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ABSTRACT 

!he project is titled "ADVANCED MANUFACTURING A~D E~GTJEERI~G 
METHODS", DP/BUL/81/009, and it is implemented at the CAD 
Research nnd Development Laboratory in Sofia, Bulgari3. 

The objectives of the project were to improve the 4uality and 
~aise the technical level of design activity in a number of 
a~eas, such as industrial design, building design, urban 
:..i ~ s i g n , e t ,~ . 

The major immediate - or short term - objective of this 
project was aimed at the consolidation and upgrading of the 
Bulgarian Centre for Co-ordination and Development of 
Computer-Aided Design Systems (BCCAD), that was to become a 
focal point 3n<l tr3ining ground for personnel of different 
design organizations in the country. 

The project was associated with the developing and upgra1ling 
of technical skills and researc~ capacity in the field of th~ 
computer-aided design in general, as well. As a result 0f 
this, the Centre is now in position to render a broad spectru~ 
uf infurmation, services and tec~nical assistance both in 
Bulgaria and in the developing countries in different fields 
of application of computer-aided design systems. 

The duration of the project was planned for four years, 
st2rtin~ September 1D82. 

The main cunclusions and recommendations nre ss follows: 

Experts recruitment has been a certain difficulty, especi3!lr 
in the beginnint of project, ~lthou~h the Bulgaria~ 
counterpart has mnde e lot of efforts to find suitable 
candidates through other channels. Howev~r, 3 expert 
missions of 0. 5 m 'm each hava been carded oi..t so far and the 
5th 2 weeks assignment is scheduled for the beginn~ of 1987 il't 
accordance with the expert's availaoility. 

37 specialists have been trained abroad for a tntal of 26.25 m/m and 
the last fellowship (for l m/m) is being procl!ssed at the moment, the 
f'ellov being expected to complete bis training in- acco!."dance with. the 
project termination schedule. 

10 specialists have been sent for stt..iy touts a.broad. 
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T~~ total CXDP input for equip~ent has been fully utili~-d 
and all e·1uipment items used f~r meeting project 1hjectives. 

Th~ ins•~fficient expert as5istance 1-.·as cornpensat·~d [:.~-
·:<~~·i.:!rt ~~ssista.nce of sp·~c·t:tlists recruit~:! L:: thr_: G~J\.t'."•r·r~:n~~=1~ 
iv e : 1 as t Ii e c on c l us i on o f 3 s u b c •Jn t r a c t s f .1 r de'...! i c a t <~ ._: 
~.'.·!uc:i.tiun::il subsyst•_·ms .. \s ::: :··~~~al~, :.'.:1 ,\.urli.•J- 1.·i·~u3l '.:!n•l \'id·") 
Laborato~y and a good library were equipped and bec3me t~ie b~s~s 
for· t!1e productiun ~)f training mater·ial'=>, inc:~·.tiing ,_·id;:·" f'~i.::1:.;, 
te:'\tbooks, e~c .. 

':" h ~~ p r· o j •: c t o u t p u t s a r e a 1 r e 3 d y ::i c h i c: " e d b y t '.1 <': :-i ~ t i u n a l 
pr·r;j,.,ct staff and they represent th.:. basis for th-:- futur'=' 
!·.:.-\·Plopment iu this field, as~~ r:::-t1·t '.' ~:1·~ ::'•Jurth 

Pr·ui;ramming Cycle Proj<?ct called "EST .. :.:LISH'-!E'·~T o: .\ 
TRAI!JIXG .-\.'.'l'D Cu:':SCL T..\:\CY CE'.'iTRE F'O;l .\DVA~CF.D ~1:\~UF:\CTT'P.TXG 
TECHNOLOGIES". 

:'!:·~ r:e!1t!·,: ,_:,st::iblished is r:apable tu car·:·~; •1ut ··:.il1S!.!1t.:r:•.y 
un intr·oductinn of tb~ intf::"g! .. ;::.t::·d m..1n·_1.:c:.::-t~! .. :~;~ 
·.:~·-J~_··ms th:~~t ~1r0 3 princi_p.1., ~:- ::~~~~1o· :.--~~">r·: .. ·),~(_·!:. ~(1 ! t1 !us~:-:-, 

!::~·3:·-! .)n t!:-~ fJ.r:-t that all thus~ conc~rned ~ith 
:n:rnuf<:"l•;tur•:! should ha\·e the possibility to •·:-:ch::ing"~ 
:!.~!!'")~ .. :!::-1ti:1n in order to perforru th1·i.1- d.:.iti~s effici:~~1t::· . 

..,.. ~-. ~_. o.. • J • ·_ • -:~ 5 sf~ 1 i !ll pl t-~ men t a t i. 1) n c1 : t h (• pr· n j :_~ c t , 
;:, l r· ea.] y :·each e d , \d 11 pr<)': id e t !1 e po:.; s i b i L t y 

t !1 ': ' ; b j ' . , . ! ;_ ... ,. ~

t o d ·~,.el'';..• 

a small-scale prnduction enterpriz~ and the results cuuld h~ 
~;n:nr:-di.:.:~tf'_=-:~.· :nultip~lc·d ;_-~;1 1 .l :.:np1rJm~~ntf~d in )th~_t~ ~.i:!l~~:~t~ .. 

ent~r~rtz~s, thus leading to the quick upraisal of th~ 
~- ··.: (: h n l c ~ : l_ ·:! v e l n ~' t on 1 y i :1 th~ .1-~ ~-- ~-i l ;j fJ m ~ -r~ t ~;: · ! ~ =-:. 1_~ 
~ mp l em e n t .:i t i o n u n i t s i n t h e c o u n t r y , b u t i r; ~~ i1 "' i n ·:! :~ '.' ~ : y " -
~h 1~ r'·-'" 11 :)l"":; n~~public of Bulg~ci::. :!S ~..;~"!.l. This ['!"!) 1.-~·~:·s:.; LS 

a~rompanied by training of specialists and work~rs from 
:ndustc::. 
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I 'iTRO!J re TI o~; 

