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SUMMARY 

~b~i i~ ~~~7 UNIDO is proposing the creation of an International 

Centre for Microelectronic Appl1catior.s and Software <MAS> to 

help developing countries strenythen their technc;iogical 

infrastructure and capabilities in the field of microelecironics. 

The aim is establish professional core groups in several 

developing countries focusing on concrete microelectronics 

applications (including product applications) and/or software 

production. 

Industrial enterprises, particularly 

computer and software manufacturers, from developed countries; 

governments and small- to medium-size private companies, 

university and research institutions in developing countries; and 

professional associations and federations of industries 

throughout the world may participate in the activities of the 

centre. 

~n~ ~8§2 As 1s generally known, UNIDO has already taken steps 

toward accelerating the development and growth of 

microelectronics and software industries in developing countries. 

Now~ UNIDO sees the need for an international centre devoted to 

these industries. Such a centre would make developing countries 

more viable in an increasingly compet1t1tve world market. and 

would foster international cooperation for development and 

transfer of technology between developing and developed 



countries. This particular international centre will be one with 

a small permanent group of professionals which will be flexible 

and operate with minimum costs. 

~Q~ ~!!! ~B§ ~Q~~1 The co-operative arrangements between MAS and 

interested countries will be worked out flexibly on a case by 

case basis. Supplies of equipment of local participating 

institutions as well as appropriate assistance from the side of 

MAS will be worked out in detail by co-operating institutions and 

responsible officers of the MAS core group. After provision of 

training and advisory services by MAS <tvpically for periods not 

exceeding six months> and est~blishment of appropriate operating 

structures inside the country, 

redirected to another country, 

support. 

the services of MAS will be 

eycept for possible backup 



1. PURPOSE OF THIS DOCUMENT 

fhe ~.-·::>posed 

~ppl1cat1cns and ~oftware 

strengthen the technolog1cal cc-p.:,t1l:t• c+ . ' ce-.e• op l n-J c.:Lr.-:-.:.:==: 

by putting m1croelec~ronics and software 

in cooperation 

will do this bv pro~1ding developi"g c~untr1es ~ith: 1Itechr1 c.:-.1 

services ~ad~ice on ~arious problems. iormul.:.t1.:m of 

documentation. and anal ·.1ses;; (on 

microprocessor· appl1cal1ons. and sof -;:.,.,are prod;_1ction 

marketing); t~chnoiog.1 <in the form cf s~f~ware or 

applicable solL1tionsJ; and in.,-o-m2t1cn •.on 

microproces-:-or applications and softw~re. 
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t~ct--.no i og, tr3;--,.:;.-er. 

preser:t-:?d 

:nl '."1 t illUffi 

t '?cnro l cai a~'=lstance 

2.ss1gnments~ i.Je 1 1 as the M~S ~pproach to handling reqLtests 

from part1c1pat!ng couGcr1es. In order to under~ake technical 

assistance. is imper2t1·.e that the new centre have access to 

the techrncai intorma~1cn conta:ned in international or of:her 

national repo::1tories. Then~fore. one will f1~d in Section 

analyses ot some of tht information requirements of MAS and how 

MAS might disseminate inf0rma~1~n to cl1ent5 planning tc 

L:.ndertake so-r t ... ;are 

clearinghouse. For- con tr 1 bu': l 01s 

Wl !. l be voluntarv and w1:1 be acc~pt~d from TiaJOr computer and 

so~tware manutacturers. the oart:~1oat1ng ccuntr~es themseiv-:-s. 

ar.d 

2. 

Ut-;I DO. 1-'J l l : 

INTRODUCTION TO SOFrWARE 
APPLICATIONS 

support. of 

Funding is discussed in 

scme companies likel·1 l:o 

DEVELOPMENT AND MICROPROCESSOR 
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distar.t 

nci t 1 :ir. o: 

part 1 c t n ~. t e . 
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Al tr c:• .... :;n 

the i.-mr t.j f.::ir i r;crease t: .1 

annually and could reach 05 5u 01ll1on ~ollars in 198;. 

<a> Software Development 

The ter~ software refers both to the : r. strLc·=t ions u-.at 

direct the operation at computer equipment. and tt-·e inf or-ma·: l on 

content. or rlata, th<?.t computers manipulate. Softwar-e 1 ::. 

calssif1ed as being of two general t1p~5: 

is used tc mAnage tne ccmpon~rt5 of a computer system. such 

c:ompLtter operating : · ,/;:.terns input and 

operation5; 

o:ucn as 

mater1aL-: and ·= l i r· l .: .~ " 

computer-aid~~ design pumr:s. or OL•dget 

payroll 

1 s 

appl1cat1ar~ scf:~are 

s·1stem. 
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aopl 1 c.at::. :::ns :;nd 

tr at '·~·1 

t:oose 

:.ntt. no par~1c~iar interest :n the on l ~·i 

caoab1i~t1es .~rd hpol1~2~1ons scftware ·-.·aries. 

e::ample. from short .=.qr icul tural ::;rogram to track seed 

di st r 1 b •_1 ti on c·n e sma 1.1 ml crocomoute - to .:.n irr1gat1cn net~·Jork 

tor hundre.js ct t hous . .:..nds on a 

ma1ntrame computer. 

