11!1 qualified teachinq staff. 1 

Strath~.ore College l)yan~itative ~ttiock [)eoartaent: Establish1ent of a lOloPUter CE-ntre. lra1nin9 .~ 
c~PUters for Accountanc!I !>ludents in coordination with tt.eir CPA and ACCA studirs. 

L 

t. 
f 

~ ., 



4.3 

V.27 

llniver2i~9 of Nairobi Chec.islrif lit>parl~nl: Ac=~isition of a~ le•st 10 coe11Uters: to run full seal~ 

CAL; offer coJrse in Coeiputer Ap;-hcahor.s in Che:l1str:!i sethn~ up ch~1cil 1nforut1u;, p.-o~e;s1n; 
centre; conn~linCJ our cm.;iuters lo lu~er one:;, locally and a!!r~d; ~rain1n9 c•·e•is•.s lil ~r. 

faailiarity ~f CIJaPIJlers. 
ll:iiversity of Nairobi Institute of Coc:.cti~er Scie=ce: Hi~~er ~r!'!S in CDr4'Uler Sc1enceflnfc~~~~icn 
ProcessinCJ. lle\-el(lpe('nt C!l"ienled resear~h. ColaPUterised university i~inislrati\-e S'!!St~;. LI~ .. ,~ 
c011PUteriselion. b'tension lraininCJ in c<aPUter applications i1s1de ud out;:,ule lln1~n1 t:i. l ;.-;-::. 

"i Ui ~-er111oe11t a9encies on lnforwtion lect.nolOCJ'J for De\-elOP1eGt. 
l'niversit" of Niirobi Pl...sics [l!f?irl11ent: To bl•iU oa tbis facilitg to. COllhllU! lo provide'-' a sen.
ice to tt.e deParlM!lll and L•tt.er departaents: pg Deoartaent of CrOP Scieuce. 
University of Nairobi Poeulatioe Sludie: l P.Esearch lastilute: De"lt!loo U•e unit lo sir.-e ii ill 
~nalgsss centre tor socio-dl!llolrai:toic re-..eorchers. ..._ "· .. ·' -

Areas of Application in Education 

As I. Tcol for lEC:Tain:! 
lwore~:s ~cl1~it~:Co;.:;oJt!:" tlu~ 

~?l't:!r> i!S Subje~t r.oot~at for t~t~ litencg 

-~ . ,.... 

.- 15 

17 
Sut.•!!tt ~te:1t for Ctwuter S:;1En:e i~ alt :.UtOl'iOIC!US Su:iJcct 12 

.. ·~; 
·.: 

E.ubj~ct A~sxiat~~ viU1 Ott.er [•is:;;:-lin~s . ii . . . \. ~ . 
~; ~-··· :_.P:'~.:.~~;~-~·,: -'4iJ~i/jJ~·~,7:~·:·~·~:-.. _~ .. :~• ···~'.:~-: 

-:·F!"oni· tt.e above it cc.n be seen tt."at there are '6 · broad." c;Jtegories 

____ .in .111hict1 benefits ~ can accrue from the use·. of comPut~rs in 

.... , .. 

application in 'l:t1e clasrOOlf1 tt.at need to be evaluated \llt11Cl1 aye 

discussed ~ SCOTT CS J. ·These· inclt.1de: 

... 

Word Pro~si119 
Lar,IJU•CJ• Vocabulary SI: 1 l :s 
Arndt .-....s 
Art and Dra111n9 

CAL ir, !".atl~wtit5 
Adl."enturr Game; 
Sch~ls D1~1t.asr Applications 

.... -. -- ._, -----·-
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Once! comp•Jt:'?:"''E' C\rl? ."lr:qu 1 red t:t.~ t:ei\cher~ anti I er 1, ,,-,--~ ;.,.\..! ~01 nq 

t.aving t:tae underst:and1r.g of tt,e P.du.::at:ional 
• • I 
inapl1(ot1ons. 

4. 4 The Future 

lnfornteticm Technology is tirn1l~ established as a core act\vtt\I 

in the educ~tion field. The use of telecommunication~ •••ill platf 

an increasing part in providing bot: ta local area r1et:•1•nrk5 ilnd 

~.~~ 

networks, 
.· . ; '~.-~.: -· - _-_ ~:.t:.:.,• fht '· -~il_, 1):";:~ .:: 

"' quite . apart: troir1 - access . to interna.tii-nai,'!l-J ... ?:'.:. ; 
_ . . . ~ .. c_,.r-< t~.: . ,,~,;}~~~~~-.. : . . _I 

net111ort~s •. Ne~ t~~h!'·i9~;~~;of-~'~;'Fe"i:~~·:"':: 
. . 
. -1fft':ii>as~~· us"i-;,~~-'.'i~t-;;~~~t ·j ona.J 

.. '. - ·:.: . .-...., . 

C?.Ctive video will be used in t:l1e classroom in cor1)unct:ion within 

t:t.e computer ot today. 

I 
l t. is clear from tt•P. 1J•t1c\ t: t1as been des er 1 bed in. tt1i s pari.er-· that'~··~~! 

•• ... ·h·-'·· .; ...... : ·- ,-:..~:r~~-:-7,~: 
9reat deal of indi·J'idL,C?.l ini t:ic;t:ives t1ave been uncter111ay in ·t~ , .· 

µ.ast 10 i:.iears throughout: t:t1e country, 

funded and private fund~d sectors 
. ~ : :. . ~.' ~'~ .= ~ t, . . ~ -

~· .· ·'-'ndertaken.1 is. proper: .. planninq 
'{''r· ;. ,.-, -· '., .. , -.. 11 ... ·•io_;._ ,_ -.~.; --t \• . -' . 

of 

on a 

. co-ordina~i~n. for .the future 10 the 

::sev~ 1 op1Jient, equipll'lent acqu1~ition, equipment: 

saftwarP production, curriculum dP.velopment at all levels, ·.ilCCP.5$ " 

~o resea~ch databases, acces•.; t:o scientific comp11t:1n9 fC'cili':e-s. 

into ai::count: t:t.e e&uomol ies t:t.al; t.avP. b~Pn 

tii9t1li9t1t:ed arising frnm tr.:\l]r1ient€'rl anrJ unco-ordin&1t:ecl aicl fron. 
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5. INFORMATIC TRAINING 

5.1. Kenya Goverment through the Ministry of Industry 

appreciates trainings offered by Unido . 

The of fer is welcome to come and train Ministry 

personal in this computer field to enable the 

personnel in upgrading inorder to mantain the com-
, • ;_. ! . .. ·-

puters. The software training ~s very necessary 

/Appendix 5.I/ 

5.2. Kenya 

Stell 

Research 

5.3. 