PROJECT BACKGROU~D 

.:. !~ t ·~ 1 l ~ c: t u 3 1 i z. ~ t !. !Jn o f f' r :) du c t : n n n !«: (:' ~~ s s t-~· s · ?-· • • r h P 

effecti'.:e use of computers for indust~:· :iu;:.-,~::it:i in 
require new, aJvanced technolu~i~s, st.!t··-,f·'h1c·:
art urganization and methods of work in the field of 
t he des i g n , t ha t i s a in 3 j o r f 3 c t o l"' i :1 i n du s t I- i ::.:. l 
production. A logical solution to this problems was 
t h e e s t ab l i s h m e n t o f a c ;:• n t r;,1 I i z e d u n i t :' , ' t· ~ '.H· 

d~velopment and implementation of comput~r-~id~~ 
.Jt-si[!"n systems an-:! metl:nds. Thus, ::1 '-'.-,:-._-'.: 1 -~,-:.-. 

the CAD Resear-cli :;d DPvelor,mPr:t I.~:!· :··:t ,:·:· '.·.<:.:> 
~stablish~!d .J.~ _1 str·u::tn1·~.:il :ink uf .. ?r?O·:DESS'' ·"""··::'.!·-~ 

fv1· A(_·(:elP!';:!tr::>d Iinµlt-:-meutatii_.Jll ~;ithin th!"-· r,.:;;;J1:~··--: 

f ·_: r s c it.: n c ~~ ~ ~l :1 T .·_ ·: h n i r~· ::! l r ! .. '.] ~ !~ ... ~ s s 0 f' ~ !1 ·~ I1 .... ·, [' L .:_. ~· 

Republic of Bulgaria. 

The "PROGRESS" Centre for Accelerated Implementa~iun 
is a unique organization with~n the Peopl~'s 
R·'public of Bulg~u-i.:1. Tts major obj•:'::ti.'.•:··:: -~:·,::: 

- Oi~Cia:1:.:t- a:~d guide tl1e compl--:·~~ r-·:-s~:·::i:·c!:, 
~ !-: l r: :"' t i. •) n , i:: ~·~per i !TI e ~l t i !1 g ~ n d ~:.: ~: ·~· :~ 1 ~-· t · 3 ~ ::_~ d 
implement2tiun in pr-oJuction uf nulgar-i2n 
~;1~.rf-:"? t il>ns :..=.nrl :~.::I.> lgn scit=_'n~ i r: ._ -~~:.I 

technical achievements that are ~nt includeJ 
in the branch plans for sci~.:ntif:.,· .::;1,t 
technological progress; 

P•·rf,,:·:n ;t ·lr•t:::ii1·~c! ~':~::hnic:::l ·::;;.: ,.,,Jnom1c·::1 
analysis and evaluate the economic 
:~· '.' n, I i t i. n n s f,) 1· t he purpose of 1; v ·~ r· '.:.,mi :1 ~ 

tempor·::iry disadvantageous results, p~-~';'~::· ~::; 
from cc n no !TI i -~ :~ Ls k J ~:! !-: ~ .. ~-=- :.~ ~ i .1 ~ _ . . . : ~, · ~.·" ~ ,·: LJ ;ri ~ n t 
C ll S t :5 , i :·; C ! 1 

f-! ·3 S i Il ~ h ~ 
- ~ ; ~ :. 1 . ;; .:. : ·: ~ :: •. t l t ~ p 
3[;pl ic:it i,_~!: 
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Establish .i:;d fin;J.nce dynamic team:s ;:i.nd la°!:;r:•rQL•: 
unit~ for acre!~raterl JevelopmAnt, 
experimenting and implementation uf inven~io~s 
:lnd nt·!.;;in:il tf>chnic:Jl -,;ulutivn:.::. Tl:is f,,:·m 
allo·.;s to invol•.'e and - •it~ th<:> eff<:•rts .._,f 
sci~ntists, i:n·~!n 1.<>!'S ;:i:1J •_1"'.1·.·:· ~._., . .,·:•'.t;·_:~~. 

-f" ~ .. , m J -! ff~ !"'~I~ ~ b r 3 :1 c ~1 ·~ s f o r.. a de f i n i ~ ~ p ~ r i · ,~ 
of ~ !. ~r~; 

:::: :; t ~'.\ !J l i sh :.: s s lJ c· i ·~i ~ i ! > n s f o r j ~} i ~1 t :_~ ' .. · t !. l: i t l ~ _, ·-~ -.. : t ' ! : 
o t h e r e c n n ,, m i c o r g a n i :::: 3 t i o !: s h' : ~ h .] · · : ; . t · - • · 
formation of fi:~~~·.! c;=t~>!tal =:.~·:,1 :: in··t·!~·3pnnd!:~~ 

participation in the distribution of th" 
.:ichie\·etl eco!lnmic results; 1· 11n >>icit~~ ··!· 

totally the economic risk in (·as.:- uf f.::'..1t::·: 

- :Jr'ln ~ =~•!~ ;_~rld it: d!1:-t ! '.";:=t 1-~!--~.· i."" • 11 t !) ~hr: .. 
o :· g an i z ;:it i n :is i' i ~ h i,· !-: i i. h j o i ri ~ : y performs 
c l°' n t r a•:- t j ·.• b s ; 

.~-- .'": ~ i s t ~ ~~ t L f:~ ~: ~-~ ~1 1 _t .?: :-, t i n n o f ~ · ,_, -.. ~ u 1 •_ ~ f :·; ·; :r ~ : 1 (~ 

impl~ment2~ i,::1 c: scit::ritifi.:~ and teichnol·•:;i ~ 1 

J.Chiev<::m-:-nts UB ~lF• dnmestir·: .!'.!'.! r.1 :·•:•i:\u 
marJ,et s. 