Th er~ lS considerable m1ddl~ ground between those two 

applications software extremes. [t is important to be aware of 

the l r· of Such 

~.nowlecge m2kes a +Jrm more compet1t1v~ and ~llows for innovation 

:iased ad·-1.:-.nces in information technol oc .· .:..nd 

:..n 111 nq:-.ess t CJ t_ ,:;. f F. r is~ s. 2 f~rm mav more eas1lv 

::he Lif :: r:•t11pLt ter user·s are gener.:111, tc.1 

part1cui2r ccuntr:. org.:.:11;::. .;<I: 1 or1. f<EC.CILISE t!-1€· 

"'or- i dvn de. the t 'J 

c.-::co•.:.nt .. : ~-q <.~nd 

t~--•t.ur~= 
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designing i~s cw~ account:rg 

t·.=t= oeen :n ..... = .. stern:. 

cust:.cm 

:Tc".i::.ftec 

aoprcpr1atel~--~n a unique conf1gurat1on more ~r les~ t~:lor-made 

to end LISer: requiremerts. These programs ser;e as 

connections between disparate kinds ot often 

systems integrator~ serve vertical market~, u<:ers 

particular industrv who require software un1q~e th=-t 

i :-.c!ustry. 

For ~anv develop1n; countries. the most_ 2n trv 

i r.to the 

Because the =~·:ter.;s :nteg.-ator ;iene-ral Ly :.do:Ji::::. :-. "m"~ --=-r.,j-m::.tch" 

approach to obt21n1ng 

/ar1ous component~ tram d1rierent ~~ncor: and je~e1c~1~~ sc~tware 

that al i ows oart s to commL1r.1 =,:,ti? ~.; • :ec t 1 "~ .... lt 1 s 

pos-s1ble use locsli~ ava1laole ccmponen:: are 
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h,;5 be,;:,n 

=cmpared to increases ~~ 22 perceGt for :nte]r!~ed 

and lo percent ~or cu:tomiz~d In 

i:ad aged software represented ov per cent of t~e worldwide 

revenue: of U.3. suppliers: this 5hare of ::he total industry 

reve~ues is increasing especially for microccmputers. 

Holl'JEver, packaged software de-•el opment is a higt-1-r1:=.k 

It re qui re: substantial finance investments for an 

1_1r·certain return. inc hiding .::ost iv an'.:1 

a::t1-,,,-iti?S. For e:-: ar.:p le. the lar-ge-sc.:.ie 

m.:ir t: et i r>g campaign for LOTUS Do:::··•el c;pment' = 

sof b·Jare 
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L·-· ·• m1:.11 ~n .jol i .;rs. i1ori ··~ 

to 

:-1ave beer. f ·:>r ·= ~ d to sell 

1-:-1.,;.r- •·et 1 r.q r out:e 

t-.:.r:· 

riskv 

ar.;:l 
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t :· r· .: ·- ~ !: ~ .-e 

r -- . : ~: 

Entertng ver~1cal mar~ets will reau:r~. t:ie 

:dent1-ficat1on selectea n1c~es leTt u~~1lled by tr.e i 3.rger 

firms to be tar~eted for sof~ware design. Entering 

soft~;.::;.re leaves more room far mod1fic~t1cn of 

range of softwere products including 

requires careful identification of appl1cat1ons ta ~at:h 

business practices a~d conv~nt1~~s t~ ~= u~~d i r-, 

one or more countr:es. 

is cle3r is that demand fer com~uter 2ppl ::.::~t:.=•·= 

as larg~ d2ta ~rocess1ng 0rgan1:at1cns. 

prograins t: ,;,ei / and i-:; :"'10- tc 

the ~~e~a;e d~t~ proces~lng departmert 1s 

same ti ms·. 

Cd 

:: \) t t '.•j - . ~- ls 
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e::o.:?r ': sottware - "' percer.t 
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+1r.ris i r. ard +or 

ccr:io..- at r cr.s •,je\. E !. op i nq CO'-.lnt:-, 

i1rrr.s. So-tti .. •are larger. 

m•:ir e camp 1 e;·: • 

the:;e pre:s:1.1r 2s f car small t-1rms--

niches too narrow and spec1aliz~o ~o ~ttr~ct ~arce firms. 

Other niche mar~e:s be created developing 

countries due to their lack of spec1f1c ~oftware to meet 1 o..::. l 

con ii ti ems. Developing country de~endence i~ t~e cast o~ fore1cn 
. -

ot- pr-odu:ts, and in many ~as~s the so~tware added 11ttl? utililv 

and 'EO 

pr::oduct1on ot 1 ocai 

can ,, 1 ct-1·=·· m.:-1rlc·t;, 

(b) Microprocessor appl1cat1ons 
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d.:duct1on::;, 

needed. 

Spf-1'~ l ·:ill::: nq 

t C '. t"H;; C: l q 1 t .d 

mr:. t er i al ; 



all the a1g1tal funct1ons ~equ1red to perform s~stem tasks can be 

put int~ SL.ch a smaL' s~ace that thev fit on the ~lP of a finger. 

oi 

l n~eqr :,tee cl rc1_t 1 t = · c~nta1ns t~e d:g:t~. ,:unct l •:Jns 

ado1ng two num~ers. or se~ecting a code ;..it-.en a s"Htc:i 15 

throi.-m · tc be ~ c~ntrai proce~~ing Ll:& l t •:ca: 1 ed a 

., CPU,. 1 • Tr1e microprocessor ''prcces:;es" i nformat1 on. and controls 

and keeps a mi er oco111puter system ~""ork1 ng. 

