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ABSTRACT 

Report on the expert's activities from 13.1.1985 to 

6.2.1985 at the Electronic Industries Research and Development 

Centre (EIRDC), Cairo, Egypt, project DP/mY/78/003. The ma.in 

objectives of the expert's assignment were: 

conception of the Microcomputer Development and 

Training Laboratory; 

conception of work in the existing laboratory and 

direction of its fll.ture development; 

- training of the staff of the la't::oratory in the field 

of industrial application of microcomputers; and 

- discussion and specification of the needs of Egypti.::ui 

industry as co~red with the possibilities of the 

laboratory. 

These objectives were fll.lly met during the e:roert•s mission. 

The main conclusion is tt..at the laboratory exists and is really 

doi~ its work. The ma.in recommendation is that the staff needs 

perma!lent help in building up connections to the world trend in 

micro-computerization industrial i~strumentation and control 

systems. 
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I. I~r:R::>~f.!CTiuM 

Su:i::.::ary of ex;>ert•s activities at :=:IR:::C: 

The expert arrived at Cairo on 12.t.1985 f:-om Vienna. 

Ee started his work in EI~~C on 1].1.1985 accor~i!'lg to the job 

desc::-iption (see An.'1.ex i) and the revised ":Juties" (see Annex 2) 

a~d co:n;>leted his work on 6.1.1985. 

The ~rorking programme was often discussed with the 

Chair:::.an of the EIRDC and :-rational Project Jirector :=:GY/78/0~3, 

:r. ~n0. Roshdy El Hadidy,~c =ind the ~ost o~ti=al way of using 
tte ex?ert•s ti:ne in the Cent.re (see Annex 3). 

Jr.Eng.El Ha~idy ~ras i~~or:ned that according to the 

"~~~in:;tes o:' the =•fceting",sie;:.:e·:: 10.7.1984 !.n Prac;;':le by 

:·!". :.:ig. -=:1 Hadicy ::m·-= Jr. Jar: Krouzak :·:TCTC pre ~c ct di -:-e ctor, it 
~s :.:o~ ;ossible fr~m the Czectoslovak side in the frame o~ the 

tr·.;i:ii.r:g ~!"og:-a~es, etc. 

Seve!"31 lsctu:-e~ ~.ve:-e preset:ted by the ex;:ert to the staff 

cf ~te ::.ic:-oco:nputer laboratory dealir.g ·.•ri th the to;>ics fro?::. 

tte ~ob desc:-i;:>tion (see Annex 4). For each o:f these lectu

'!'es a short syllabus was pre~ared. Re~uirec su~1ey " ~.:ic:-opro

ces~or t:a~ed sy::teI!ls for in=.ust::-ial. instr· .. i:::entation anc ~c?:.trol" 

~~s slso ?repared in full written form. 

A 11 :-.a:-.C.s-0:1 II tr~ining ~rogrsm:ne (see An~ex 3 n Pro~ect 

exa=t'le " ) -::as 9repa:-ed and realized for t~e staff of t!:e 
laboratory consisting of a ?ro~ect to connect t~o diferre~t 

:iic~oco=?•1ters ·.'!i th a co:run!tr.icati.on li.r:e. '!'te ::-ai~in5 ~rogr3cxr.e 

·.•1as ·• .. o:-ked as a real ~ro~ect (tea::is, ~ocll::entation, res~or.si oili ty, 
:':!.~~inc; the 'Jest solution). :he expert was in close contact ·:ri th 
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the staff to discuss the problems and help with their work. 

As a suoplement, the e%!)ert was re~ested to solve a 

number of small techni~ problems (Annex 3), on some of "lhich 

a short reoort was made. 



- 6 -

II. RECOM~lENDATIONS 

~ecou::m.endations in detail are incorporated into the 
Body of report {chapter III.) • A conclusion of these recommen
dations and reasons are provided here. 

Ttere is a need to fulfill some missing parts in the 
laboratory equipment system - both software and hardware - to 
make effective work possible. Some steps had been already made; 
but it seecis that the help of tr.'1JP/illIIOO is inevitable in pur
chasing items listed in detail in chapter III, part B. 

To continue improving /strengthening the basic staff of 
the cicrocomputer laboratory and foll~w-up action of developed 
countries in microcomputer applications, it is recomended to 
kee? close, ?ersonal contact with the progress in this field 
in tee world. To ciake possible fellowshi?s, trainings, attendance 
of se::ii~.ars, co~fere~ces, extibitions consultancy a~d expert 
services, the support from t.,.N~P/TJ:·rI:!:XJ is needed. 

:t is recomme~ded to use the possibility ~f traini~g in 
DrJ?.GA :i.ic:-ocomputer laboratory {see chapter !) under tee t•Nin~ing 
agree::ient to be prepared with the Czectoclovak t;~.:DP/tr.:IJO project 
:P/CZ:::/82/C-06 .. It is recommended for the staff to visit '11orld 
k~o~m ~icroco~puter exhibitions {Munich, Paris, Geneva,London Y 
and make contacts with equipment and software suppliers. It will 
be usaful to arrange visits to such exhibitions together with 
a sr.ort-ter:n ~~r!:::XJ expert. It is ::-ecoc.cen..:ed to join the :JECUS 
cl'..lb (Digital Equipment Corporation - DEC - use:-s club organi
sation) to obtain more i~formation about development software 
{details were given by the expert to the staff of EIRJC). 