-:'': 1.15, th'::' 3i:-t1'.:i.ti~s 1)f the "rnoc:nr:::~" .~,<~~r•: r.,.. 
'._,.,·"'l "r:it•?d Implementatti:n c.1._., ... , ar~:'.!S s'.li·h J.~.: 

.-\ 1.1 t om at ion 1 n d El ~ i: '- :· (: :-i i. :7. :.1 t i ; n '' f 
Industri31 Branch~s; 

- NrJn-Gonvent ion al Const ruc·t i n~1 \'.r'·tLn,'·:.;; 

- Sn\' i t· on mi:.· u t 
Envirnr.me::·~ · 
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Sa, in order to meet hath Project activities and 
th~ objectives 11f the "PROGRESS~ Centre of AcceleraleJ 
Impl~menta~i0n, C~D Research and Development 
~abor~~ory is invnl~~J in: 

- Development of CAD Systto>m \hdu.l,_·s: 

ImplPmt:>ntati,in t1f -rh•:se '·fot.lul!7s in 
Diff~rent Snterprizes in t~e Country: 

Computer-AiJ~d Design. 
- . ' 1 ' . 

The f o 11 ow in li l"' n •· f ! t -s ha\' 1::· r <:• <:;i_tl t ""d , ~ n '-' n ,:! n r· 

another extent, frurn the Laboraturr's 3ctivities: 

~ ::: ri !" ;: •: !:' d Q u ~ 1 i.t y ~rn d E ff i c i · · ::
D es i g n Lab c u !. ; 

. '" ' ' ~ 

:tr~ Ju c ,~ d !.. f~ ad T i m (~ ft· nm P ~· r-· - !'"' ,... . .; · · · r S ~ :.: d y t o 
D ~ s i g :1 t <) ! mp l '=-' rn r-:- n t a ._ i '' n : 

- \j r, 1· ,,. ::: " '"-~ -~ t i '; ':.' 0 p t i m i : at i on ,_, f Des i g:; ·:: 
:h::i.l Res:.i1 t in '-Tore T:('onumic r·,"_ ,,f 
~·~ '.1 t ~ !"" :. :J. : ., :1 : .. d Lab 0 :... r 

.. -...... '' .... 
• ':.. J.. 

.,.,. ·:'." 
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PROJECT OBJECTIVES 

The objectives of the rr0Ject ~~re as follo~s: 

a; Development ObjPct~\~ 

The development objectiv~ of this projec~ 
is to improve th".' ·.i.uetl.i.ty and:--:'·>· ' 1:·· 
technical level of desi~n acti~ity in 3 

number of a~e~s, such as industri~l Jesi~n, 
building Jesign, •.idian design, etc. 

Immediate Objectiv~ 

'!' (J c :) n 5 0 1 i d .:; ' ~-· ;:: n d '.l p ~ r 3. d •• t l~ '"' n u ! g 3 1· i :) n 
C en t r e f o : · C n - o r d i n 2. t i u :r a n d D ,., i· e l o pm -::: :1 t c 7 
f'ntnpPt er--~'- t d:•:! I' _·S: ._:;:1 S~-s t ,-~!TIS ~re· :\J.. :·;!~ ! ·. !i 

is ~ o become a f D ca 1 po i :it a :id t r ::ii n in g gr nu r: d 
f o r per s on n "~ 1 n f . ! :. ff ,c· r P n t ;] ,., s i ~ n 
org::iniz::itions in the country. 

~I:~ 1··•.su[ L; :.•·.hi,..·\·~d during Proj.·:' .·::·c· summ:-:ri:·:.:·d 
;:is follo>-;s: 

!!1t:~ tasl~; f·.1L· s~:ftt.;:_:?··., 1~_~\·el:-,i·jn1eI1ts -.;n 

milli computers, includin;:; ::; mudul~s 

of tlH~ i n t "~ ~ :· <J t ,~ d sys t em , ;,:is .l:""~ r r L, · 
W 0 r k p 1 ;H: , h 3 \' e b •: •:' n rJ '' '· ':° 10 Ve d; 

··~yst~_.>m h~:1s t)l'.~nn mu1 ti~;: l'~·d t··1 1·:-• 
"n microcomputers an·! :"('mr l..,.t·:! 

']ui-:k inv:'.lsi•)n of mi<"ror:·nmp•.i~.--r'; 
L :·~ 1 ! l_l s ~ r y · 

'!'!:is :nultipli1-:-:1tinn m1,!•· ~h·· Pr 1j'•_· 1 

nut put- .s -:~· ~ l .. y p n 11 u l ;1 r h: '" L ~ ~i ' L ... '.-.: l 1J n t : .. y , 
I! ~.! p ~ ' ~ h,. v ._... r ~1 l ') w ! '() s ~ J ,. ~ l.: (i ~"' t i m i :~ :::: t L '.) ~1 
qf "h'O' r:lt:>signe!'s'soluti,,:;•_.;, r·'1isir·:~ tL· 
r;uality Hid ~hus, leai!ing tn ~h"'° i.n:·t·•!.~S:" 

of the efficiency uf the design artiviti0s; 
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The microprocessor systems are implem~nte~ 
in 5 technicsl ~niversities of the ~ountry 
and used for training of students and post
g r a •! u 3 t '"~ s : 

- The turnover 0~ ~he mur~ than 20 systP~s 
already implemented in the country, af~~~ 
on~~ y·,:a::..r ·.-,f 11se, is esti1n~1lt--~~1 at:~~;; 

- 1t the mument of the Proj~~t complet~u~. 
:tbout 350 l-:ii:.:lr3ons !!:i .. ~-~ und.ergonr.- !):!:-~ 

another type of training for the 
integrat~J CAD system. 
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OFFICIAL ARRANGEME~TS 

Th~ assistance was requested in 1982. The Project 
Document got approval and wa~ signed on 
September 16, 1982, the C~DP input being ~S $ 300'000, 
Government Contribution of Leva 2,100'000 and the 
CAD Research and Development Laboratory as the 
Government impl~menting agency. 