In many cases digital functions are being carried •:3Ltt by 

digital integrated circuits that are not complete como~ters but 

use many o~ the same circuits found in com~uters. The<:e circuit:; 

mav be customed designed for a particular task or they mdv oe 

comb1nat1ons of stand~rd iunct1ons. Consumer and industrial 

applianc~s and component parts comprise the lio~'s share of these 

automated systems. 

i ~. nc) Guest 1 on that there is '"' ·;e-:-y :-11 gr. degree oi 

l ntF.H'T,at;. onal i zat1 ::in in th2 manuf 3cture of mi ::rc·orocessors ano 

eleo::tran1c: pr-oducts. Ir.d~ed. lns1de almcs: ::cimpL1 ter c:;r 

.::•:insL1mE·r item with mirccelectronic components . that 

these •:c..mponents ha1~ been 1nade ;.n severe1l ~ ac ~-er i e·s in rnc-.n ·1 

countr- Le·::. t.p1c~l e ~m~le is the manufacture cf 

c 1 ,.- c.. •_11 t: ~: • wnich ma~ be t~~r1~at~d in Japan. snipced to Mal~1s1a 

sent to Singa~ore tor te5t1ng. as: :;mo led 1 n Hong 

exported t~ the United States. 01 

1 n::err;.:1 t. L cna.l i ;: at i or, '?if C•r t 

bu l 1 d '-'t:', anc: c:on::.ol1d3.le 
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:-.-::- I._'.•= -- = ~,,.,:..c -. 

l ndus :.,-1 e.:.. ~i=rocomputer: and m:crccrc~esscrs 3re teing used 1n 

automated pr~ce:s~=~ 

pr-ocess c.:::-.troi. clothing proouc~1cn. paper m~nufactur1ng. 

The tailaw1nq table i11ustr2tes ~ne range c~ some present 

and pGte~t:~l future uses oi microprccessors and mi croc ompL1ters 

in d1~terent sectors oi deveioolng countries. Cer~a1nly there 3re 

appl1ca-::1c.-.·.: u-.c-t anrj n::t 

s.ector·:: cap1t.=.i c;.oocs. petr.: l ELtm 

telecommun1~~t1ons. re':•'.:!·, -m.:1de •-;J2r:r1ents • i ea trier. 

. 4 



Agriculture 

Health 

Energy 

Municipal ManagerneGt 

t: l ec tr on l c := 

1 t: ·.J 

• lrr1gati3n control 
• Food starage facilities 

control 
eFood prodL;ction processing 
• Modeling and simulation 
• "On farm" computer 

management systems 

•Facility ~tilization and 
scheduling systems 

•Financial information 
systems 

•Materials management 
•Population analysis 

.:.nd plannlng 
eTreatmeGt processes 

t•::Jr wastei-.ater 

•Thermal eqLipment design 
elndustr1ai 2nergy 

conser·.-at l :::m 
•Process c=n~rol and 

energy maragement 
•E~~rgy rescurce devel­
~pment and planning 

•~ecords ffianagement 
·'.-i.nanc1a: analys!s 
•~eograph!=~l information 
~ystem: 

•St at t tr 2 l r, 1 n g 

eSe~1con0u=tor m~nufacture 

eSemi-custcm components 
•Standard components 
•board 3ssembl1e~ 



,.:..n·...,,. ~e .. ·el ·.::r: i q.; 

SLtppcrt:ng 

.n.l. .=roel ectror.i c app 11 Ci\ t:. .:Jr,:: arci -::he 

necess1 t·:-' o~ su~f1c1ent ~er:onrel capable of des1gn1ng 

and pr-oducts. In most jeveloping countries there is a :.hart.age 

of people qualified to support these tasks. In particular~ 

people s~illed in softwar-e &nd product design and who know how to 

use software to~l5 for ~ar1ous countr~-specific uses ar-e scarce. 

!.sJhat are ~eeded are peopl~ ~ho understand a range cf softw2re 

applications ard svstems integration and ma1~tenance~ and who can 

develop softwa~~ and m1croelectrcnic products at first for 

damesr:ic market. dnd pe~naps later compete i~ spec1~1c E.·:~:.crt 

mar~:et niches. 

Hnot her big problem t-ntr-1 scftware and m1croe\ectrc~1c 

:.r OOL1ct: lS eel l ·-·er·..-. 

~L-cnas~rs ~re most in~~r~sted in the quant:~:acle 

l r: mar -: et s for 

arid c.::on':Ltmer ::·r-:>ducts p~rcepr:1 :.n:;---"''hether or no': '-"El! 

inil~ence tne d~c1sions er prospect11+ ~ustomers. 

tnat w~nt undetect&d in or 1n changing prcgra~s ~s 

CO'? t::;. 

and 



reql..:1 remer1t.5 specifications - r. 

construct1 :m. and inadequate and inc;:;,npiete doc·.1mer:teo ·=,::ice • 

.a\:ai l .ab 12. Lt i: possible to r~duce m~:ntena~ce or~c!emE. 

~nowledgeable aoout CO•TOuter :-.·'S':t:?ir.: ar:d 

to be sol ·.:ed~ 

products. The proposed centre will help crea~e ana or streng=hen 

indigenous core groups of profess1onal5 in de~eloping 

cabable of undertaking software and product maintenance. 

3. PRINCIPAL ADVANT~GES AND SERVICES OF MAS 

UNIDO's primary purpose in creating this cer,tre is tc 

strengthen the technological infrastructure and capabilities tn 

microprocessor 

and regional levels so that participat1~g co~nt-1e5 ca~ ~p~l~ t~e 

tecnnologv for their local needs an~. ;.-;t-,ere poss:ble. for 

e:;port cf proaucts. Because a number of de~elop1rg ~ount~:es ~o 

not he..~ a .::.:we .:]roup or ar. institutional Jr·ou~ 

1n the m1croelectron:c3;software 

:e!ect 

MA: wili ~er~e as a kind of capab1i1t~ t~1ic1ng .e~tJr~ rcr t1~~e 

cour.tr· 1 E:. 