It •Rill be very useful and it will accelerete the pro
gress of building ~P the ~icrocomputer development and training 
laboratory (especially practical knowledge of the staff) to prepare 

and run ra.ther s:tall, not too difficult a ~roject with real 
i~dustrial ap~lication. Because the laboratory is in its stage 



- 7 -

of development,it will not be able to implement such a project 
on a commerci~l basis and therefore it is recomended to do so 
with the ~~DP/UNIJO support. 

For these three :nain reasons,recommendation for the 
im?lementation of a UNDP/t'NI:!:XJ project is :nade with aprox. total 
input 200 000 USS (50 000 US! equipment) for the duration 
of 2 - 3 years (starting as soon as possible) to provide the 
continuity of work. The objective can be also reached by more 
than one small-scale project (for example one for training, 
one for completion of the laboratory and one for an industrial 
ap~lication). 

The state in the Microcomputer Development und Training 
Laboratory is vecy near to the stage., when it will be capable 
to give not only training to natior-al specialis~s on the basic 
level but also to solve some main hardware and software p:-oblems 
for the :=:gyptian ir.justry in the microcom?uter application area, 
in particular maintenance, fault-fincing and ~i~or changes i~ 
tte ~icrocomputer systews de!ivere~ to ~gypt as a part of indu
strial technology which is extremely i~portant and cost-saving 
to the country. 

It can be seen that the staff of EIRJC will grow up 
gradually ~~ their own problems to high-level specialists 
in the ind~strial application of microcom;uters. And even if 
they will leave EIRDC for other Egyptian firms,. it will be 
good for the Egy?tian industry as a whole to obtain specialists 
by such a circulation of sta~f in EIR:X: as in a special trai~ing 
centre. There should be ?ermanent support from the Egyptian 
~overrur.ent to achieve the required level in the prevailing 
dif~icult conditions. 

~o accelerate the activity in the microcomputer applica
tion field, the foll.owing ·Nork should be carried out by E!R:;)C:: 

prepare in detail the proposed UXDP/tm:oo ;>ro~ect and 
follow its implemen~ation; 

r 
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fulfill all recommendations, which are detailed in 
chapter III. "Body of report"; and 

- use all other means, personal connactions, twinning 
agreecents, etc.,to give the staff of the microcomputer 
laboratory best possibilities to reach the required 
level of technical know- how. 
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III. BCDY OF THE REPORT 

.\. EB!>C 

The expert was coming for the first time to EIRDC and was 

COl!l!>Clri!lg' his new imnressions and findi~a-s with reports of ~revious 

eroerts. After ong month of observation, it C2.ll be stated that there 

~.as been a really considerable nrogress in all asnects. The thick-· 

film laboratory ~s nlaced. in a ~'clean room" ~ (~de under an Egyotiar. 

nroject by E~tian firms} a.."ld is wor!cir.g (morg than 1000 circuits 

were finished in January 1985). The laboratory has been working 

~erfectly, even during the dust storm in Cairo. 

The microcom'9Uter laboratory is now in its forming ~eriod. 

Tr.e main oa.rts of the equipment are delivered., well installed. and 

workin~. The eq-ii~ment is under good care of the staff. There is 

g?"eat effort to kee~ the laboratory, corridors and other rooms clean 

and not dusty, which is in the condition of Cairo really a difficult 

task to acco~lish. It is not ?QSsible to make the whole buildins a 

"~lean room". There is a good technical library with easy access on 

the same floor, which is well used by the staff. The expert took -part 

in the closi~ ceremony of one of the courses of the EIRDC 's traini~ 

~ro.grarnme for engineers and technicians, and had the possibility to 

talk and discuss it with the students with positive evaluation. 

~ "clean room" is a technical expression for a very special 

laboratory, where production and assembly of special technical 

devices is made under extra dust-free conditions. 
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All the EIR:>C staff, whom the expert 718S in contact with 
in EIR~C during his one ~onth stay, from the driver to the tecr.
nical staff, were doir.g their job well and the overall workir..g 
activity "NSS ,on the average,also good. There is one thing,which 
has to be mentioned with special importance. It is a unique method 
of joining together proffessions cf an engineer repairing electronic 
instruments and othe~ devices in all kinds of Egyptian industry, 
engi~eer developing new electronic devices and a lecturer teacr.i~5 
on ta· training programme of EIRDC. Especially in the developing 
country it gives a really new quality - very close contact with 
the actual needs of the industry and very broad contact·with the 
people working and using electronic equipment in the industry. 
This :nakes a very good base for the development of own devices, 
wl:ich meet the ~eeds of in~ustry anc! aremaintainable in the local 
conditions. The training can be done on the best leve~ because the 

trniner knows very "fell the environment which the students are fro~. 
Repairing and maintenance is in a deveYoping country usually a 
ver-; difficult job and extremely important, too. :·!o documentation, 
no spare parts,. every system is f'rom a di!'.ferent company, diffe
rent co~~ry,. lack of knowledge, no tools, no instruments. And yet 
t~e ?eople in E!RDC are doir.g it. 

The main conclusion is, that E~RDC is capable of achieving 

tte set difficult targets (maybe sometimes with some delays). and 
that it is pushing the level of B?plication of sodern electronics 
in Egyptian incustry remarkably for11Srd. 



- 11 -

8. Microcomputer design and develonment la=o:'atory 

Microcomputer assembly and checkout is as much electro
nic development as software, adequate laboratory equipment is 
as i~~ortant as adequate software - compilers, assemtlers, edi
tors, simulators,etc. 