During the course of the Project the UNDP input was 
changed twice, as follows: 

- Due to the decreased total a~ount of UNDP 
input for the country, the Project Budget 
had to be revised to US $ 259'500: 

- .\t the end of the Project , in order t o 
cover the complete training programme, the 
r~IDP input was increased by T'S$ 23'~:::0. 

The initial Government contribution was increased 
cl U r l Il g t h 8 C 0 U r S e 0 f t h e f' r 0 j >:- C t C' Y .,. '' ',' :1 3 0 0 7 0 0 0 1 :.! S I:' d 
mainly for facilities and equipment. 

It shoulJ be stated that at beginning the Project did 
not go very smoothly. As a result, in September 1984 
the Project Cirector (and Director of the LaGoratory) 
was changed. After th.:it the Proje,:t activi' ii:>S was 
managed very efficiently by the Pr0j~ct Director jointly 
with the Decisicn-Making Group in e~c0ll~nt cu-operation 
'>ith :_''rnr and the Executive A6ency r:;rno :rnJ the overall 
support of the Government authorities concerned. 

The Gov.,.rnment contri.bution was ,.,.~:·:··,11,,.nt t<Jth f'r'.>m 
the p')int of view of quality anJ timing •Jf the 
re '1 u i red i n put s . 
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2. PROJECT ACTIVITIES 

The envisaged project activities were as follows: 

Project 1clivities 

Schedu- Actual 
led Start
St:irt- ing 
ing Dat~ 

Date 

l 

I. Assignment of ~ana- 10/82 
gement Team 

Est3blis~ing and 
Docum~nting Work 
P:~n :::i.nd ~~Pt'>ud.: 

L.met ab L· 

11,'8::? 

3. Discussini and 01,'83 
Approving the 
Detailed Work Plan 
and Network Time-
table 

~. J~:.ivr?l.;-)pin~ 'Spt-_~c i- ~ 0!) '83 
fications for the 
Complete Equipment 
:incl. softwan.; 

.). Tr~ining Bulgarian 09.'33 
Specialists in C1D 
~~ti~ities ~Study 
Tou~c and Fellow-

S. Delivery, !nstalla- 10/83 
tion and !mpleme~-
t :1 t i 0 n <) r '! <" '·' r.::.1 u i p -
m'=':~t I in 1_·l. Soft·,,-3rr_l' 
for t ~-: ~· '.:' 11 lg aria n 
CAD Centre 

7. Conducting Scienti- llJ,'83 
fie Research ond 
D0vel0pment Activi-
ties to Prod~ce an 
Inte~rated CAD 
System, Application 
Software, CAD Plan~ 
for Oth~r Centres 

3 

10/82 

11 '8::? 

0~_'83 

OG '83 

0')-'83 

03 '3'.'.: 

03/83 

Schedu--
1-? J 
Comple
tion 
Da t·~ 

03,'83 

C6.'8~ 

l::? ·~ -l 

12.'3'1 

l::?,'85 

Actu;:il 
Compl~tion 
:lat;:_ 

5 

"\ "'." I(') "t 
. ·.I f:.._• 

"'~ '0') 
, ·'. ,_ ... J 

l~.'86 

"'"'"'! .,,~ .,. · .. •Jo 

, ...,, I nr! 
~ -' ,_) ') 
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1 2 

8. Conducting Training 10,'33 
Courses 

~- ?reparin~ ~roject 
Progress Reports 

10. Preparation of a 
Dr3ft F:nal Report 

11. Preparation n· a 
Project Fina· 
Report 

03/83 

')'.) '3() 

09,'86 

l~. Fielding of Inter- 10/R3 
national E~perts 

l'.::. :'.:;t::Gli=;h th~ 

p 0 s s ~ b i 1 i t y t ,, 
R~ceive Traln~e~ 

for Fellowships in 
CAD frnm Other 
Developing Countries 

1986 

-1 

l:?/86 

09.'83 I) 3 '86 I):-: 'RG 

0 '1 ' .... ,_ l0.'8G 10,'8() . ' !~_. 

I)!) '86 10 '3!'.; 10/86 

10,'8-! 12/86 •.•• ·t: 

1-t. ?!·epara ti on of 198() 07/85 Cuntinuous 
r:·om:)tion8~ ~: .... ,_ 
:~ h u r ·~ s ..1 n d P t" ~ s ,. n t :.i -

tion of the Bulga
ri3n Centre for CAD 

Th e l as t i.:: x p e r t m i s s i ;Jn l s s c h e ,J 1.: >:.. d f o r t h e 
beginning of IaB7 in accordance with expert's 
nvailability. 

One ~ould see from the dates, that nlthough some 0f 
the Project Activities have beP.n delay~d in their· 
'),c.E~iuning (Activities 3, 9, i.2:·, the;; hav~ bP.en ccmpl·~'e•l 
on sch e du!. e ; s n rn ~ other- s - .:; t .3. rt .I,! , .- 8: · : i ~ r 
' .. \ C t i '•./ i t i ;:~ 5 4 1 0 I 7 J 1 J 13 J 1-1 ~· _·t ~ • ·! , 1 ~ ~ .. ~ -.; :~· ~) l1 t i"' ~ !-l !J t ~ '' l !-- . 

th>? m•~et ir.~ of Pr1Jj~?ct object i v.-::s a::d ;:ic!liE>vint Prvj·'.'.·.' 
r; '.l t i°' ll t. s . 