They would 

prcvide. 

appreciate any help which Uniqo can 
/Appendix· S~:II]i'_U~·':!!·!? :~:o"'*r.··i '~~,;°.~ r-. ·· 

- :- '. ~::- · ~ .· '-~·~~n ·= ... i;~::1 :-~ :::.• ::!:~;.; .:q{_:f, 



Tdqram: "'l,.01•11,.··. Nauob1 

Tekphonc: N:iirobi '.!4'.!61 

When rc11l7ini: 11k:i"' q<.otc 

Rd. No .... ····'--~~--· 4(2/ 4 
and d:itc 

When tdcpbonia& or aUins 

please ast for ....... 

GNIDO 

Geneva H/O. 

\ 

For:· 

~~ 
AHO/CTB • 

.. 
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MINIS1'R\' OF INl.>USTR\' 

.. 

..-. . ' -
·-~·~·. 

i 
l· 
\ . 
I . ·• 
~- •.U·-· 

· .. ·, ... ··; ....... 
- -~- ... -: 

. -·~ 
SECRETARY~ 

·:( 
i 

.· 

Appendix S.I 

P .C Doll 304 Ul 

NAIROBI 

17th -~.<?V.~~~~-~ .• 19 ~~ 

rridustry 
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UNIOO ONUDI Appendix S. I_I ! . 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

ORGANISATION DES NATIONS UNIES POUR LE DEVELOPPEMENT INDUSTRIEL 

VIENNA INTERNATIONAL CENTRE CENTRE INTERNATIONAL DE VIENNE 
P.O. BOX 300. A-1400 VIENNA. AUSTRIA 8.P. 300. A-1400 VIENNE IAUTRICHEI JC/th 

TELEPHONE: 26310 TELEPHONE: 26310 
TELEGRAP .. IC ADDRESS: UNIDO VIENNA TELEX: 135612 AORESSE TELEGRAPHIOUE: UNIDO VIENflE TELEX: 135612 

. : -~ ':I •. 

-~ -

. W~ .have. uk~~ t~e,yiewpoint, .t~at- UNIOO as!.istance to th~- establislma_'1,~~-~-;;t 

. I -... 

. o!. ~ch a research centre sbquld' b~,w~thin the' fra_mevork of a· broa~~r .. e~esf!mi.!-~ 
. · · - · in~'Js~ry. :~evelopment_ projef~~ :..::·I~ believe that··~ this is also in· line wi~h:)Y~_n;.:-z·.~ 
· .-: views .~s.,C?~~~·tjred~in 1yourilet.t-:r ·of.1· March 1983 .. to Pr~~e~so~. Mi~e Rad~~r.-~-{ :~'-~t 
• •. • ,. • ~ .••. -..;.,.·~a•---t_J -f4 ;.- I •;. ·••,_.~• ~J.l ~ •. • .... ~. •,>• 

6 
• .-. . 

. ·, .. ,, ... ,9·i·· -'l'•-·1,r:: .. -..•·.t .a;.-""'·'5··· _. ~ · · ·· . . .- ..... -a .•. . ·'-f.:ii04 .j 
-:~~.i,~~. . . •·· :-.~v}Di ._this in_~d-~l~:O~vs~e.O.!~~h ~r ~~!l:_egises!_ f rain• ;ile~'t>~ilm1~¥!~~--~~~ 

.. ·· · ~~·-···· . Section"°t:be"!.-poss1bility~o"!\Jtili7elt tbe reports of· Mr·. Subramanian, related to · · · 
the develoJ>lletlt of. a JCenyan Electronics· Industry, prepared in the (.'r-atext of· .. · 
a UNDP financed project, DP/KEN/80/001 - Assistance to the Ministry of Industry, 
as a basis for.a national s~r on this subject. Financial support for such 
a seminar could _be -~~~8'-iailabi~"from the project DP/l<IN/80/001. · . . ·~·- ' . ·· .. > i 

. ~-..... >-···:.:~--·~ : ... ~-_.· ··: -~<·~ . : - f-.. ~ •. •.••. ;.:._:·;·~·· ~: _.-_ l 

. . , .Th~'il!:J.;> · -~~~r:ff~o'·discuss fo .det.;n'~'t!• 'iar~~·~· · 'l~ . 
. -.:.'<~.: pt«?jec;:~, ~~-;·~~rt)and'.to·_prepare ~he!~f:•"f~~~ ·'· 7 .. ~ 

.. = . . . ·var_~~·:#.t:~--- ·~~ ·,~,~i.sta~ce",;pr~jects .:"llit~f.D, suc11~ a ·:cant!"~·-~.':~~~~~.-
. · ve ve~~_.,st1Will1D.J. r· tm~~_l/tf}D:~c~~~--re~ources_ for.:t~ pr~~~~~/:,_; 

. Electronics -~ O"""ent· Centre. . · · · - · · · -z - · _,. . , .,,,, r- r . ; . ... \ :" 

-f.t.. ' I '• .... \ T . . ..... ~ 

Mr. R.C. -Arunga 
Direcror 
Kenya Industrial Re~earch and Development Institute 
P.O. Box 301'50 
Kai robi. Ken~· a 

• •· 
... 

. ! 
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UNITED NATIONS NA'l'IONS UN l ES 

Along these lines \le have r.:qucsted by telex the ll?Wl' off ice in Kenya to 
discuss with the Kenyan Government officials concerned, the feasibility of such 
an appro:ich. A copy of that telex \.'.15 directed lo you hut· in case you did not 
receive it, I have enclosed another copy. We were inform~~d Ly Mr. fa: kc rt, a 
UNIDO staff member cf the Planning Sect ion who visited Kenya in rE:l at ion with 
project DP/KEN/80/001, that no policy decision h_1s been taken with respect to 
the development of an electronics industrY· Ve were also informed that 
Mr. S. Shafgat Ali, a UNIDO team leader c~ntacted various senior government 
officials concerned and was informed that, in due course such a decision 
.ay be~dt;.~1~ It va~. therefore decided that ·_it ~s_premature to organize a;·.· '' 
seainar ·of the nature proposed. ·Furtheraore,: only limited funds are available 
for seainars in project DP/KEN/80/001 and other priority.sectors like agriculture 
produ;ts may be preferred by the government. 