A ~edium-sized laboratory, as ~I?.DC needs for the purpo
ses o'f' servicing Egyptian industI"J"'B requirements, should contain 
the se i te:n.s:: 

~icrocomputer development system 
Logic analyser 
Oscilloscope 
!:and tools 
Small test instr-:.unents 
Application /target/ microcomputers with I/C ~odules 
Peripr.erals fer ap~licatlon microcomputers 
Com:nodity items 
~anuals, catalogs, datasheets 
',Vorking space 

There is or.e more thing~ which is as important as a 
working, ?roductive microcomputer laboratory. This is a skilled, 
well organised team of ?ersonnel. 

Let us now take the above outlined itaos one by one, 
com?are it with findings in the EIRDC microcomputer laboratory 
and give recoC1.:nendations. 
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1. Microcomcuter development system 

There is available a microco~puter development 
system :.:ICRCPffh'ER I PASCAL - RT, ?roducec by 
Digital Equipment Corporation (DEC}, USA, which was 
delivered to EIRDC in Dececber 1984. There are 
soce minor problems ~ith thedelivered soft"NBre to 
be cleared with the supplier and also the ROM/EPP.QM 
progralilID.er should be completed and working. 

Ttis development system is a very good base to pre
pare a??lication prog?"ams and test them specially 
for the Digital Equipment Corporation (DEC } hardware 
~icrocooputers (LSI - tt/2, LSI - 11/23 and SEC tt/21) 
(see 2!'.r.ex 5). 

~he development system can also ~ork like a s:nall 
" mini " comp~ter ·:Vi.th the P.T -11 o~araticg system 
for other pu??oses in the E~~:c. 

Because the ~r:.:c lab~ratory will ~ot be decicated 
to JEC :nicrocomputers only (to service the :'leeds of 
tee ~gyptian inc~st!'ies ,the laboratory :nust be 
capable of working in general •Nith all ~ain types 
o~ :nicroprocessors and microcomputers), it is !'eco
~ended to expand th~ ?~ssibilities o= the laboratory 
:o work m. th other types of :nicrocor.ipute:-s. :'he most 
si~ple ·NBy how to do it is to ~rovide special cross
software, which will ruh •Jnder the RT t l operating 
syste~ and will be capable o! ;rogramming the E?RO"J.s. 
'l'erms Of reference and sources for S'lCh a software were 

given by the ex?ert to the ~IP:C. (Two Software refe
rral catalog~es and ~~SLA ~LT~S soft·.vare catalogue.) 
It •Nill be useful to make first a ?reselection and 
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then contact possible vendors for more ini'ormation 
ab:~t their software products. In the package must 
be editing facilities, compilars, linker,deb:.igger, 
si~ulator and a way to link to the EPRO~ progrd~.mer. 
There exists also the possibility to contact the 
JEC~S society and obtain t~e above software for 
~emory ~edia and re~roduction ~ost only. 

!t will be very important for the Laboratory to obtain 
in the future (let us say in one or two years) a micro
computer development system, which will service all 
needr ·n a wide variety of 8 bit micro?rocessors and 
~icrocooputers anG also be capa~le of working with 
the 16 bit processors. Such a device ~ust be very 
carefu Uy chosen ( reco~eneation is not to buy a pro
~~ct from a computer fi~, but another from an instru
:i:e~tation f'irtr. - these p~oC.acts are more universal, 

~ • ,., • • • -· T.,...,""C - ) b . t t 3~ ...... uis is wnat =. ... :<.l_, nee~s , ecause ::. ¥ ::us 
~ro~ earliest ty7es 3 bit ~ic~oco:~u~e~s for ~ainte
nance up to most ~ace~ 16 bit ~i~roprocessors. ~ni
versal development system ·.•:i th at:. "i!l circ:.li t e:!.Ulator" 
is absol~1te ly needed :!'or t~e develo?ment of :::!?!::Cs -:>wr.. 

s~;cial ?Urpose ~icrococputers l controllers, ~ersonal 
c~c:mters). 

•! 
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2, Logic analyser, Oscilloscope 

Both instruI!lents are in EIR!)C in a very good quality 

It is necessary to repair in the suppliers factory 
so~e not properly working functions of the oscillo
scope (memory), For the logic analyser it 'Nill be 
useful to purchase special personality probes for 
different types of microprocessor (to work with a 
u.~iversal probe is very ccrn~licated, it needs high 
qualified attendance and very eg sy a damage can occur). 

J. Rand tools 

item 

soldering irons 

wrapping tools 

u:-.~older tools 

screw drivers, 
?liers etc. 

seen in the laboratory 

simple type, net good 
for professional work 

simple type, not good 

for professional work 

si~ple ty~e, good for 
~ield repairs,not good 
for complicated work 

good 

re co!:.:Ile!lda ti on 

with tempergture 
control is needed 
for proper work 
~pecially for re
pairs) 

a set of hand ope
rated with inter
change ble heads 
Vacuur:i unsoldering 
kit is needed for 
repairs 

no action necess~ry 
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4. Small test instruments 

item seen in the laboratory 

bred.boards good 

power supplies good 
logic aids /probes 
clips,pulser, •••• / good 
digital filUlti~eter good 
extender cards none 

5. A~~lication /target/ microcomEute~s 

re commendation 

no action r.ecessary 

d'tto 

dtto 
dtto 

to be purc..ltased; 

neeced for the d~ve
lopment systew and 
fer the target coopu
ters, too. 

riG~ing~: There is nothing like this in the laboratory. T~:ning 
=icrocomputers can not be used for this puI?ose. 