The- c~ntre atfers potential 

c0Lmi:r1e:::. that 

m1 o::::rapr-ocessor ='"'PJ:.• I 1 ::at 1 orrs and 

r.:.ap1t..;;l. 

c!\nd 

of 

l1m1te~ choices in equ~pm~nt. 
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;::>r i ·-.;ate p!'""c.,,.en 

e;: per 1 enc e : n th1 5 technGl ogy w1 l ~ t-: -·.:i :>pp er- tun::. ti ~s. 

iower cost3 ~or software produc'.::.1·:-r·,. 

are: 

• an opportanitv to combine diver::e res~:..1...-.:e:: and e·:pertise 

which would otherwise not be available~ 

• acquisition of expertise in prcd~cticr~ tec:hnol o·~ i c 3.l , 

managerial, and/or marketing know-how; 

• the combination of foreign k:-ro~-1-t-,t::OW W!. th low co;:t, 

skilled, and educated labor, as well as acce::s tc local markets. 

and to knowledge of local business pract:ces; 

•better tra1n1ng for local ~o+tKare sp2c1~l1sts in planning 

c>r.d managing the software developffient i.-w ! t 1 ng a:-rd 

producing documentation, 

assurance techniques~ 

and in softw3rE m&1nte~ance and qualit1 

• improvement of overall eiT1c1e~c. ~~d ~c:e!er~~!OP ~~ ~he 

process of r1ew product and m.arket de·•oE-'. •:oir.ent; 

• expansi~n of ex1st1nq produc~ ltne~ anc ~~ de~e·c~mert of 

new prod•_1cts; 

• acces3 to ov~rseas produ~ts anct m~-1e~~: 

• an opportuntt~ to d~velop pr C•L"•_t•.: t 

microelectronic appl1cat1ons• 

• <•ppropr 1 at.e ma 1 ntent ~rice tor 

• ~.ff 0 1 ui: t 

1 E: 



c?po:1cat1or1s. 

ratner 3rTIQ l t l Qt;::; .:..:!· • .ant ages can t.e 

nelc:- ue.~l·=-01r.c; 

·o"E!l tL•:'"~S 

~ech~ ·-~1 as3:stance in hardware ar.d 

acqu1sit!on'." maintenc.nce • .:.n.j tr.e optimal utili~at10'1 of e::isting 

-.. 
-~· ! eiss1st Jo:.t?iop1nq co•_mtries in r;eqol i at i ng .. he 

acqu1sit1Gn of nardware and so~tware; 

train pecple and de~ei~p a human resource base capable 

of designing software and m1croelectronic applications; 

locate e:perts ,_: dr. upgrace 

micro~r-ocessor- de:s1qners'." and to i\ss1st ir 

01 r- un..: r. • c·r·, an.j 

f1r1n:s 

opp l ~ c .;-. t 1 ·:rn S .:.nd t"1:it COIJ 1-::1 b , 

! ' 

4. MAS ORGANIZATION 
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a l1n~ bet~ee~ the ~evelopers of ffilcro~rocessor appl1cat1ons 2nd 

•ec~nolo~y and these in de~e!op1ng c0Lnt~1es who n1~~t 

the t~•:hnol;:i.g·.t them;:e: .-e =. 
Gener:.'\ i l ou"'.: : t = ~-;er-= .·H t·1 

comouter and so~tware manuf~c~u~ers ov putting 

mult1d1sc1pl1rar1 groups of e~percs the design, te:~!.ng., 

mai nt~n tai r.ar.ce. and marketing of .n1 croprocessor appl i ca ti or::: an:j 

software who will provide technical development and prcblem-· 

solving assistance to developing count~ies. 

A small core operating group will run M~S. This group ~~ill 

c:ons1st o·i- a program leader, four systems analysts--t~o with 

backgrounds in microprocessor applications and 

backgrounds in software produc:tion--and secretarial support. 

<a> Personnel Duties and Responsibilities 

The duties and responsib1lit1es briefly lis~ed below for the 

MAS stafi are des1gned to pro~1de an overview of the work. sc0pE. 

ccmpl-?:,~tv. a:1.j ~:r.owledge requ11-ed to r·_:n the centre. 

person 2~2: 

~e~1~~ all request~ ~ade to MA3 ~or techn1~al 

3nd 1oint-.~~ture activities; 

cc.or·d l nate the techn1cAl ac~1.1l1es o~ the 

monltor-

pr1vdte ~ : l er1 t. 1 f l r. .;.nr.1 

inc :>me 

ur1 1 n?r ·; l t / 



------~·, 

in~titutions. and non-governmental ~rg~ni=ation~; 

prepare and sub1ni t required reports to UNI DO :lr.d 

designated funding sources; 

. '::)) rev1 ei.., ai t serv::. ces of MA5 • ~nd e t~blish e~a!uat13n 

procedure~ for those services. 