For . this p u r po sf' the f o 11 ow i. n :J i n pa ~ s '' '~ r- e n •? e de d : 

A. GOVERN~E~T I~PCT 

The total Government input for the establishwent 
of the BCCAD was estimated to Leva 2,100'000. 
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It could be seen from the above description that 
the Government Input exceeds the initially planned 
amount by Leva 800'000. 

B. UNDP !~PUT 

r • '\ 
'l .. Personnel 

5 expert missions of 0.5 m/rn duration each, 
or a total of 2.~ m/m have been carried 
out successfully during the Project, 
instead of the originally planned total 
of 10.0 m/m (Annex A.l). 

Unfortunately, no assistance could Le 
was given as per Post 11-05, Computer 
Graphics Programming Adviser, due to 
personal reasons of the only candidote 
appointed by the Laboratory. 

However, the expertize provided was 
more intensive, than envisaged, and 
ext~a work was successfully carried nut 
by the national project personnel and 
s om e n at i on a 1 1 y rt-' c l' u i t e d ,-. :.: r 1~ r t s , s o 
the project outputs were achieved. 

~ji: Subcontracts 

: iii) 

This form of t'NDP input '.vQs no~ or ttirnl ly 
envisaged in the Project Document. 
However, it tvus fo11nd n ver·y 1~ffi(.~i,.:11~ 

way to achieve sorn~ of the Project 
Outputs. Annex A.~. ~ives a description 
uf the subcontracts concluded. 

Train int 

37 specialists have been trained abroad f0r 
a t o t a l o f : G • : 5 m ,' m an d t h ~ 1 ::.. .s t f e 11 'llv -
ship (fin· 1 m/m} is L;•.:>•::1 ;:r1)1>•s:;;e,J in th•• 
moment the fellow being e~pected to leave 
till the end of l~RR 'Annex ~.~'. 

10 •pecialists havA been sent for study 
tours abroad (Annex A.4). 

(iv) Equipment 

The total UNDP input for equipment is 
fully utili'zcd. 
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(i) Counterpart Staff 

(ii) 

( i ii) 

The Project Document envisaged a total 
number of 35 employees at the BCCAD. 
The actual number of employees at the 
end of Project is 43 (Annex A.8). 

In order to compensate lack of UNDP
recrui tec experts, the Government has 
provided expertize on certain prab]Pms 
concerning Project implementation. 

Equipment 

The locally procured equipment - bGth 
Bulgarian-made and foreign - withir the 
framework of the Project ~muunts t? 
the equivalent of about US $ 1,500'000. 

Project Facilities 

The Bulgarian Government provided 
4 additional work rooms, 1 termir.31 
room and the second computer room is 
being completed at the time this report 
is made. 

~i·:: Trainir.g 

i complete prngramme for the trainin~ 
of the specialists from the BCCAD was 
:nacle and carri~d out succf•ssfully. 

Slide projections and video films 
for PDP 11/34 description, use and 
ap~lications were provided. 
Two persons were sent to the Educ~tional 
Centre of DIGITAL EQUIPMENT Co. in the 
C~A to un<lergo 3-weeks training ;ach. 
One specialist w::is sent on a 3-montli 
f~llowship in automation in Franc: 
4 specialists attend~d tutori3ls, 
·~unf.~rences ::inrl e:~hitJitions 1lu1·ini 
DECtS annual meetings. The memb~rs 
of the Project De~ision-~aking Group 
:s specialists~ were sent to a I-week 
;~ours es in D udapes t , Hungary. 

However, the major efforts were 
concentrated on self-training, since 
the subject was new for the country, 
excluding participation in general 
courses in operation systems, programming 
languages, hardware and video equipment 
maintenance in the country. 
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3. PROJECT OUTP~TS 

The Project Outputs are produced as per the Work Pl3n. 
However, with some of them some new developments 
emerged, due t0 the experience gained and to the 
new trends in science and technology. The summary of the 
outputs achieved is as follows: 

3.1. THE BULGARIAN CENTRE FOR COMPUTER-AIDED DESIGN 

According to the formulation of output in the Project 
Document, the CAD R & D Laboratory should turn into 
a Bulgarian Centre for Computer-Aided Design as 
a cPntralized unit of all CAD research, development 
impleillentation and training activities, stating that 
th~ Centre will be fully establish~d hy Project 
completion, and that it will consist of a physical 
facility, housing Project resources of e~uipment and 
staff. 

Project staff of 51 is 3lrcady appointed and it is 
gaining more and more experience. Furth~r, when necessary, 
speci3lists fr~m other organizations passed training and 
participated in Proj~ct dPVPlopments, thus 
assisting in dissemination 11f Proj~~t experience. 

Centre's facilities are being additionally equippe~ 
with n~w devices aud some n~w wnrk ruorns were proviJed 
by the Bulgarian Government, includint a micro comput~r 
room, a second computer room for Bul~arian-ma<le 3~-bit 
mini-computer to be provided very soon ~t the 
Laboratory site by the Bul~arian Government. 

The Centre participates very r tively in the preparation 
of new standards in the field of the cumputer-aided 
design. 

3.~. .-\~·J I~JTSf:R:\TED l"'.' • .\D SYSTE~t .-\~D DEDICAT!":!) c;~~!ISYSTE~,IS 

'UAnDW.-\RE ~~D SOFTWARE; 

Initially this output was formulatt•d :15 ''.\ r'.\IVERSAL 
SYSTE~ (HARDWAR~ AND SOFTNARE: AP?LICABLE TO CAD AND 
DEDICATED SUDSYSTEMS. Later, ctt the •-:nd of 1984, taldn;! 
into consideration the advise of Project E~pert, Mr. KEITG 
SHAW, during his mission as Senior CAD Adviser, and bearing 
in mind the technical developments in the field, that 
make the concept of "A r~IVERSAL CAD SYSTE~" obsolete, 
it was changed to "AN INTEGRATED CAD SYSTEM AND DEDICATED 
srBSYSTEMS (HARDWARE A~D SOFTWARE)". 
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The hardware system provided at the beginning of Project 
and consi~ting of a PDP 11/34 mini computer with stanJnrd 
peripherals, graphic terminal "TEKTRONIX", plotter and 
digitizer was extend~d by additional graphic termiP3ls, 
disc and tape peripherals, and controllers. Further, 4 IP~ 
PC XT compatible microcomputer systems were provi1h·•J tiy t~1e 
Government. The major pieces of equipment provided for t!1~· 
Project execution ar~ listed in Annexes A.I '.CXDP Finan~ea 
Equipment) an:i A.::! ·.::: 01uiprnent Supplied by the GuvernmE':1t 