For applicat:ons and for serious work in the laboratory 

it is necessarJ to have a kit, from which an applica
tion :nicrococputer will be assembled. The kit :?ll.lst 
contain housing with power supplies and a set of mo
dules (cards) es processor,RAM meoory, ROM (~P~OM) 
meoory, pe:-i;heral ::io~ules, d:!..gi tal I/0 ~odules ,:-::nalog 
I/0 mocules,etc. There are several types of such module 
systems and they dif~er with ~~e card size. tus structu
re, connectors, micro?~ocasor ~a~ily, and ~thers. To 
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ctoo$e tr.e best for EIRJC is a question of the 
~uture ~o~icy of ~he cer.tre, situation on the 
Egyptian se~ico~ductor market, contacts to per
spective su;pliers, service, etc. Detailed reco
:nmendations in tr.is area should be the sub~ect of 
a detailed study - this being out of range of the 
expert's one month work "Ni th the ~IR:c. 

6. Peripherals for aoolication mic~ocomputers 

Tr.e~e is nothi~g like this in the latoratory. 

~eco:t=:.en,:,atio::s: ---------------
7wo ty~es of ~eripher3~s are needed: fo~ tte la
boratory use and for the industrial a?plications. 
Fo~ ~te lacorato?-y (for the fi~st period) it 

will be enough to have a CRT ter.ninal, cassette 
tape memory drive, simple pri~ter, telety?e. Fo~ 
the industrial installation so~e special =evices 
~ill be required which can be spec:~ied ~hen the 
3pplication will be more known. It will be useful 
for both lacoratory and application, to r.ave some 
si~ple keyboards and single line alphanumeric 
displays. 

7. Coe&:todity items 

:~ the laboratory there should be enough flc>ppy di

skettes, E:PROM chi?s, connectors, flat cables, switches, 

etc. 
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8. Manuals, catalogs, datasheets 

;:i~clo~~: There is a very good library, "•:ith bookz, maga
zines and catalogs, all of these bei"'lg f~equently 
used. The service in the library is very good. 

?.e co!:ll:le nds ti on s :. ---------------
~pdate every year component catalogs and da~a 

sheets from the well-knownsuppliers and keep the 
old ones in the library for future use when repai

ring old devices. 

9. '.'!o!"king s~ace (la;tt-out} 

~i~;i;i~: Th: laboratory is ~laced in g rcoa which is good 
snd s~itable for both the sta~f ar.d tr.e e~ui~oent. 

It ~vill be very useful to install in the lab~ratory 
eartr.ed power supplies (t~ird wi!"e to be earthed). 
It ~ust be cone according to tte Egyptian prevailir.g 
regulations,but co:::non ea~th is recc!!l:r.en~ed for a 
number cf instruments used in tte labc:-atory to pre
vent da~age by electrostatic sh~cks. It is abso:u
tely necessacy •nhen work with KOS circuits 

is carried out. It is recomended not to use electro
nic equipment with moving parts (printers, disk dri
ve~s) during sand stor:ns in Cai~o. They should be 
ke?t ur.cer plastic cover until the rooc is properly 

cleaned. 
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~he staff co~sists of well quali:ied people ~ith 

good know - ~ow. Ttey like their work and are enthu
siastic. However, the staff have no e)Qerience i~ 
t!:e spplication of :iicrocompute!"s and no ex~erie!'!.ce 

in team work on coraputer application pro~ects. 

~acom~e:ida1ia:is: 

One ~"BY how to improve the situation is to give the 
staff ?Ossibility to gain the requi~d ex~erience by 

fellowhips of the individuals o~ tr.e ~IRI:C in labo
ratories working on i~~u~trial applications abroad. 
The other way is to make s ?Ossibility ~or a:: ex~ert 

C3 tio~~ and ·.vi th ex;:e!"ier.ce in team !.eacir.g to ·.·;ork 
i~ .::~R:C •.·.ri th the staff for a lo::ger ti::.e. 

~t is very important, ~O'.'l' anc future, to 

tave pe::::"ilanent and closer ?ersonal contact to the 
·.·rorL! activity in t!:is field. The '.·•orl:l progress 
is very fast and this is the only way how to ~ollow 
i~. This contact can ~e also improved by partici
~ation in inte!"!latior.al seminars, exhibiti~~s,etc. 

Sooe observations to tha ir.ternal organisation of 

the laboratory are in recottmen=ations which are 

attached to this chapter. 
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c. Reconmendations for the fU.ture policy 

of EIRDC in the microcompiter area 

The expert's opinion is that it would be mori useM for the countr;y 

if the microcomputer laborator;y would be oriented in the beginning on 

~pplication software. The sottvare/bardware cost-ratio for industrial 

systems is in the beri case 4 : 1, usually 8 : 1 or more, and the trend 

is more expensive sof'tware and cheaper hardware. From the economical 

viewpoint it is more usetal to save the bigger part of the price of the 

system, and use in the beginning period some proven, reliable factor;y

made hardware. And all the more, for the development of good application 

software you muri know very- well the place of i.ns'tal.lation and the 

conditions under which the syst• will be working. The erperience ·vi tt 

microcompllter industrial systems will constitute a very- good base to 

create an industrial microcomputer hardware specially for Egyptian 

conditions, which can be interesting for other developing countries as 

well. 

To start at once with all problems '9Ut together will be vecy di:f:ficult, 

and is certainly not the quickest way of' reaching the required. level (own 

hard.ware, own system d.esign, own 3:9plication software). As far as training 

mirnoses of the Centre are conce!'?led, the way through the a??lication software 

~-rill be also more useful. 