; Since· it_appears th~t an integrated approach~owards the deV'elopiat:.;r~f·~~ · 
. _au el9cu!mic~ 'industry development project is not yet feasable, 1 would like., 
. ;~o :' e '1.'2(.~lf~F~.)'f:~r4!S~t ~ ,ypuJ' ~,t'oposal: :for ·.technical."· assiiitan~\. ~ 

'·~., .... ~· .. ~ 
1 

· :, 11~~·~&;.i:~.P~~su~ic~~ ~~~er)'i:it~spite~-":he absenC:e'- o(•afr~lil~~~ate~ 
approact; a 1D0re thorough foniulated doc\l!!e!lt·· shnuld be prepared;:-! If requested 
ve vill make detailed comments which should assist you in the preparation of 

; 

·. · 1 
..: 

a self sustained project document. In particular we feel that within the 
framew~rk of. the F.lectronics Rese~rch and. Developaent Centre, a software component·~·± 

=>&lio.ild be hicluded as the development of a· aicroelectronfc indust!:Y-should-:go · ·· ' 
parallel ·Jlith. the deyelopaent, of .. a properly chosen software &elf_;rel iance. · ·· t 

·-··-~" . . . . .. 
Needless to·saythat such a document should be prepared in close co-operation . ·\ 

vith t~e..,~~-8!f.!~~:i~,.~~i_!'.o.b_~ ~t;ld .~ur.:SIDF~, Mr·. Bekele.: _ :. ~-·+.:~j 
':.~ ,. --~ - ... ~l';,-.!·~·-'·~·;.. . . :-..~-: ~~:"If.:~· . - -: ~ -

.c 7 ~~1:s.=-3"! • ('.Q.:.:i.:;· •.. ; •• ; . . . 

l>N'\ D 



,· 

V.33 

• vi r.::r;r-._J ( tHI i ::c,) 
- , .. ;~---

.;1 ; ·J} ").:. 

~runga ki~ai fron Lat0rtue ref ken/S0/G01 aaa uniao nas been inf0r~~-

LLy req~asted oy arunga kirdi ·to appraise project proposal for 

_est~~Lisn~ent Ofi electronics research La~ at kirai ~Db project 92S 

includ?il ir. terminal r~porl sutirar:;al'.'ian .C:p/ken/S0/001/1.1..-56/312a 

ccc. uni do car.not appraise project ano ino~nti fy pc;, tent ior1a l 

t ir.ancing sources wi tnout taking account a LL reco~r.aenoaticms· ·,, 
~· 

su~ra::;a:iian related to inte9ra-teo c:·~v~'OJl:ien~.~.e.lebtr~~i~incw~try 
:<er.ya. ti1ere1o~c -p-~op~s1n.·Q'-;· t.~-_:t~·~,.;~!~\i~~ti:~I-~tf'viti~$" . 

,;. , : ,. ~: ... ~ '-.., ... \~C.,- .... .:. ._· - .. 

;)rioc, est;;t•Lisil:!{~n·r-;~.(,T< cl.eaf.ty ~et ina~ : 
. . ... , ~.:.. . ; : :'"'~ .. ~ . ~-.: ·s ~~~-\. : ... ~~..; .- . 

cr!v2Le:;:;;.:a.t ~:::jective:; secu1;!.io··eL;;t1c.ration ·rif oetaiL.ea ;rc.oject · 

·· ·• ?n~t.$2~ t 6r ir.torn>t16nGL :.1 ill<inC:1,~p~~.l>~~~irtll~<irun~, 
::~:.~~ of f•r'Cl~ects quZJrtCJ icenti fication'·.;~·f·.:.·~~~;t~ia{ crina"Tifi~.g' ·. . 

·. : .. 

iri;:,ti tutio;1:; eee unidc- input ::;eminar micro eLectroni•cs spplication 
. . ••... ~ .• h~. . /.~\. -~ 

anJ proauction consul ~~~t~: .. :.c1~,~:>.::;~~11 · . · .~§.t~:.· .. : 
. · .· o.:. N".;~~~ ~~~' 

preparat1c..-1 r,ne ·~ee~ se?~~·-~'\~JHi.3J., _ ,.,/ .. : .. ~;;5.r.is· 
c·f referenc,; couL~ r,e wor~eo c,ut :Later.:;ff~_,roL.~~'~P~1!;t~l1$)entifieo 

. \ .. ·.. ..... . .... ~ri$~~b t;,.,,('-,l'!).;- ·:·:'! 
prioriiy j)rujects joir.t re~pon:;itiility.:kenyan~~o\ternmcr11':, 1uni°tlC1 

'ff;.··.· • t'.:: . \·:.. -~;;r . 

~utsiae c~ntext project ken/BO/QC~ ggg appre~iat~ ~ncluaing se~1nar 
··• f~ ::i"~·:· I 

pr~pos~L acanc2 tripartite ~eetin~. reJ2r~s {buta~v uniao vienn2) 

~vl Clr.C! ~3 H.~Y 5 10 : ~ 
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Dr. G.S. Gouri 
Di.recto?' 
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Di.vision foi-·rnmuitl"iat Studus 
URIDO 
P.O. '/kn 300 I . 

A-1400 VIENNA 
AUSTRIA . . . ; .... \ 

18th Janua.MJ 83 

:1 ;.·- :: . -

I . 

·;·DeaJo-Sir>·-·: .~~.,__'-;:,.:!J tn.z~.:lJ-~v~\tP.JS"'\Q!linJ. c: ...;:·.· · .. -: .ic;: : .. ,-:-
_.. -~.. . ... . ~ . ~ ~. :· ... "'··:.~ : ~·i ~-· . .-·. - • . .. 

~ · ·-, · EIZC'IRORICS.RESEARCB·ARD;IJEVEUllflElfr.·CEln'RE:. -:-ti!-·· .~ · . · . . 

1-1ay· I tab this opportunity to apo1.ogiee for the delay in replying 
to your letuio KP/CS of _J'l'd September •. 1982.- I was tl!t."'!/ from the . 
InstitUte most of the '1.ast quizrtsr of 1982 and our etectronics engineers 
~ere Just beina recl'Uitej and introduced to ths Instit&tts. 

.. - •• '. - -" J -

. _ . . I am happy. to .1'tlP"ri .that .at,.Zi:ult.w.'Jaave &;>hat ;I ccr.:1ider as a · .· 
dra.ft pzt0ject proptiea1.¢fcni'·your~:-~rat,·un.: -;'Pt«zse find iniolneed 
two copies of thll project ...,m.ch shOutd be read in oonjuction rnth other 
reports by UliIDO consultants relating to the c!eu11lopment of ths el.sctronics 
industry in Kenya. 

I look fo'l'IJard to futw.•e frui.tj\tl coopcratiori cm t11is imr>ortmit 
project. 