Systems ~nalvsts. 

systems anlysts are: 

The pr1nc1pal responsibilities OT ~he 

analyse requests for products. 

assistance 

application 

requirements; 

to determine if 

and/or software 

any 

will 

services, 

~xi sting 

satisfy 

or technical 

microprocessor 

the specific 

2> identify microprocessor and software technology that 

must be acquired and transferred, as well as suppliers; 

3) prepar-e the schedule for the over al 1 prc•ject • including 

points in ti~e when major technical results should appear, 

sir vices should be provided, 

for deli very; 

and when equipment should be re.:.dy 

4> arrange cooperation with other experts. and est1ma~e the 

tasks of each expert and the time required to accomplish these 

tasks; 

5> accompan.,,· e::perts to developing ·=oun":rie~ as m1s:s1on 

1 eaders; 

6) monitor pro1ect implementation; 

7) main i.:.C.1 n cont.act with heads of sof ti.ou1re- deoart:nents in 

part1cpating firms. profes~1onal orgdnizat1ons concerned w1t~1 the 

trdnsfer and use of microprocessor applications and softwar& xn 

developing c~untr1e~. fr~m p~rt1c1pa~:nq 

:1 



1n order to locate technical 

assistants~ upgrade th~ MAS internacional roster of consult~nts, 

and evaluate so~tware o~oducts. 

ihe 5kills and know~eaqe required o4 the ~vstems anal~sts 

incluoe e~tensive experience with microprocessor appl1ca~1ons ~nd 

software oe~elopment in se~eral developing countries. rt also 

requires knowledgP of the latest developmen~s in microprcc~ssor 

applications and software design techniques and procedures; of 

advanced applications systems and sof+--~~re design required to 

advise on the acquisition of software to a worldwide clientele, 

and to encourage e:~change of soft.,1are between countries arid 

regions. 

5. HOW MAS WILL WORK 

Any participating government or institution seeking 

assistance from MAS will submit a written request to the program 

leader, explaining in detail the substance of its request, the 

nature of the problem it is trying to solve, the results it hcpes 

to ::.l-:h1 eve. che kind o~ assistance it thinks i~ required, 

relevant data on the si=e ~f the operation. and anv ~dd1tional 

information that might be helpful. MAS expects that services and 

facilities the requester has will be available to oerfcr~ the 

task/s and th•t all local exp~nd1tures will be covered b~ the 

reques"tC)r. 

The approach used by MAS in undertaking its activ1ties will 

r.:onis1 st ot fr.)l.1r· phases: impl~mentat1on. and 

eva l 1.1at i tln. These four phases bu11d upon each other. 

each ~f these four ph~ses. there will be a step-by-step pr~~ess. 



The following sections give detaiis cf :ht act1v1ties of each 

phase. 

The purpo~e cf the analvs1s pha~~ is ~c determine the scope 

and nature of tecnnical and informattc.n :-?!""vices required to 

satisfy a given request to M-45 by a par ti ,=t oating country and/or 

institution. The basic tasks performed during this phase are: 

define the problem; define the type of service required; survey 

e:dsting sour-ces; plan the development effort. 

Q~f!.n~ ~t!~ R!:.Q~!~m consists of analvzing the request for 

assistance, communicating with the initiating institution if a 

request requires further details and/or clarificatirn1, and 

defining equipment and personnel needs and possible constraints, 

sur.:h as the length of a project or the likeiy una'\lailability of 

foreign experts. 

This will 

vary depending on what is required--ad, ... i:e on a particular 

pr-obl em. cocumenr.ation, training~ 1nfGrma~ion, software~ or a 

combination of these. 

made for so~tware that mav already exist tnat is appli~able to 

the user or that ~ay be ottained and m~dLfied. In addition~ 

foreign experts and consultant~ will be identified from t~~ MAS 

international roster. 

resources. The maJOr tas~s to be 1ncludea :n the proJe~t are 

defined at tn1s time. a schedule ts prepa-~~. ~nd speclfic 



requirements for equipment are identified. 

Et!!!§~ ~;,_ Q~~Hm 

The purpose OT the design phase is to ore?are a detailed 

plan for the project. Information ga~hered in the analysis phase 

forms the basi~ of the design plan,. ~.,hich wi 11 be reviewed and 

approved by the program leader. The basic tasks performed during 

th1 s phase are: arrange for foreign e>:perts and consultants; 

prepare terms of reference; organize project activities; specify 

start dates. 

ac~~ng~ fQC fgcgigu ~~e~Ct§ ~Qg £QU§~l~!!Qt§ and obtain a 

firm commitment from them for the project. Consultants will be 

chosen from the international roster based on their skills~ 

knowledge, and availrbility. 

Ec~e2~~ t~~m~ Qf ~~i~~~U£~ for each consultant identifying 

tasks to be performed and indicating anv special equipment, 

documentation, or other materials that will have to be provided 

by the consultant to carry out the ~ork. 

Q~g~ni~~ e~Qi~£~ 2&ti~iti~a so that the orcer in which 

consultants will visit the countries is cl~ar. This step is 

important because ail consultants may not be in th~ =ountry at 

the same time, and because their length of stay will vary. 

§e~£if~ ~i~~i g~t~~ for the co~mencement o~ all prcject 

~ctivities. 

Eb!!! }~ lmel!mtQt!t!gn 

During the implementation phase. ,;..11 'lPS: i.; i ed services and 

material$ gathered in th~ design pn~se ar~ tr~nsferred lo the 



inst1tut1on ior wh1cn thev wer~ intended. The basic tasks 

peformed during this oha·:;e 3re: oel1ver ser • i '= e 1 ~ : ,noni tor 

per:=onnance: and troL:bleshcot1ng. 

the type ot service spec1ftad in t~e ~nalys1s phase. See Se..:t1cn 

5 ior some hypothetica~ pro1ects. 