The mi~rocomnuter hardware, to start with the own microcom!lllter 

developrnent activity, :ofill be - as ~rooosed - a. -:>ersor.al ~rr.nuter ~ather 

than an industrial ~ntroller. 

To rr.ake .:i ~on'1lusion on this toni~, the followin~ ~.,erk ste~s see!!'I 

+.o b~ the best fo~ f~st ~ro'5!'ess: 

1. to build un the laboratory (both oersonnel and equipment); 

2. to imnlement a simple a~lication; 
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}. to develou and "Ore~::-e, for l)roduction, an E~tian 

nersonal or t~inin~ comnute'!"; and 

l. to ievelo'O an i~dustrial ha!'d.ware (controller). 

It is '9(>SSible, of course, to implement some of these 

tasks in oa.rallel and/er overlapoirus as appropriate. 
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J. Reco:noeGdations for t~e internal organization 
of work in the mic~ocom~uter laboratory 

The equip~ent wr.ich is already in the laboratory and the 

other one ~hich is expected to be delivered must b~ studiec 
an= :i!:derstooc; ai~s ~hich a~e to be reached require a 
~u:iber of ?roblems to be solved. Therefore the problems must 
be divided aoong the staff to go through faster, and there ~ust 
be a systec how to achieve continuity of progress for longer a 

ti=e. ~he leakage of best people from the laboratory team to 
the private incustry in Egypt see~s not to be as hig~ as it 
'!!as i!l tr..e past, but it .,,ill be usei'ul to find a u:.et~od, ·:rtich 
·.·!'ill :?ini~ize the loss to the lacorator-J ~vhen ar. i::dividual 
leaves. 

Tte ce::t ''l'a:J ho111 to go th:-ough a ~ig a:?o~nt of ·.·1ork 
is ~- civice it in:o smeller, ~~11 defined, proble= areas.For 
eac~ ?roble:i a~ea :here oust te a res?onsible ~erson, ~ho will 
give ~es~lts of his work to jther members of tee laboratory 
team. Ee Yrill answer their questions and will !:elp :he:n with 
3ll ~uestions cor.ce~ir.g his problem area of work. It '.rill be 

very '.lseful ~o second these responsibilities to junior members 

o~ the staff. In s~ch case, when one senior me~ber o~ the staff 
leaves, it ·Nill be a loss to the laboratory, but it ~vill be not 
a tragedy_and it will be not necessary to start fro~ tl:e begi
,.1.. ""g "'~ere ,...;11 r 0 -ain •l--e s--readed k"OW1 e,.;-e ~..,...,,..,. o•-:.. ......... - ... ·• •• e ... .;, .·1~ - -M.• • Y•• !:" •• • we -·•·W·-~ '-"••.;,;. - .M;;.,..-

ters o'! the staf:', tl:ere 'rlll rei:r.air: tl:e young assistant and 

t!".ere '.rlll remain all written reports ab:-,'.<t the ?articular ~.:-o
~le::i a:-ea • ·::ri t ten re;;orts are also very important to go succe
ssi\•ly th~ough a big piece o'! ·.·1ork, and i!' they are on a. ::;ood 
level, t!".ey l:elp also very ::i.uch in situations whe?:. one leaves 
tl:e tea::l. ::-or g:>ad heal th of tte team it is very good, wt.en 
ev::ry~ocy o:' t'.:':e tee::: receives a ;::.ece of ·!:Ork and a ~iece of 
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res~nsibili ty, everybody feels that he is important to the 

team. The more skilled members must receive higher or more 

difficult res'!)Onsibilities, the beginners adequate responsibilities. 

In terms of the problem area, s-.ich !)8.rts of res~nsibilities 

are to be understood as for example: 

Hardware of the microcomputer development system 

Programming EFROMs 

Operating system RT 11 

PASCAL coaq>iler 

JIACROASSEllBLER compiler 

Cross techniqflee for M 6800 

Cross technique for I 8o85 

and so on 

With such an organization of wo ... k in the laboratory, 

the leader can act more like a manager and he can easily 

let grow his staff members into specialists. 

In such a co~ter laboratory it is also necessary to 

have the following (and 9robably in future other) responsibilities: 

ha!'dware - keeper 

software - keeper 

responsible for hardware of com~ters; 

knows what hardware is in la.boratOI':'/r 

what is outside; knows where a.re cables, 

spare parts, calls for maintenance, etc. 

(It can be more persons for separate 

parts in future .. ) 

responsible for software ~nd media; 

keeps the software (ori.ginal, first 

cooy, users diskettes), oroduces co~ies, 

distributes new ~.agnetic media, etc. 



ma.nua.l - keeper 
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~es"!)Onsible for com"9Uter manuals 

( so~ware and hardware) whir:h can.."lot 

be in the librar-J ~ermanently; lil2..~es 

copies, etc. 

It should be noticed that in a microcom'91lter laboratOr:'/ 

like in EIRDC, these r~s"!)Onsibilities are not a full-time job, 

but onl~ an extension of other normal iuties. 

summa~izing th~ above ~ecommendations, they can be condensed: 

split the wo~k and write do~entation. 
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U~ITED NATIONS 
Annex 1 

UNITED NATIONS INDUSTRIAL DSVSLOPMSNT ORGANIZATION 

t.9NIDO 

Project in the Arab Remblic of F.qpt 

JOB DESCRIPT'ION 

DP/FIJ'!/78/fXJ3/11-05/31.9.c 

~rt in the Industrial A~lication of Ricro~cesaors 

One month 

As soon as possible 

cairo 

flWOOleof P"'i• To assist the Egyptian General Organization for Technical 
~ectrical and Electronic Industries and its electronic 
companies in the development, improvement and expansiO?? 
of the electronics industry. 