Encl: 

You.rs sincerely,, 

R. 0. A 1'Wl!1a 
Di.rector 

12..t 
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Th'Sf I1UI'F OF 0.-Y.Rn'ER ~ll'N:l Appendix 5.III 

&:IlNT IFIC <XNTRllUI' IC?JS m NJ\TI01l\L a:F.V f1 flPMl:-"l'-T 

RESFAIO r Pl.lllLlO\TICNS 

l. "Prcperties of constants for a quadrature formula to evaluate 
Pranwich's integr•l". Journal of. the Institute cf ~·atrematics arrl 
its Jl,pplic:etions (1976) 18, 4~56. Ibdrigues A.J. 

2. "An error analysis arrl conve,rge"lC'e of a quadrature formula to invert 
Laplace Transforms". J. Inst. Math • .Appl. (1977), 20, 21-32. 
lb:lrigues A.J. -

3. 

; . :r, 
"Ql the ·Accuracy 'cf -cjuadrature Laplace· Transform inversion am the 
solutim of stat~space equatims". J. Inst. ¥0th. Appl. ( 1978), 
E_, 283-296, lblrigues A.J. 

NATilBAL ~'T ~ PH:llECTS/TIDtilCT\L REPORI'S 

lNFORMl\TICS 

1 .. 

. 2. 

3. 

~ J<a'!YJl.· 198~. ~--ID~ rep:>rt whidl includes s~aff projecrion 
to 'the }-ear{ 199.o· £~~ ~- Keriya ca ta processing iroustry, July 1983. : · · 

'·:·' ~~~·::'!;~;,:!?~~~- ;'-~-~~\'. . 1 - : .; . .. : • . .. : : ~: '· . .: • .: .. ·: . ~ ;;.:'.', .. - ,, 

Dir~ctay·Of'.~te in5tallation in Kerry-a :!.986 - in p::::efc::-adon . 
Scott R.J.P. 

5. "!n~on:iadcs Traini03 and F.duc::adon in Kenya" i986. R:>drigues, .A.J. 
arrl Opiyo, J.C. T.R. No hJF-JCO/l/86 

.. . . )•; ; . , . ' 

.,AGRIOJL'IURF: (in coojurttim wi th):atfooal .A9rlcultural laboratories)· 
. . 

1. "Dynamical models in Plant-Pa~en F.pidenniology". · Rodrigues, A .J. 
Technical Ref()rt No. AJR/2/83. 

2. "Accurate Holistic Dynamical r-bjels in Epidermio.:cgy''. 
R::ldrigues, A .J., Ramos, A. 7echni cal :Rc:x:irt No. !J:R-J;R/:/23. 

3. Implications of Hol~stic Dyr.am:ic.e: fo'o:lels in F.pide.11io~O?Y'' in 
preparation. 

TRN~.:;I'ORJ'.,;: (Kenya-Ra i 1 ways ) 

l. ".Appraisal of the availability of r-t>t:ive power with special 
attention to desian arrl maintcncsnce fd~ors". A..J""P-NJJ/l/P."·. (Thi!: 
wcrk was used to prepare a r(>rxlrt for ~rld Pa:"lY: :ircii:-c:-: l . 
~r.-:, ~qv<;s, Al -U'Y>;rlv. 
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"Ir: test in.:i.l l'~trj :.~ i to!;<·=; · <"o::ctm ::; i t y l!t'· d th n i .: .. 111• ·=; i =·: l ·.:: .e !; t niy 
Awe~o l9~~-I". 'l\:,_hnin:t.i P-q'\.•rt t'o. H-!1~/1/tk. l't·lri._!~h~:; !-..J. 

"Sor.le f,sp::!<..:L!i uf t:c.:-d.t.h <'.1r.· F,:tl..'•l•'mc·nt 111f ... nm.lLi•.•ll ::y:.;t,:i~:!i. Ci1.sc 

Study: Intestinal l'i..iL-a!:;itc)::::;es in <t Lar~1.:: /\~1ricul1 ur,\.i Jhiustry". 
Tedmical Rq:Ort No ~11~/2/!:.G. Po..kigi.1cs, Kzi111unvi, f·lin.:>\·:.:1. 

TEC'HNI C1\L DEVELOPf-'fN'r 

l. Finarx::ial McrlellirXJ for Develc.vmern. - in preparation. Scott. R.J .P. 

2. f.'t:dels for Tedmologicnl develq-.11 .. ·11c:. an.l forecastiljg: 
An insight into the futHit:y of the 'catd1-:-ltp' concept of 
develq:ment:. Caranunic:ation sent r.o .lnterdis::iplinary Ct!nler fol" 
Tedunlogiail:·lmalysis arrl Forerosti•"B. Rcdrigues A.J. 

. - .• - . ·r .• . . 

•l. · :Jik{ ~~~~i~~-~e-1 a~if~~.-t:C»~J}~~~ration of Life Tables • 
. !. • .r\ -~~1t-1on· p;iper- ( 19P5):. ~~ngues Jl_.~. 

.... . .· .• { ,. --~--· •' ·.-:.,.- .. _:_:.~ !-

2. 

-~(t . ....:-:=:::: ~j {"i\~.: .• :-...:-CN-ooiR; ~. 

Health-Care: Kenya Lu03 F\mction Analysis. llniversi i:y of f.luirobi 
in collaboration with Kfl~RI. 

Community Health ~urveillance ani Control: Ir.testinc1l Parad toses 
.(l.Jni\•ersi ty of rairobi in collabornt inn Hi th Vector 

". . ·. Piolc;:gy arx.i ·Control Researd1 Cent.rt- ( •:t:Mlli). 

'· · · ·.:3~~ ;:-;A~~i-ciJ~f~~~ ' '~~~~~rc~~~iral t-trlel for qJtimllltl tea 
in •~cnya with respect to y'ield (in 
Tea Research Fburdac:.ion of Kenya) . 

growing altitu:le 
collal:ora E'ion with 

. :1>2; -·~(~:r:-t-'~·:,'_· -
.·:rIDJC·.~RJ<SHOP Q.1 t-ucP.O.:~lJI'EiS ir-1 PFS~H olriAN:r?ATI~S. 