NAS staTf will travel to the count-y 

undertaking a project to coordinate activities as well as to 

contribute substantively to the project. They will monitor work 

done by consultants and discuss the efforts and resources 

assigned to the project with members of participating 

institutions. 

Operationai problems often arise in the 

early stages of project implementation. ihese are usually 

te=:hnical rather than managerial in origir: an::I call for quick 

diagnosis and response. MAS stafi will ascertain how to organize 

assista~ce in such cases. Problems found by either MAS 3taff or 

the consul~ants, such as tne ~eed ~or addi~ion~l equipment or 

systems software, mav make it necessar, to go b~ck tc the 

Analysis ph~se to ident1fv :he ~ource of the pro~lem anc take 

correctl~e action. 

The e··· al uat ion in thls ph~se lE intended to determine the 

effectivene~s of the projE·ct in sol ·.1ing ttie problem id~nt1f1ed in 

the Analysia phase. During the e~a1uat1on, which ~111 occur on 

completion of the prc•j<~c:l, the or1g~n.:.l req1.1e--:,tor i.osil1 till out a 

quest 1 onr1.:\ l re with 1nfortrat1on the 



microprocessor appl1·=ation or soft~-1are product.- =ervice .:ind hO\-J ::.t 

is be1n~ u:;ed. The evaluation will heip determine whether the 

transfer- of microor-ocessor and soTt ... ar.? techn=~ogv is proceecing 

succe:sful ; ·•• 

The cL1e:;t1::1nna:"": should 1rc~ede i~-ior-mat1or. or. the .,,ariocs 

uses the end user ~as made of the ~1cr~pr~cess~r. soft.,.Jar e. 

and I or service: benefits the in:titution or fi~m has received 

from the use of the technology, such as i~creased revenue. 

reduced costs, in~reased capability; and, if applicable, reasons 

why the micr·oproc~ssor application or software is not being used. 

It is importa~t to note that in order to respond to a 

diversity of need? and requests the operation of MAS must be 

fle>:ible, prompt, and imaginative. fhi: means that in :;ome 

instances the above steps dnd require~ents may have to be relaxed 

under exceptional conditions if, in the opini~n of MAS staff, the 

client is best served by doing so. Indeed, depanding on the type 

of service to be ~rovided, some of the above steps will be 

skipped o-;er. 

fulf1llmen:: c:r 

Tw~ instances in wh1~h th1~ may occur ara ~he 

a s~mple request tor spec1ricat1ons about a new 

version ot a par~lc~lar software p~ckage, or ~ssistance in the 

sel ec ti or, of soft~are for a specLf1c i ndL1str 1 al sec..tor ':Jy 

provision ot deta1l~d information on the ch~1ces available. 

<a> Some 11 lustrations Of Potential MAS Activities 

are examples o~ service• that MAS will 

r.:.n : from w1~1tter1 tecr.n1ca1l opinions to direi:t 

f1ulci supporl for tha design or ~~~er11L1on oi m1croeleccron1c or 

software c~velopm~~t projects on ~ cros~··sectoral basis. In the 
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case in which the service wculd be use;ul. 

1. Guidelines for quality control techniG~es 1n electronic 

component and t-OL1.tp1n~nt production. 

X is established in electronic equipment e~alu~t:on and central. 

The result will be to set forth the necessary ~rocedures ~er test 

evaluation and standardization that will 

requirements. 

sat;~f; :nternational 

2. Computer hardware/software selection stLdy. 

MAS assists firm Y in establishing evaluatiGn criteri~ and 

in assessing the relative merits of hardware/software pr0posals 

received from vendors. Demonstrations of hardwa~e/software are 

arranged with vendors by MAS. 

3. Software modification effort. 

Firm Z requires a custnm computerized in/entory control 

system because commercially available standard packages do not 

m~et its requireme~ts. MAS arranges with firm C to modify a 

package and to assist firm Z use th~ software, 

software design training program. 

wnich includes a 

4. Evaluation of potanti~l microprocess~r ard s~ft:ware 

improvemen':s. 

Firm X requests MAS to arrange a review c~ i ts e ;: i st i n g 

computer oper~t1ons. and e·:t1 mate the apprc;::.:. mate cost 

suitable project comprising technical ass1stanc?, 

accessories. 

5. H~rdware and 3oftware m~1ntenance. 

eqL1.ipment, and 

Public 1nst1tut1on A r~quests ~s~1stance fr~m ~~Sin ~ett1ng 
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up a req1onal workshop on approaches to maintenance o-t hard~are 

a.r.d =;of tware. MAS hel3s arrange this workshop wit~ ::ne 

assistance of consultants from firms A and B. 

6. S1iicon foundry ieasib1l1ty study. 

Count;-y ·ie seeks a~:.1stanc? from MAS in establ•:•1i;·,q :an 

integrated circuit manufacturing facility. M~S arranges icr a 

feasibility study to determine the type of mult1chip lcustom or 

semi-custom) that will be produced. to assess design and te:.t 

rules for the facility, and to figure costs. 

7. Technical opinion on vendors' proposals. 

Firm X receives a proposal irom a computer vendor on the 

configuration and cost o-f computer equipment. l"iAS is requested 

to provide a techn::.cal opinion on the vendor proposal, and to 

provide firm X with ~xpert advice for negotiating the acqu::.sition 

o~ hardware ~nd software. 