Duties The expert will be attached to the Electronic L"ldustriea aesee.rch 
and DeveloJ11:1ent Centre (EIRDC) and will specifically be ~ected to: 

1) Aseist the EIRDC in st~henine the Kicrocompater Development 
and Tre.in~ Laboratory to enable it to provide assia'tance to 
the electronic j.ndus'tl'J" in the use at microcompaters for 
production control a.nd processing 918te1118; 

2) 'l'rain the staff of the Centre in the field of industria.l 
application of microprucessors (process control, real time 
s~l process~, etc.); 

3) Provide technical a.ad general guidance in the :tollow~ areas: 

Introduction o'! the trend at microprocesaors (a) 

(b) CPU, mmnol'1' and J/C inter:taces (sillgle and 11111lti chips), 
inatruction qetem, microprocruime control 

(c) 

(d) 

(el 

Microprocessor progNlllll~ 
Descri])tion on microprocesson Zilog 80 

Hic;rgcompgtcr IJl11!!1 

.--lalionl _. •nmuntcma.r. ,...,.. .... arit .lo9 0--'lftlCNI ....,,.. be""' t0: 

l'rai.c '9nonMt RtcruiaNM s.dcln, lndUdrtll OC*ldoM Olwitlcln 
UNIOO, VllNNA INTIANATIONAL CIN'M'I. 1'.0. lox 300. Vltnn .. Aunrtl 

I 

.... I .• 
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4) Assist the staff" of" the Centre in training national 
specialists from indllstrial enterprises on the subject. 

The e%J)ert will also be expected to prepare a final report, 
settin!' au.t the finclings of the mission and recommendations 
to the Government on further action which might be taken. 

B.Sc., PH.D., or equivalent, vi th ertenaive experience and 
knowledge in microprocessor development and in the field 
~ industrial application o-t microprocessors; 9X!M!rience 
in such areas as process control, real time siemLl 
processing r etc. 

~lish (Arabic an asset) 

Dar~ the last tew years the Centre was en~ to assist 
the different F.gn>tian industries (such as terti!e, electrical, 
metallurgical, min~, ~etrochemical, food and chemical industries) 
in the tields ~ inciustrial electronics, control and 
instrwnentationa. 

Confronting the growing demand ~ the Eltn.>tian industrittt! to use 
in their plants new electronic equipment and systems based on 
ciicro~cessor and microcomp11ter teclmolog, to improve the 
productivity and the quality, ElRDC is establishing and 
accelerating the development a.nd implement~tion in those fields. 
It is also strerurthen~ the engineer~ and technical qualifications 
in the field of microprocessor and microcompater ha.rdw=s-re and 
software development work. 
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Revised "Duties" / Working Programne 

The ex?ert ~ill be attached to t~e ~lectronic r~=u
s-:.:-ies Researc~ a!ld :evel~p=ent Centre (~:me) a!ld -:rill spe

ci~ically be ex;ected to: 

1. Assist the ~IR!)C in stre~.;.gthening the Microco~pute~ 
!::evelo;zent and Training Laboratc!"y to enable it to 
~rovide assistance to tte electronic industry in tr.e 

use o= =icroc~=puters for ?roc~ction control and ~ro-

cessi:ig syst~ss; 

tte Ce~tre i~ the :ield 
... . . 

"'~ ~ """'_, .. _ ....,_ _ ___ ..... 

s:risl 3?Plication of ~icrc~rocessors an~ =icrocc=;u-

(_,.."'CeSS CO""trol reo. 1 •i·-e c:i." ~""a1 ..,..,..oc::is,...; na ~ •.., ... t -~- " ...,. - 0-- - !""- - .::•-•ot 

e~viroo~!'ltal conditior.s, el~c~rical inter~ere~ce, 
~la~t i~terfacin~, ~sn-machi~~ i~ter:3ce, ca=li~g, 

etc.). 

a ::iicroco=?uter lacoratory (operating organisation, 
'!!Or'..d~g ::iethods, testir:.g ;r.ethods, et·~.). 

4. Provi::e ~.echnical and ge!'leral g•1icance ir. the follo-

·:ring a re a s : 

a) !~tro~~ctio~ of tte trend o~ ~icrop~ocesscrs 
and ~:crocom~~ters from tr.e point of view of 
an industrial s~ ste:n desig:-.e!' ; 

:i) sy!~e:r., so~"'::::a~e a?".:! !':.ard·:;e:-e :!oc:.;:::.e::tation. 
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5. Assist the ZIR:C in searchi~g the optimal aim 
and way in future :iicrocomputer applications with 

reference to the needs of the ~gyptian industry 
and possibilies of the ~icroc~~puter Development 
and Training Laboratory. 

6· Assist the staff of the Centre in training natio
nal s~ecialists from industrial enterprises on 

the sub~ect. 

The ex?ert will also be expected to prepare a final 
re?ort, setting out the findings of the ~ission and recoi!lillen
dations to the Government on furt~er action which migtt be 

ta~en. 



Itinerary 

9.1.1985 
1 0.-11.1.85 

12.1 • 

13.1. a. 
b. 

c. 

1 4. 1 • a. 
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Annex 3 

Prague-Vienna by train. 
Brie:'ing at tr.HOO Vien!'la headquarters 

Vienr..a - Cairo by air • 
Brief"ing at illfDP/UNI!X) o:':fice in Cairo. 