,..._;,:: . .>.· 1··:·,.[ •• : 'i!i:l7-:-27th t9rdl 1906.· 0 "Result of illis will be a net.work of 
. / : i~., l research organisations in the ·Past, Central arrl Southern 

. '' ~1'1°? 1'f.riean·~:£e9ion-whid1: maf i:e ahle (:(:)' prcrlOce software for 
.iJ.C,\.;.'exchaii:;Je.:. '-20rparticipants from 9 Fa.sl. an::l ·central Afrirnn 

UNF'P 

Countries. 

f:i\'f'/I PFCCESS.ffG SFJ.4JN/\R FOF IA/\N]\Cl·'.RS. June, f.t l']ll Sl l 9r.t.. 
Comprised an 0 rrcdule seminar package tc:geth(~r with 3 !;esslons 
of harils on trainir~ for softw<1re ,.,.,ckages snch <1:> r.otu!l 
1-2-3. r•arrlatory seminar atten 1:tr~ for all l!f\11'1' manwiement 
St<lff (120). 



\I .,~ .. .;,/ 

1. Comp.iter Sc.:ience/infonnation Processi119 for Develq;ment 
K. l\ .P.. S. , :. 97~~ ~·a ircL-i ( ~:::ot t) . 

2. The Prob:ems of a Corr.p.iter Installation in a Developing Country. 
Cairo 1979 (Scott). 

3. Implications of Co::if\)ter Use in African SOcio-Ec:onanic Develq:irnent. 
K.A.A.S., Nairobi 1979 (Scott}. 

4. Frlucational Training in Informatics in Kenya, Dublin 1981. (SCott) 

• 

S. The problems of Establishing arx.1 Funnin:J an Institute Of:..CClnpiter 
Science .in a Develcpi~ Country. Geneva· l~N (Scott)·.:::- le, · 

6. 

7 •. 

l.hiform Derivative converc:ience of diaanal' Pade approxinants to 
exp(Z) on unl::ourrled sets. lst E.~.~- Nairobi, 1981. · Fodrigues, A.J. 

r -. {-: :-. ·.:.:.~ ra .. ; 

On IMJ and Dirac Kernel Jlpproximants, 2nd ~:.!~~tl..~-... - .:. . .. 
M:ldelling; Penin-Ci ty 19eG. lbkigues, 1 A :J~t:;.: -i-.::.:.oi;i;.J.~ ~~1•J_ -~~ .. -:; :· · 

r~~} -~:-frhnli~~r 

~themati~l Reviews l-::ieri can l-'at:.."'"x=.':'lad eel SOciety-

OIGAKI'ZATICNS cx:n:. fLT,JN; 1.c.s. 

Fast 1'frican Insthute of Yanagemem, UNFS20/PCSTA, Kenya Posts;arrl 
Te:eCOi!illunications, ·Parouri Port.land Ce.-nent Canoanv, Fast am«'Sollthern · . · 
African t-1anagement Institute, Kenya Cc::llliTlecial' Pank: L~d; .~'Na'li"~~::.4~.":'.;; ..,.:,;:,~ . 
Cereals & Prcduce Board, r-a-;ic:ial Council for Science ~rx3 TE!e:nnolcigy; ... -'•·:' "" 
J<enya· ~inv~!'S. lJ!\"FP. : ·~# ;·r: i=~ 

Fenya C-overrune:tt Co~p;-te= Centre 
JC.P.T.C'. 
Irrlustrial Deve:..cprr.en·: ?.ank 
Univershy of Nairobi - Institute of Crmp.Jter Science ·· 
Gordon ~lvin and Partners 
cne Private ~-ponsarship 
cne l'niversity of Pairobi sd"olarship 
One r:A.r..D U;:Jarrla scho:arship 

1921/82/83 intake (13) participants frOIJ'I (30) applicants 

Kenya Ga.·e:r"'::ilent Cor.:utcr C'ent:-e 
f~envo Posts & 7elecaronunic-.. 1t.ions Co~!'X)ration 
tmi~e:::-s5 ty of !''a:i!"o~i - In~ti tute of. Corrr::~.aer Sc.ience 
Vn:i vesi ty of !.:a i ro1"_,:i. - Geography Departliient 
t'etecrolo:jy flep:i.:::-tmcnt 
; .;. . F:n;inecri ng C0nsul tants 
CJne Private qx:inso:r snip 
One University o! Nairobi scho~arshiJ' 
Two J..11 Afri r:nn Counc:i l of Olurches ;:,c-_ho::.ar ships 

• # ... I , .... .;. . 
<. 

-·· 
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1983/P4 int.ake (15) ran icip:111ts from (30) i\(lJ""llio.tnt!> 

Kenya Covernn,cnt Comp.1Ler Centre 
university of Nairobi - University J.ihrary 
l<enya Institute of !•l1ministr<ttion - t.:ah.•1,~ 
f<enya Agricultural I?esc<n-ch Insti tule - Muguqa 
"1inistry of \\-ater nevelci.~ent 
One ~U to Cne Privil.te sronsorship from ltgan:la 
Five University of t"ait-obi sclnlarships (.._f whid1 2 were fVV\I)) 

1984/85 intake (13) particirants from (30) applicants 

. '. _ _,, 

~enya C--011ernment COJllp.iter Centre 
Kenyatt~ Uliversity COllege · 
Ministry of Agriculture 

I ' 

Kenya Technical Teachers College 
. - Food SUpply .& t-Dnitorirg llnit, Ministry of Finance-:· ·;-;--i.._:'. ::;.; 

~sa ~lY.technic · . ·- - · , ,. · (:.:. ·· ·..: 
University of Nairobi scholarship . . ' . - . - . . . . 

-IJ\AD.,,sdlolarshi.p .... .-, .. ~ -~-~··-···-..· .-.-·..-;·~ ~·"'"'""'-.Y.·...;·-~ - .. t•#.'' - 1 .•. \.-· .L -... ·.t. •• -··•-\··•-· .... - ,,, .... -~ , ••••• -···· .• •.-·-~-..·· --!.~-.1•"'1_ -'."1~~ u·ip_.,;:•P..:i""~ 
UNFSX> sCholarsh~P. ~rODI Tanzanja .?:-~", ·rtj~·~d'.«flillir· ~~-=t~.i-- - . 

- . . ·. -~;.: :(:=; .• ~ ~::·._· ---~ ;" ~- '.(.;·. ·~: 

1985/86 intake (22) parti~ip:intsrfrom<(70):i~pplimnts- - · ·· 

University of ~airobi 
DIW) 

Malawi C-OVernment . __ . 
Self/university ·-of-1'1ai robi 
.Self . ·:~ ... 

Unesco 
KNJIC 
Self 
Ministry of .Agriculture· 
Ministry of \<~ter Develcpnent 
Kenya Technical Teachers College 
Kenya cargo harrlling 
'*>rld University Service 
University of t-lairobi 
Governme lt Comp.Jter Centre 
Central Bureau of Statistics 
Ministry of Fnergy/crrz 
Ministry of Ccroperative/NOPAP 
Ke~ Polytechn~c 
World Lutheran Federation 

i 
I 
i 
t ·• 

,. , . ... 