8. Assistance in integrated software appii~ation. 

Firm Y is able to design most of the components a 

software systeffi. bul: lacks the ability to tie all t.ne 

~pplications together in the system. 

and B for so~tw~re assistance and tr~1n.~g in integrated s.~tem 

d~sign. 

9. lechnology monitoring. 

u·,e technol aqy and market trends 1n microelectronics. n·.r.:se 

~ountries alreddy have group~ that attempt ~uch monitoring. ~AS 

arr•nge~ a worksnop of these groups to determine arrangeme,t3 for 

information, w.:.ys to di:;sem1rii1te iriforma-:1on, the 

r..:osts invol·1ed. 

::a 



lA Produc~ markettng dnd d1str1butio~. 

ue~el~oing-country firm ~ has developeo a database program 

to mar . .age all the tr.::!nsaction: t•1at occur in processing loc~l 

the pr~gram also aliows for tailoring ind1~i~~~i 

applicdt:;.on: to different governments. MAS helps f1r;n 7 -
1dentiiy anc arrange a fure1gn distributor for it~ product. 

11. Request for information and training materials. 

Public institution Y requests help from MAS in its 

collection of information and training material for a forthcoming 

workshop to st~engthen negotiating capabilities in the 

acquisition of hardware and software. 

It is important to emphasize that these are or:ly 

illustrative eY.amples of the types of activities MAS may 

undertake. MAS will be committed to identifying concre~:. 

practical~ ar.d workable solutions to meet requests from 

developing country firms. 

b. INFORMATION ACQUISITION AND DISSEMINAT!ON 

MAS must nave access to the technical and bus1ness-rela:ed 

software 1nformat1on contained in international or natic-~l 

respositor1es, and must cover- subscription and user 

Currentl ·1. one can gain easy access to vast amounts of data =~ 

computer using on-line searches o• national and internat1c~al 

data baEes, which contain v!tal 1nformat1on on, .among otl-.er 

things, ~ppllc~tions sof~ware, modeling and simulation prcgr~ffis, 

computer grap~1c systems, and software tool~. ue;elop•n~ 

co1..mt.rii;:.: m,:.·1 t.~ iable to sa·1e •alu.ab1e pl"'ogr1m111ing tur.e Gllid ir •• ::-.=-y 



Wl.th the wide var1et~ of software and data f1ies available 

gratis. or for sale. or lease ~~om some of the n~t:.oral technical 

i~Tcrmat•on ser~ices. Ther~ are several so-t-tc .. ~re ct -ectories .and 

re~erenca se1 v1c:s a·.- a:. l .::.b.l e that 1 i st softwar~ ·_;:t..ial l v accorctino 

to t°le hardware on wh1..:h it may be :-un. information 

ac~L·isit1on and d1ssem1nat1on capatlilitv will o...-c.:.:!e MAS w1th .a 

h11;hl-; cost-effective means •::>-f obtaining inf . .::;.~·!f,a~:.cn on available 

so+tware as well as with names of forei~n f1~ms that might 

part1cipate in the program. 

(a) A Clearinghouse for Soft"are Production and Co-operative 

Opportunities <CLEARSOFT> 

The plethora of e>:isting software technology and 

microprocessor applications created by firms and public agencies 

is another important resource. The centre might have attached ~o 

it a Clearinghouse -tor Softwar-e Production ar.d Co-operative 

Opportunities (CLEAESOFT> that could put this e::i:ti~g technolog~,, 

to use for developing countries. 

CLE~RSOFT's operations are described t.=l=;., :.n terms of si::-: 

ma: or functional areas. These areas are clcs•i~ interrelated. 

s-:aff me1nbers \to be recruited spec1+~~~ll~ for the 

cl~ar1nghouse> would contribute to several ~r•as. T~•e areas are: 

•.:l 1 ent 5ervj ce, D1~serninat1on, 

In~entcr; Control, Mc\rketing, 

Program Chec~oy~ ~nd Evaluati~n, 

and Spec1al :e~elopmental T~sk~. 

Th~ act~~itjes within each of these ~reas arE ~r:efly summariz~d 

\ n th i s sec tl on • 

<1> Client Service 

CLEARSOFT will proo~bl~ rec~ive lar~e numbeti of inquiries 



a~d :oftwar~ potent1a11~ appltcab!e t~ a user·s spec1f1e~ needs. 

Cl1er.~ Service "1ii be raspons1ble ior coaMDun1cation between 

clients and the C.i. ear i .-,qhouse. 

<2> Disse.ination 

f;isseaunation will invol"e order filling for both computer 

software programs and accomp~n;1ng docu•entation, cna1 r. t: a!. r.i ng 

software request records. designing aissemination •ateria~s and 

any other supplemental documentation. 

<3> Program Checkout and Evaluation 

CLEARSOFT will review software for distribution to determine 

the technical accuracy and completeness of products. Tris review 

consists in making sure the program and supporting documentation 

are complete, and that any additional useful information is 

provided the user. Supporting documentation must includ~ a full 

explanation oi the program capabilities <noting any significant 

limitations on the usage of the program>; complete instr~ctions 

necessary ~o run the program; information concerning the machine 

interface in order to use of t~e program; sample input ~::pected 

and type of output generated by the program; and an .r ether 

appropriate informat:ion that will help a user appl·1 the program. 

<4> Inventory Control 

Inventory Control act1~it1~s will involve the maintenance of 

records on all submitted softw~re and dccumentat1on. Th~s i-1::.ll 

require a computer librarv mand~~ment and reporting system, which 

will be used to m~nito~ the statu~ and locat:on of ~uomi~ted 

programs ~nd requests for progr~ms, ~nd to provide the regular 

man.agement re>por-t!- n~cE:~:..:.r1 f•'r the operation of CLE.ARSC•F='T. 