At the Prnj~ct beginning the Bulgarian Guv~rnment 
provided all the necess3ry software need~~ fur th~ 
operation of the '=''luipment, inclu1ling a sy<;t~~ru f._1r 
automated drafting - DOGS (Drafting Office Graphic 
System), a product of PAFEC LTD. Englund, t~at, besid~s 
being the kernel of the research and development acti~iti~s 

of the Laboratory, became the basis for n co-operation with 
the company resulting in 5 fellowships at the company and 
two experts' ~issions. 

'·!3ybe at this poi:1t, the Proj•?ct Teams shnnl<l e~·::tt··,·~.:s 
their appreciation of the mutual w,H·k hi.tl1 ?.~::-r.: I.7~. 
f o r t h e d •! v e 1 u rm e n t p u r p o s es o f t h e C A D R & D I. ab n r :1 t .i :· :.: 
and the Bulgaria in general, and recommend such 3 

': o - ' 'p ~ i· a t i o n i n $ i m i L1 r r, r o j e c: t s as we 1 1. 

1PPLICATION SOFTWARE P1CKAGES FOR CAD 

In urd~r tn mePt th~ coun~ry's needs in the fiPld of 
:llt~ <>.Jnlpllt~L· -:.1id::ri c_l::-si~n, the: :._"!ct iviti~~':') :,;i~ri~ !,~ill< :-!ntra~~t! 

0n the development uf application-oriented sof~wR1·~ mndul~s 
nf the intearaterJ C:\D system. The fir·st d~:v•:·lnp:n~nts 
includi=d a 2-D minicomputer-based drafting syf.;t.::m, a.;:·.:· 
~·i1ic dat~-\ bn5e ;-1t1•l :1t1 int.~rfacP. to (:·umput i.n:! rruc·~du:···'=-·· 

Later, a 3-D microcomputer-bnst.>d ;;r;J1·h~.-· sy::;t-:>r.1, ,J;:it::i 
b,01se anrt accountin(£ !lt0dules were dev.,-.lopt•<t au1J t:1•! \\•Jrk <if 
tl1e fourth mini computer-based module - parametric input~ 
.;t.'t·ted. At the som.-_: tt:n•.:- ~-'l.·t;> .. proj•.:>ct ~-dudi.•:-s for~;.., 
development of solid modelling, finite-elements analys~s, 
~ t' 1 p h i c i n p u t / o u t p u t 1 n d :{ C · p r o ~ r am m i n ~ , b n t h f o r m i n i 
:.:ind mi c r o co :r. p u t •:! r· s , h ;:i. s s ~ :.i 1· t (~ '! . 

T1~:·s ~,, 1 .1 t ~ t~!' ·!1~\·e 1 opmen ts, .\ r·1• nnw at the r:om~11 ,_. t i <>n 
s t d cs e . T he exp e c t e d d a t e f o r t he p r -:- s e n t a t i •J n n f t h e s e 
awJules tu th1--:! Sci,~:iti~ic -,n,l T:'-chnical C"uncil uf 
the Project is 1 Nnvemher l9RG. 

Besides ;:ill these modul<!S, interfaces f'Ji' th~i.t· different 
applications in the field of machine-huil<linJ, 
<l r c h i t e c t u r e , c i v i l e n g i n e e r i n g , t r a i n i n ~ , map p i n g , e t c . 
are developed as well, including interfaces for Bulg~riHn
:nai.l~ h;~rd1•<:1rr!. 
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CAD PLANS FOR OTHER DESIGN CENTRES 

At Project completion 10 design centres were established 
with the ass"stancc of the Bulgarian Centre for Computer
~ided Design - the CAD Research and Development Laboratory. 
Th~se c~ntres ~-n·e equipped with similar computers, 
peripherals and software. However, the maximum possible 
~~uunt 0f Bulgarian-maJe Jevices an(l software products 
we~e incorporated in th~ir systems. 

They an~ woi·king on their own now and i:nplement their own 
developments. The Laboratory is still providing consultancy 
on their problems when neeJPd as ~ell as on problems of 
other design and industrial organizations in the country. 

A TRAilED CADRE OF CAn PROFESSIO~ALS ~T THE BCLGARI1X 

CE~TRE FOR CAD 

3e:iring in mind the :ief'ds of th·~ Centee's c:''Jncret~ rts•_-t!:,, 

a group for modelling of systPms ~as est:1blishei:!. Wh·~:i 

Jiven t:1. project, this ~roup determin~·s the t.:-chnological 
and methodological principles of th..;> designed system 
,,nJ controls its buildin"' on slt~'. 

T!1e :£roup also pro,:1d~s \--onsu1t.;..incy t>O s-:--p.~1:·dt~ r1robl::-!!:3 
~ .. 1 ~-~1.~- i!esign, de':~lGpinent, .i.inplemeont.:tt t·,.;;n :.:ind 1n,1i;!~:~·l::1n;~(· 

of C:\D systems to other organizatio:is ir1 t!1e country an·l 
i; ~·.-.::.<!:,: to pri.n:ide such consul' qnry to thE> •L·•·•.·1 :ip:n~ 
countriP.s as well. 