,. 
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1~80/P.i. int.ake 

Financi.il t-'<Xlellio:.J in Universi t.y J\dmi nistt-c1 t ion 
Library Aut.cmat.ion 
Comp.it.er Usage Invoice System 
Structured EASIC Preprocessor 
overview of rcr.. 1900 series Virt~: (l>erati1'"'3 System 
Pl.rlgetti03 Systems for a Develcpnent Pank 
Comp.iterised Reference Library for 1'4inistry of Finance 
An J\pplimticn of GLIJ-f syst~ to the Analysis of intra-urban 
ftt>bility in Nairobi . 

. 1981/82/83 intake: , ·'. : 

Contour f"a.ppil'J3 Progra11 
r-ticrocx::mp.iter Payroll System ·' 
Database ManagE!neilt. Routines in COKL •· 

. ·..: 

Finarci.a1 M:idelli03 in the Oil Il'Pustry · ··· ... 
. J'llOCBtim.of Radio ~ie~ in K.:.T.C. 

. • ·-. ·~·...;;.":',Y\ 1 ··~ .~ ''-!St ... · user Guide for PERl'.!Pa~ .~·!.....::.:~-.-t.. . 
., ·r.' :.:Statistiall. Cc11qiffison of MeJncxy Control Alg<:lI'i thns 

·-.· ~. • •: ')·' : ........ •'!"') .- 1-::j·~ ..... -.•~ · Importer1""".l-'V-Lter Rep:rt System ··. •- ~ ·. ~rt_. · ·: ". -,,,·. 

. : .. :· ; . 
·:~J 

O:ltc. Structure precanpiler for FORI'R~ 
Mmagement Information systems used in Kenya 

. . .. 

1983/84 intake·: 

Financial Modellil')3 - ·Exams Council 
Finarx:ial M:delliro - Cereals & Produce Po?-d 

. --·~_:_~MAD Mmin:~Pffj.oe:Micr~ter. systeni . ..,. 
Infonnation Processi!J3 for Researdl 
Comp.Jter s & Unempl.cylnent 

:'f\. :·"" 
··~--:~ 

Conp.iter Fa..'1!ls Processor 
University Systems .Analysis of Library Canp.lL~iza'tior:i ... . J'! .! .::r: . :_ 

- .; 

.... 

Financial.<~ems _for camiercial Ccxnpany ····-· .. ..:..:_· ..-..:_: .. .....,-~ .. 

·;t:··· .. ,.:/.FA:,~~-a<:i V0

.tie,s· ~tJ~~!-~ ::.,.~ ... t:~.f..<>n;.,;.~.,- .... ~<<: · .. ~ . ~I 
·•:'fif.:,~iou. . t1n;(~>Y"~ .... '!"' ."""~"'"-".i.:,•.-~l-"'"' ·-> -0:-.1. -~~_,., ~-~··~ ~;·· ;,., ... •. ·· l 

····-r~~~,~~~.;·;··t.:·~·~·, •\..,"!'\:.~ •. · •;I ,•;~::/ ·· .•· .._: :;• '".·' '';" ," . < ;7 <.~'':?~·~.~ .. J._. ;;,,/! 
1984/es intake: .•. ¥: •. · •·. ·: -;-,;. · · · · ·. · ,1·. . ·· • ... 1 ?'~~·• > i-:') .. ~~;I:(~~·) ··-~-~~ ..... · . I 

. . ,;,;.~~:~~"·~ . .. . . . -:i---.i,'~:~.:;;- -- : ' 
Sales i\nalys1 s of Cciranod1 ties · · · · ' · • ._, · 
JC. t1. c. Payroll System Documentation 
Deve~cpment of Teadlil')3 ..-aterials for PA.SIC 
Canplterisatia'l of ~s for CUstans & Excise Workers (OJFW) 
Coq'.)erative Savil')3S an3 Credit ·Society 
Complterisation of Telephone l"\.mt>er 1'llocation 
Complterisaticn of J<enya Agricultural J:Ocumentatim C"entre 
,.,icroc::Olllplters as Teachil')3 1'ids 
Comp.Jterisatioo of Appropriation Accounts aro other p.iblic account 
documents 
C0xr.p..1terisation of t--aize Yield Forecast Su:-vey 
Directory of Comp.lters in Ke::Y2' 
C0111p..1terisation. of '!Tansport R~card~ at University of Nairobi 
Comp.iter F.duretion in· Schools in Kenya 
CompJterisat.ion of the Votebook of the Minist.ry of Finance arrl 

• Planni ;-,g 



.. ··. :. . 

.. . . -::.-:·: 

1985/86 intake: 

Financial t-b..~t:l - l'.P.l..C. 
Health ~atistics - /\t-'f;>t·'t·· 

V.co 

Univcrsiq• Su)-le11t!> llc:al1lt C'enu·,, ~·y:>t•'••• 

Kenya Cbmercia l l'ank - 1--'i 1 ianci al f-\_.te 1 s 
Spare Parc:.s Tenjer fystestt - ltniversi c:.y of Nairobi 
p.<icnx:anp.iter sy.>tem for the llniversi ty I>ookshcp 
"4icrOCC1nf.Uter Control l nter face .for a Desk Top l''Otat· 
l~e Ca11p.iter '&'tucu ion Pada9c 
Evaluation of alternative Olargin::J J\lgod tluns for the Institute of 
Complter Science 
College Budget & J\co:::>unti0-3 ¥t~ on ~icrocanp.iter 
ll'live! shy Bu:lget System on l"ticrc-:anp.iter . 

_- Errors arrl .. Precision of FloatirY::J Point Representation of Nunt>ers in 
canpiter system. _ -
Infcrmatioo Technology in Kenya - a r.etahase· 
Interfaci~ Microcompiters .. , ·. . . ~· 
Feasibility ~udy of C~terisation of University of Nairobi 
Financia~ system. ~ :-ro·_ .- _, . _ ~·) - ~ . _ 

·1984/es 
1985/86 
1986/87 

(2) 
. (2) 

(1) 

.. 19P0/8l 
., ..... ,1981/82 ···' 

1982/83 
19e6/e7 

. -~--

Fthicpia, Tan%.allia 
Sanalia, Tanzanip 
Zari>ia 

' l l~r:rl!i?.; ..,:~r:· "!: 
2 1.J9aroan . .:. .. 
1 Colombian, l F.thicpian 
1 Poc:swana 

'!o . . . . ,;_ . . ,_: 

·.' ... · • J· - . ::?~.;c .. •,.:.;.. .~r,; · · : ·~ .. ·. :· · .. :: ·. . . . 
The -~ticipl')ts;wer-e drawn from. the .followi~,..oountries: :..;·: .. ~:\,,<:~-:.·: .... ~·:\ ....... ·. · ... : . ...... ~ - ·-·:,,·-·:·.- ... , --...... .. -

.... "; 

~ ·,;~ :-

Countrl'.: · Nuroer 
J?otswana .1 
Ethicpia • 1 . . 
Kenya 6* 
fw1alawi 3 
Swazilaro . 