Handing the letter from Mr.A.A.Vassiliev, 
Jirector of Division of Incustrial Operations, 

THJO, to Mr. T .Sabry. 
:.:eeting with Dr.~ng.:::l Hadidy, il:.trocuction 
to the staff, discusions abcut EI~:C an~ its 

~lans and needs. 
Familiarization with the equi~ment in the 
microprocessor latoratory • 

b. ~iscusion about contents cf lectures fo~ tte 

~ 5. 1 • 

~ 6. 1 • 

17 .1. 

a. 

b. 

a. 

sta:'f • 
Lecture given "Program=.e development for :iicro-
proce ssors and ~~croccm?uters ". 
:e::ionstrati :m using ti:e P?.!!..IPS P!.! 3540 i 6 
:har.nel logic scope in ~ic~oprocessor fa~lt-

~in.:ing • 
Work - plan for next ::ays ;r~~ared ·1ri th 

Jr =.1 :tadidy. 
b. De~onstration the PM 3540 ·Hitt signal ~enerator. 
c. Preparing the c~mputer - cccputer connection as 

training ?roject exacple. 

a. Start of the "Project example ", expla~antion o~ 
the :ob pre?ared for t·yo tea::is. 



18.1.85 

20.1. 

2 i • 1 • 

,..~ 1 
::. .c. ••• 

2 J. 1. 
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:;. Studying manuals of the ::rcRo POWER PASCAL RT 

~icroco~puter dev~lopment system. 
c. Atte!ldance of'. a =losing ce-:-;mony of a :::I?..JC 

course, cliscussionwith tte st'J.de~ts from 

:::SYptian incustry. 

a. 

b. 

WeekenC. 
Pre~aration of materials for lectures. 
Two tea~s ap?ointed by Jr. El P.adidy for the 
"Project example ". Work in two teams started. 
Fault-finding in the EP 85 personal co~puter. 
A note for file with tr.e conclusions was made. 

c. The SK~iA - G?.AF system was studied from ~an~als 
for fincing the ·aa.y to s~eed up testing of ~ro
~~ced ;:a.asks for ~rinted circuits. 

b. 
Lecture given "Microprocessors, ~icroco~~~ters " 
'.'hrk en :he "Project exa:::;:le " continued. (de::i

~i tion of the cc~=unication, !/O ~orts), first 
~rog:-a:i.=es •nritten• 

c. An i!lS?ection to the SKE:L:\ G~!...E w~s oade. ?i::-st 

a. 

part of the note for file (;,:emoran-::'..llil) ·!raS ·."II'itten. 

A. detailed sum:na~· o:: the !"~quired s·.:.:rvey (~ec:.u!"e) 

" :.:icroprocessor-based syste=s rcr indust!'ial 

ir.strumentation and control " was c;iven to 

~r.El ::a:.idy. 
b. Work on the "P::-oject exarn.~le " continued.Fi.=~t 

version. of the co~unicatio~ ~rotocol ·::es defi~ed, 

c. 
a. 

c. 

fi.rst ?rogrammes were ~estec. 
Lecture given ":f.icrocottputar systems ?!'Ograc=ing ". 
Lect:.&re given "~Ucrococ:puts!"s in i?l.::ustrial con
trol syste::ns n • 

Visit to the £IRDC library. 
'.'lork or: the "Project example "continued. 

Prepargtion for the study "Personal and r~=ustrial 
co!:puters" • 



24.1. 

'; 

25.1. 
25.1. 
2.7.l. 

28.1. 

29. 1. 

a. 
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~iscusion 'Ni.th tr.El Hadicy on personal ~nd 

in=ustrial coraputers in ~IR~ p!ans. 

-docu::ientat:on froc. lectures a.."td. 

-information about fincings on the SKE!.A -::;?_.\F 

were given. 
b. '.Vork on the "Pro~ect example " continueC.. !>iscussion 

c. 

a. 

about searching for the best solution for connection 

was terminated. 

A flowchart of t:Ro "NOrking possibilities ~ras 

explained and discussed in detail, and both 
teams pre;>ared own nowcharts. Both flo1.\'c!:arts 

·Nere tested aimlt.ieoual;r •ri th a "non co:::.puter ... 

si~ulation test. 
Lecture give:-i " ~~an - i:::ac!:.ine COJ!.:m."'lication " • 

·:1eekend • 

?reparation for lectures • 
·::erk on the "Pro~ect exa!:lple " continue:: • 
PrograI:lIIles of both tea~s •.•.rere teste~ an.:: •,•!'orke:. 

se?a!"Stely, ?repared for testing ~ith sig~a! 

si:.iulators. 
b. First half of lecture "Cor..r.ection to the ;lant 

( Incustrial I/0) " was given. 
c. ?irst version of the "Body of t!:.e repcrt " ·:Jas 

•.vritten • 
d. On the faulty ~'P 85 per~onal c~~~uter the possicly 

faulty cirui ts ·!1e!'e lccali~ed. 

a. 

b. 

a. 

Jiscusion ·.vi th Jr.El Hacidy 'to t!':e first version 
of the "Body o:!' the report " and. recommeneations. 
Tte required survey "~.:icroprocessor-based sy~te:x:s 

for industrial instr1.imentation end co!". trol " was 

:!'ini shed • 
A visit to '.':'DP/U:!!Z:O o:'f!ce in Cairo was ;:lace to 
ar~a~ge the tri; to Vie~na. 



;c.1. 

31. t • 

l • 2. 

2.2. 
J.2. 

4.2. 
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b. ~ork on the "Project example " continued. 

a. 