Th ·~ •• o r k o f t h e g r o up f o r m o J e I l i n :£ o f ~ : · -,, t .,. m ·~ f" : · 
custom~rs is g0ing on very busy, and a flc~ible m~thodoloir 
fur building of systems according to the end-users 
parameters is being established at the moment. 

Since this ~rnup has a lot of customers standing in a 
queue to get its se~~i··es, now the group was enlarg~J 
t o 5 p .-~ r s o n s ~ p r "'v i o u "' 1 :.-· .1 : • 

TRAI~I~G SERVI~E3 

Puring the Project implem~ntation a speci~l team 
f<Jt· the organization uf tr·;iining activiti•::"s was fornw<.! 
.-:i n r:l a n :\ u d i " -- './ i s u a l ::; n d '.' ~ d e o L ab o r a t n r y ~ s t ::i b l i s h t> d , 
with the Project equipment and completed with the 
,:,-,11.tipment uf the r'l'IDO--fin::tnc~d project clt the 
1esearch, Development and Implementation Association 
~SCIE~TIFIC INSTRUME~TAT!O'l'", Lelongin~ to tl1e Bulgarian 
Academy of Science, thus forming a joint unit for 
production of video films. 
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As a result, a coaplete prograaae for training in the field 
of the coaputer-aided design was developed. The trainin~ is 
being carried-out on three levels - aanagers, customers' 
specialists (e.g. aechanical engineers, ci~il engineers, 
architects, teachers, etc.) and custoaers' prograaaers; 
and is organized ~nto modules (Annex A.10'. Curricula 
for 33 subaodules of a total of 38. The curricula f0r 
the outstanding 5 submodules are being develope·l at t-h~ 
aoment together with specialists from other organizations, 
sinc.::e they concern the relation between th(: cn:nt"1tc-r-ai.J.,.d 
design and computer-aided manufacturing, robotics and oth~r 
aspects of automation. 

At the moment of the Project completion, about 3~0 persons 
have undergone one or another typ~ of training on different 
CAD subjects, including trainin~-on-the-job. During the 
last year the interest to the micro computer-based 
developments was enormous, and the major part of the 
specialists trained, since the last repcrtin;?; in \~,:-i1 

1986 (150), :v-::re train'"'! to tv,•rk 1~ith these mo ... h!l>-~S. 

Due to the great interest and the turning u! th~ t~bur~tor: 
·into the main training C!~ntre in the field ,,f th~ comp~t .. r -
aided design in Bulgaria, the organizational procedures 
were •aken over by the ~ational Training Centre as per 
signed contract with the Laboratory. 

Actually the training held at BCCAD represents transf~r uf 
the receiv~d during the fellowships and study tnur~ 
knowled:;e and know-how, and as far as th~ time s1:hi;odul•:: 
is concerned, it usually goes after the implementation of 
the BCC .. \D de•1elopments, that also r!,;c'{>t"€'S•-:-nt tc) a r:·t::-rt~dn 

extent transfer of knowledge gained durini •h~ trainin~ r-~ 
BCCAD's specialists abroad (See Annexes A.3 and A.-l). 

At the moment 14 specialists of the Laboratory ar~ 
lecturers at "LENTN" Higher Institute of ~ech~nic~l 
and Electrical Engineering and the National Training 
Centre. 

Dur i n g the report in g period 3 sub cont r n c t s f o t- ~ -· · ! i r at: e d 
Educational Subsystems were concluded (A~~r~ ~.::, ~bus 
'?nabling the trainin" specL:dL:sts <";f th~ : .. :::.b,H-,~~"'·;,- t.-, 
produce the first trainini film "DTGS - Drafting 
Interactive Graphic Sy$tem", :_1s well as som;;: p11bli1: i ty 
video films and textbooks. Scipts for training films 
f!Jr ;\ll developments of thr: I.aboratory are b.._•i!1;~ ~repap•1L 

There is ~ c~rtain interest to the Trainint Programm~ uf 
the Labon1t.ory, r:>:-:pressed by specialists !rom devt:dopin!! 
countri@s. However, there exist some prnbl~ms related to 
trainee's travel and living expenses and the advis~ of the 
~~-agencies in this respect are most welcome. 



4. CONCLUSIONS 

~.I. 

4.:. 

4.3. 

4.4. 

U~DP/U~IDO Assistonce is considered ~s an extremely 
significant factor for the establishment a:·d the smooth 
~peration of the c~ntre. 

All the outpu~s designed by the Project Docu•ent were 
completely achieved. 

The Centre is capable to carry out research, development, 
imple•entation and training in the field of the 
computer-aided design. 

The Centre is ready to provide consultancy and training to 
specialists both from Bulgaria and the developin~ 
countries. 
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5. RECOMMENDATIONS 

5 .1. 

~ ... 
;) . .;. . 

Th~ established basis and possibilities 
of BCCAD should be utilized to the maximum 
in the following directions: 

- To establish all n~c~ssary prP-rPquisites 
for further developments in the field; 

- To further develop and multiply the 
results from the training, especially 
in the least developed developing 
countries; 

- To maintain a feedback rrom industry 
throu~h pilot implement3tion of the 
Project outputs in industry. 

The development of gener3l means of communication 
..-ind t!1eir implt:menh•tiun, mainly throu"'h J!t·aphic 
standards and data oases, not on!y for automateJ 
drafting, but for computer-aide.I desi~n in ~·.:-ni~ral, 
should he the main trends in the Centre's 
.-t~velopm·~nt. 

5.~;. '!'he ".'er'.fr·.:''S should ~O on with~!:"° tndninl! 
activities within the framework of th~ I~ Cy~le 
P~oject r~lled MEST,BLISH~E~T OF A TRAI~T~G A~D 
CO~SULT1SCY CENTRE FOR ADVA~CED ~A~UF~GTUR!XG 
TECH~OLOGIES". 