.&. 

T.;inz.ania 3 
Ugarda l* 
?a ire 

... 
1 

7.amhia 3 
'J'ot:a l 20 

• 

11-r 

~ . 

-~ 
··-· 

~ ~~~-~. 

'i. 
:~ 

l 
! 
I 
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. l 906/e 7 rosJ'GMDU/\TF. DI Pi.cMT\ l\P l'LlCl\NI'S 
I 

:,,! 
~{ YEM 

NN·lf' NATict-1J\LI1'Y ~ISOP OOGRE'F 

\ .. ' 

·~ 

CCM>. FXPFRIEN:E ~FE~n' 
FMPI ..orrn 

' '· 

1. 

'· '• .... . . . 
4 f.\1s0J.:e, Ll,f\', Ugc,n:lan ·I.)\/\[') B.Sc. 2@(u) . 1986 1 

Yes "'""'Cf)Ms Scrv. Corr, ... 

f'ong(~le, F.M. Ugan:lan Non. a.r-c. Pass.;;· .t982 1'"o II 

" 
2. 
3. 
4. 
s. 
f.. 
7. 
e. 
~. 

10. 
11 
12. 
n. 
14. 

. 15. 
16. 
17. 
1£1. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2e. 
29. 
30. 
Jl. 
32. 

II ' II 

Sseg<'wa-J<agqwa, J. Ugarrlan 0\1\.D/UNF'SCO p.~c. 2n:'t(U) 1982 
11 

J<ariuki, F..M. Kenyan ~lf p, &:./r-c.Sc. 1975 Yes J<enya Inst. of Fcuc 
\·~iregi, G.F. Kenyan l&\lD B.~c.(Poor llpp) 1977 J<enya Poly. 
C"\o1iti. c.f\. .l<enynn !<.Poly. P.Sc. 2rd(L) l9eS Yes J<enya ro::.y. 
Kinii, J. 1<. J<enyan J<,Poly r. .Sc. 2nd (U) 1984 Yes J<enya Po:..y 
Kurunju, J.G. Kenyan t-~RAD(to conf.)M.Sc. 1979 r-1n. of Co-r.p. 
InU,uye, J.A. Kenyan M.o .. it. P.Com. Pass·. 19€11 r-cin. of Her.::.rr 
Ngure, D. J<abugi Kenyon G'rl [1.~.·Wet) ~r.:l(L) 1~77 Min. of F'ner9y 
t-1cdna, }(', J{enyan Ud'J· B.&. 2rd(U) l9E'S Yes er<. 
Awa ch, J .o. J<enynn C:cvt. ~.Yd. 2rd(L) .' 19€13 J<zibara~: High ~c--co,;. 
Nju~JUna, J.1'1 • JCenyan Uc:N... n.rc.1. 2rd(L) 1983 
,...iyago, T.o. JCenyan t1c:t1:·· B.S'c. 2nd(L) · l9eS Yes Tea ch er s ~ c-r v . COT' rr • 

CEC 
1<irigwi, J.t-1. J<enyan \.. .... · M.Sc. · 2re(U) 1982 
Koech ., I .1<. J<enyan Govt, J?. Fe. 2rd (L) 1991 
cmurwa, T. t-". Kenyan Govt. /l'fd.1 B.Sc. PASS ' 1983 

Yes Gov~. ColT'f.'. C-:-r.t rP. < 
~i n . c C ~!ea ~ tl ;.. 

Anjili, B.1'. J<enyan•· Ud-"~ J3,f"A, 2~(L) · 1983 
Ngure, K.K. Kenyan ~~ilJ ·• e.,.. 2nd(L) l9e3 
P.ett, 1<./\.JC. JCenyan~ ~~- ··e.·com. 2~{~) · 19e4 
Kiarie, J .1<. Keny=m· KC~ . ·.a./\. 2rl;J~L)' ~97€ 
.J<ariuld, G.M. J<enynn J .. · :~ ·;~i~:Sc. . . I!I~C! . · 19el 
Nj ihi a, P. to'. l<e . ...van· 1 .''·-~ :Gt!w.t.. l; • ~;c"P. Sc. '· ·-. . . 2nd.ii. ) , 1984 "J - '-'• .... •. • ·-1~ ' • r ~ ., 
fv\>Jaura, w. J<enyan': . :; .• ~: .. ~1-· . . · ..... 1..,.sc. · Pea £. · · l9eS 
okello, K. Ker'.1Yafi'.'. · ·;::··.'." ... ";:,\!~.~c •. •,.,. 2n1;1!~r ~ l9Pl 
Azoru-ra, c.A. · ~ndan ·.~.t :r. .,> ·:~n.sc .. : 2~.u.r· l97P .. ·: 
:-t>ergei. J.s. J<erjyan,, ·,_.,~;~ ·. ·~J~p .. com.· ...... ·; 2r,4_lµ).'. :1984 .. ~ 
~agare, J.G. 1<enya~·J :'.-:~~~~~: . ,;~l!Nj:com. . ~·: =~~aultl986 

:~;~rr~: €.~ •. ~~q'l{a" ·l·; -:t;:{~· d.~; · ~rd~l.)m · 
Shalkhnag, A.H...... Kenyan.~ ·., ·. · ~i· , _ .• ~.~--· .••. • 2rd(U) .: l9P3 · 
h:."alla, c:.1'. Kenyan · ~ '·• .. {'t t ". -lfi':). 2fi!'(t).....,..1984 
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l • S UMl."!AR Y 

1.1. INFO~"lATICS TECHNOLOGY AND EDUCATION 

Introduction 

The process of development is defined as the effective integration 

0£ economic and social changes into the sociocultural patterns of 

society. The effectiveness of integration depends on numerous factors 

that have come into focus: 

• Economic growth measured by improvemen.ts in the life of the entire 
population; 

• Scientific advances in research; 

• Techr1ological strength based on·indigenous productivity rather 
than on the continuous importati~n-:of foreign -g~ds and ·processes; 

• Physical, institutional and communication infrastructures based 
on a assessment of national requirements; 

• Policies that anticipate future conditions and need in natural, 
human and physical resources; 

• A view of development as a learning process that allows the 
simultaneous creation of new.kno~le~ge,~ftjs~~ination mechanisms 
and applications; · ... ··' · .-·-

• Strategies designed to build national capacity for international 
cooperation rather than for depending on other countries. 