Cabling for micr~co~puter ccr~~ectio~ was ~a~e 
and prepared for testing • 
Second half o-: the lecture "Conr.ection t~ the 
plant (Indus~rial I/O ) " was given. 

b. The faulty module from the DEC printer LA 36 
"l'JaS discussec! • 

c. Lecture given "Working ~~th floppy - disks 
(c!isket tes ) n • 

d. Work on t~e "Project example " continued. The 
cabling revision was mac!e and the cabling was 
tested. The co~-~ection of co~puters was made. 

e. ~ork on Tektronix logic analyser started to 
instale the universal ~o~ule insteac of t~e 

a. 

I 8080 personality module. 

the "P::-oject ex?:::l~le 

tr~ubles. Several versions of ;;rog!"'.;l:::!les •.•:ere 
vrri t ten and tes'ted • 

T.'leakend • 

?"'.'e;:~n·ing a!!C. writing of renort. 

Lec-ture given "Euilii~g up an i!1du::t!'ial =icro
computerised syste::l " 

, 
b. T~e use of !;.EC s ••soft.,.,are re:erral ca t2l~gue " 

was ~escribed to the staff. 
c. ':'he PE l t AY P?.m1-EF::'.O!:t ;J"."":>gratl.~er •:1as ~ °':.'.1C.ied. 

d. ~he :Ee R x 02 floppy =isc drive ·.11,'as studied. for 

compatibility reasons • 
a. '.'!erk on the "Proj.;ct example '' continued.The 

cor.nection was :nade anc •nas successful in one 
direction com~unication • 

b. Jisc~sion ~'lith Dr. ~a~alawy from Cairo University 
abo•.Jt ::iicroco=;mter a?;;!.i ~atio~s i~ ~gypt. 



,... ,.. ,.c::::. 

6.2. 

7.2. 
2.2. 

'?. 2. 
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c. Lect'.lre given "Stru.ctured progra!:m!.i:ig " • 

a. 

'b. 

~ork o~ the "Pro~ect exa~ple " continued. 
~foise problems o~ the ~f. 6800 syste!:i. occurred. 

uiscussion with Dr ~l Hacidy on draft cf some 
parts of the report • 

c. Lecture given "~ocu::oentetion for ineustrial 

systems " • 
a. Fi~..al excu~sicn in the ~IR:X: laborato~ies was 

:lade• 
b. Closing ceremor.y in tt.e ~icroco~puter latJrator-y. 
e. The Tektronix logic analyser ~robe '.Vas c~anged 

fr~~ the I 3080 cc~~iguration to the u~iversal 

mode • 
8airo - Vien~a by air • 
:etriefing at ~;r:o Vienr.a headqua~~:=rs • 

'!ie:1::a 



·, 
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Annex 4 

List of lectures 

t • 

2. 

.J• 

4. 

?· 
r o. 

j • 

':l 
~_,. 

:) ,, . 
10. 

Program:ne developoent for microprocessors a~d 

JlicrocoI!lp'..lters 
:.~icroprocessors, microcom?uters 

~icroco~?uter syste~s progra!:l..':ling 
:.!icroco;:.puters in inC.ustrial cc~trol s~·ste!!ls 

C:l:1necticn to the ?lant { In.C.ustrial !/C ) { t·.vo parts ) 

Yan mac~ine co!:l::'..lnication 

':':o=-~i!"-6 with fl·:>;?Y - disks (diskettes ) 
5uil~ine; U? an industrial =icroco~;'..lt-:~is~d s:;ste!! 
St!'uct'..lrec ;r~gra:i:~i~g {structured solvi~g ~roc~:cs) 
""'oc"-"'"ta+; o"" .Po .... .: ......... ,·c:+ .... ; al s··s•-,...s {oro~ ... -e _.;oc··-- ~.-W.•• _._ ~J. ._ .., ~ ...... _.,..._ ..... ~ .- J "-C..., • 0• -•J.a-- ...-. '-4 

~~n":.stion., s~·stec coc~x::antat.ior:, :isers'doc-:=.er.tatio~, 
~aitenance doc•..i=entati~n) • 

?.e~i.Ai!'ed su~rey: 

::icr~?roce ssor based syster.!s ~or i:'ld~strial ir.stru-

=e~tati:>n and control {14 p ). 
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Annex 5 

~icroco~Futer developmer-t syste~ LITC~PO'NEF./PASCAL - Rr 

?roc!lcer: Jigi tal Equi:;:ment Corpora ~ion (:EC) , U'SA 

This development system is ba~ed on the LSI -11/23 
microcomputer working u.."lder the RT 11, version 5.0 operating 
system and have special soft"."18re for development crl.crocomputer 
syste:n.s t-ased on these three types of micrococ.puters :. 

LS! - lt/2, LSI - 11/23 and SSC 11/21 • The source program 
is written in a version of PASCAL or ~AC?.OASSE!~LER and the 
:o~ular 09erating system for the target in also build up in 

~te host. The conr.ection bet;,een the host and ta~get computer 
is ::ade by a serial link. 

T!:e confi.6-uration in :::I~:c laboratory: 

CPU 
~emery 

Diskette 

Temir.al 
Printer 
Ope:-a~:t.i systeo 
?ROM prog:"SC1I:1er 

LSI 
128 kB 

l 1 /23 

RX 02 (Tm> drives, double or 
single density, si~..gle side) 
VT 100 
LA /20 
ST 11, ver. ;.~ 

PS 11 (!or ~ROMS 2708, 2716, 
2732 and ot=ers ) 

' 

' 
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