(S>ttarket:ing 

in ·Y-der to be effec.tive CLE4FSOFT will ha·.-e to promote the 

services 1t orov1des. This Nill include a variety of act1viti~s. 

such as attendance at trade st:ows and pru.+ess1onal scciet.,.-

meetings to proaote its services ~nd software; usinq various 

media ~or the general promotion cf CLEARSCFT; preparing and 

disse11unating benefits analyses to highlight CLE~SOF:~s results; 

preparing a printed, annual version cf the CLEt\h"St..."FT catalog;- and 

advertising computer progra•s a·,,ailable fro. CLEAASOFT in 

technical press and trade journals in developing countries. 

(6>Special Developmen~al Tasks 

From time to time CL.EARSOFT will initiate special projects 

to pro.note the use of software in private sector applications. 

These projects •ay include providing suppletnental docu•entation 

and user instructions for particul~r software, linking certain 

software developers with potential users in other countries~ and 

promoting CLEARSOFT~s services. 

A CLEARSOFT Software Catalog should be pr~duced conta~n1ng 

descripcive program abstracts. These p~o9rams shoula be arranged 

in the genera~ subJect categories lis;.~d below. 

Agri=ultural Production 
Banking and Finance 
Biological Sciences 
Building Materials and Cor.struct1on 
Business and Economics 
Car-togr aphy 
Chem1str;, 
Ci~il and Structural Engineering 
Commun1c.:.tions 
Col1'1puter Science 
Ene-rg,, 
Environmental Pollution and Control 
Food F'roc:.essing 
Geossc1enc9s 
Go~ernmental ~dm1nistr~t1on ~nd S~rv1ce~ 

.. ..., -·· 



Health Care 
Huaan Resource Oe·.-elopatent and T:-a1n1nc; 
lndustr1 al and i'1ect.anica! Engineer:.r·g 
Life Sci.ences 
Library and Inior~a~ion Sciences 
Mathe.atic: and Statistics 
Hedical Scialces 
Municipal Informat:on ~v3tems 
Natural Re5our=es ~nd Hydrology 
Physics 
~"Ural De~elopment 
Social Sciences 
Te:!ti les 
Transportation 
Miscellaneous 

7. ~S OF fl.N)ING 

Funds for the centre will be socght from a variety of 

sources including private computer and software 1nam.;facturing 

ca.panies, goverrnnents, and intergo·-.1ernt11ental ar.d nongovernmental 

organizations. 

Computer and software manufacturers par~icipatir.g in the 

progra1n will be required to make a minimum cash contribu~ion of 

us million dollars for the entire ~-year ~eriod. 1hev will 

also be required ~o contribut~ equipmen~ and ~ecnn1cal pers~nnel • 

. Participating developing country governmenta will ~e required to 

make a minimum cash contribution of US 10 thc1..1sand dollars at -:he 

start of the program~ which will cover them ~hrou~n the 5-year-

1 cng project. These 90,ernments and Lnsti:ut~ons will also be 

expected to make all necessary arrangements ~c rece1~e foreign 

exp~~ts and consultants~ and to ma~e fac1l1t1es available and 

cover local expenditures. technlcal 

in'ititutions. or of ess.i on al associations and f~der~t1ons of 

1~du~tri~s from developed countr1efi will not nave to m~~e c~sh 

-~ ...... 



contr1but!.ons. but wi 11 be e~:J:ec<:ed to car.tribute short-term 

techni:::al ass:~tance to ce~elop1~g countries and to cooperate in 

appl ted re~earch and marketinq .ac:.1 •;i ties. 



APPENDIX 1: TENTATIVE LIST OF PARTICPATING FIRMS 

o ~pple Computer. Inc~ 

20525 Mariani Ave. 
Cupertino, CA 95014 

o Burroughs Corporation 
Burroughs Place 
Detroit, MI 48232 

a Control Data Corporation 
8100 34th Ave. South 
Minneapolis, MN 55440 

o Data General Corporation 
4400 Computer Drive 
Westboro, MA 01580 

o Datapoint Corporation 
9725 Datapoint Drive 
San Antonio, TX 78294 

o Dataproducts Corporation 
0200 Canoga Avenue 
Woodland Hills, CA 91365 

o Digital EGuipment Co~poration 
1436 Main Street 
Maynard, MA 01754 

o ~ewlett-Packard Company 
3000 Hanover Street 
Palo Alto, CA 94304 

o Hone· . .1we 11 Inc • 
Hone\'1e 11 P 1 a= a 
Minn&apolis, MN 55408 

o International Business Machines 
Corporation 
Old Orchard Road 
Ar rnon k , N'l 10504 

o NCR Corporation 
1700 South Patterson Boulev~rd 
Dayton. OH 45479 

o Pitney Br.>\'1es 



Walter H. Wheeler. Jr. Dr1ve 
Sta11lford~ CT •)o9::6 

o Prime Computer, Inc. 
Prime Fark 
Nati~k, MA 017b0 

o Sperry Corporation 
1290 Avenue of the Americas 
New iork, NY 10104 

o Tandem Computers Inc. 
19333 Vallco Parkway 
Cupertino, CA 95014 

o Tandon Corporation 
20320 Prairie Street 
C~atsworth, CA 91311 

o Wang Laboratories, Inc. 
One Industrial Avenue 
Lowell, MA 01851 