In each country, the relationship of informatics~technology and 
. . .. . . ~. ~ .· ,::r· .• '.:.. , ;;·· . 

development is defined either.·""by, infotmation:~poli.cies· or» oy the lack 

of them._ The establishment of prOc:iuct;t.ve-;ii~ks·; ~tween informatics 

technology and development plans is based :on.·palitical intellectual 

perc,~ptions. 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 a~d strategies of 

infromation development can be brought together o~ly by ongoing commu

nication between scientists, information practitioners and policy 

makers. 

Inform~tion as commodity 

Information may be perceived in many ways, but currently the two 

main interpretations of its role in economic growth and technoJ.ogy . 
development are information as a commodity and information as a ctil-

turally determined process. 



Policy makers and managers came !:o recognize the content of in-

formation as the "core of technology", whethe!:' the ccncer:"!.eC. con-

tent is scientific, technological, marked related or social intelli

gence. 

The rise and convergence of computation and telecomm~nication in

dustries vastly increa_sed the commercial value of this core. 

The imbalance in technology and knowledge production between the 

developin:g and the industr]..;ilized areas of the world h'<i to an in

tensifying political struggle concerning the flows of electronic 

data and information across national borders as well.as th~ barriers 

erected by protectionist measures. These events signalled to many 

governments ;-in developing countries the need for investment in human 

resources, research 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 ~nformation 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 c~velopment 

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 

heightened tothe nominnnt role of the informinry process. 

We are thus led to the conclusion that investigations of informatics . 
related questions in a developing country should be conducted b~ indi-

genous researchers. National information policies mus~ take this n~

cessi ty into considera t:ion and support resource a lloca tionr; for the 

development of domestic research capability. 



Infor~atics technologies imported from industrial countries 

constitute one cf the most controversial tools of development. 

Problems associated wit~ both the "quick fix" approach which 

overestimates the benefits of technology, and the pracrice of 

"dumping" which pushes near obsolete technology on deve:.oping 

countries, have_been repeat~dly 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 justifi~d without a persuasive 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: 

• Hardware transfer /discs, tapes, microcomputers,·. library 

shelv.:.ng etc. I, 

e Information·transfer /documentation, computer software, 

standards, policy statements, etc. 

• Konwledge transfer /an understanding of the original purpose 

of tte technology, the ability to plan and manage applicat~ons, 

technical skills, training programs; ·demonstrations ··etc·~ I:· · 

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 informatic.s:technology is 
• # : - • •• ' • • i . 

a national resource, and without dealin~ with· .. research-related'~pro-
·. . . 

blems, informatics technology may not become·~~tegrated 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 achiev~ 

that elusive phenomenon calleJ progress. It is equally important 

to remember that creactivity is at ·11ork C"t 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? Prob<1bly the only answer, upon which humani-



stic and tecttnocratic thinkers can agree, is educaticn and training. 

Konwledge may be defined as the fusion of new information, intuition 

and expe~ience in the hu~an 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. 

Activities in this regard include the assessment of manpower require

ments, the design of new programs; the training of information workers 

at different levels through workshops; the formulation of new stan

dards ·for ~alification 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 im~ortance to enable current 

information· personnel to deal competently with increasing managerial 

and technological responsibilities. 



Information oblicies 

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 sug

gestic;1s. 

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; 

-· ·pro¥ide .. ·resources .for .research on information ~_«!lated needs and 
problems and for education and traininq at all levels; 

. :'- ·. -~ . 
develop a framework for the economic yaluation of tnf ormation and 
information work and for the transfer and indiqenous 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 ecccnomic;.cultural ~nd 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 .staqe of computinq 
. • ·, .: I . ·. .., I 

development is in something of a vicious circle so: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 expertise. 

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 e~tablished. 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 upon the need for training their own staff. As the industry 

grows, career prospects for individuals will become more stable and 

users will be able to anticipate more employment loyalty. 



But all this fs going to take too much time. We coulc well antici

pate ten or more years of frustration and delay until an infrastruc

ture could become established. Is there a short cut? How ca~ 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 ac•.ion 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 problem must be tackled across the whole spectrum of education 
and training. It is not enough just to provide high level academic 
education, for example. 

3. The problem must be _ ~~ved by the indigenous population. Outside 
advice and help will ~~doutedly 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 strategy for 

education and training in computing. This strategy should address 

itself to the followin; areas: 

- A level of general education which will fit the popu~ation to 
participate in a system.based culture. Sooner or later, directly 
or indirectly, all citizens will be in contact with the spreading 
impleinentation of computer technology and will be intimately invol-

, ved and affected by its application. 

- A level of higher education which will matur0 the nation's computer 
scientists, computer professionals and teachers, and which will 
provide a level of execellence to which the computer ~rofessionals 
may aspire. 

- A level of management education and training which will create 
business, commercial and governrne,1t environment where computer 
methods can he 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 su9port 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 enhancinq 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. 

l • 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. lt::COMMENDATIONS 

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 jn this 

scope should be the part of development plans of separate countries. 

The basic condition of carrying out these endeavou's should be the 

programme of staff training in the field of microelectronics and 

inforrnatics. 

1.4.1. The separate countiers have submitted the proposals of 

cooperation with UNIDO. 

These informations are included in parts of Report which 

regard to: 

I. Zanzania - page I - 15 

II. Mauritius - paqc II - 9 

/' I·' f! . .._, 



III. Zimbabwe - page III - 42; Appendix 2.III 
- page III - 43; Appendix 2.IV 
- page III - 59; Appendix 2.V 

IV. Zambia - page IV - 9; Appendix 4.II 
- page IV - 11 i Appendix 4.III 
- page IV - 13; Appendix 4.IV 
- page IV - 14; Appendix 4. v 
- page IV - 33; Appeodix 4.XI 

V. Kenya - page v - 30; Appendi.< 5.I 
- page v - 31; Appendix 5.II 
- page v - 32; 
- page v 35; Appendix 5.III up to v - 44; 

1.4.2 The commencing of discussions with institutions interested 

in this cooperation should enable the elaboration ~f a programme, 

concrete and possible to be carried out, of assistance of UNIDO 

to the above mentioned countries. 
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