\. 
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A~NEI A.l 

LIST OF EXPERT MISSI~NS HELD 

--------------------------------------------------------------------
Expert Post '.llo. 
and nescription 

Expert '.llame Dur~tion ?eriod 
of ~issi'1:1 Missi::>!"l ::!.,.~ ! 

-------------------------------------------------------------------
l 3 

-------------------------------------------------------------------
11-02 

11-02 

!1-0:? 

ll-03 

! l -f')~ 

Senior CAD Keith SH1\W 0.5 11/m 3-16.10. l!.le~ 
Adviser 

Senior CAD '.'fark VAYDERSLUIS 0.5 m/m 24.02.-~.03.1QS6 
Adviser 

Senior CAD Xikolaus POLLAK 0.5 m/m :!C·~-t;·~tt 

Adviser 

C.1.D System Einar SKJOF.RTE~ 0.5 m/m 11-:::!.: 1. l ')qr, 
Analyst 

CAD Prol!r::lmming rfol f;png STRASSER 0.5 m/m ll-:!l:IJ2. l'J85 
A•h·iser 

Scheduled for be~inning of 1~87 in acc~rdance ~i~h 
e~pert's availability. 
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ANNEX A.2 

LIST OF SUBCONTRACTS CONCLUDED 

Title of Subcontract 

Dedicated Educational 
Subsystem for Design 
Application Data 
Processing and Presen
tation of Universal 
Design Information 

Dedicated Educational 
Subsystem for Intro
duction to In!e~active 
Computer Graphics, 
Computer-Aided Design 
and Manufacturing, and 
Advanced Computer 
Graphics and Computer
.\id.ed Design 

Subcontra~tor Cost 
LS $ 

Tillinger & Co. ~0'500 
Austria 

The lssociation lR'S~O 
for Media--Based 
Continuing Educa-
tion for En~i·-
neers, Inc. 
(AMCEE), USA 

D~Jicated Educational Semcutec, 
Subsystem for D~siin Austria 
Application Dat•'\ Pr·n-
cessing, Presentation 
of tnlv~rsal Design 
Information and Prep~-
ration of Educational 
Video Films 

Dat!:" 
Complete·! 

Expansion of above 
system 

10'647 Dec. l'.)86 



ANNF.X A.3 
• 
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LIST OF FELLOWSHIPS AW~RDED 

------------------------------------------------------------------------------------------------------
Subjt:-.ct Duration 

111/111 

n <" ( . i p i t• n t Ilo::; t r.c:impnny /Cn11n t l"Y Training p,~riod 

------------ ·-·-- -- ----- -- --- ·-- -- .... - ---- ----- ... --.. ·-- --------·- -- ------ -· ----- -- - --- - --- - ·---··- ---- ----- - -------- ---·- - ------------------------
l 'l - 3 4) 5 

------------------------------------------------------·------------------------------------------------
R~:search aud l>t'Vt.•lupJueut of 0.5 s v l' t I oz a i- PAFEC LTD. /UJ{ 3 Sept.- 16 Sept.1983 
,\ u t ow a t i on in D1·:1fli11~ C:fL\NCHAROV 

Rt:!sean::h a II d lJ t: '.' •-• l o {'Ill t: I l t of 0.5 ZoJ '-t CJIODANOVA PAFEC LTD./UJ{ '.l Sept.- 16 Sept.1983 
Auturuat iou in Ot-.1rt int! 

Ues•·ai·t·h and flt·\·•· I 01·111ent of 0.5 I.ynlium i r PAF'EC I. TD. / lll{ '.:!~ .Jan. G Feb. 1984 
Autowat iou in 01·-.ft i11~ KAMIL:\ROV 

r.AO/\.J.M i II E l '· c t n> tli t · s o.~:i H.1,·1ilyl111 P.ECEEP/AMK/ 3 Dec, .. 7 n,~,·· . 1904 
BEDHOSSVAN h't·s t Bt.~1·I.iu 

r.A!l/r.AM i II F 1 ' . ·~· l c I; II i I .. •; 0. ~[i y ii I'd Ll 11 f\ECEEP/AMK/ 3 01~c. 7 01·•c. 1984 
MHmor h'r.•s t Rerliu 

CAD/CAM in Eleclro11ict: 0.25 V l a1li111 i r ll EC~EEP /AMI\/ 3 DtH'. 7 D~!C, 1984 
GHIGOROV lfost Berlin 

CAD/CAM in El ec l rou fc.::s 0. ~!'i ;\ I I;•· n a llECEF.P/AMI</ 3 Dec. - 7 Dec. 1984 
CHAMO\IA lfos t Be:rlin 

CAD/CAM i n El 1·· 1· l c ;> 11i1 · s o.~5 ~·l.1linl\~1 P.FCEEP/AMK/ :1 o •.. ,,. 7 Dec, 1984 
s :\ r c1 

\' • .\ \\' •:• ~; t B(·t·lin 
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. ., ... 
-------------------------------------------------------------------------------------·~----------------

) :? 3 4 5 

------------------------------------------------------------------------------------------------------
Iutcrartiv~ Computer 
Graphics and Data 
Structure~ 

lnt~ractive Computer 
Graphics auJ Data 
Structures 

Interactive Cowpult'•' 
Graphics and Dotti 
St l"Ul' t lU't.~S 

Interactive Co•puttr 
Gruphics and Data 
Structures 

Internctiv~ Cowput~r 

Graphics and Data 
Structures 

Th~ Gr~~hit.Jl View Slntion 
and Manufa~tut ihg Dal a na~t:S 

GKS in Dis11lay Gn.ltlhit·s 

Jut t:l l i g;~n t Co1111•u t ~:r 
Gn\t)hit·s Wul'l,sl al i"11 

0.5 

0.5 

0.5 

0.5 

0.5 

l 

0.5 

0.5 

Kl'OUIR 

MANOI LO\' 

Niko.la 
RAYN0\1 

F.nd l i a 
CHIRl\0\1.-\
PAUNOVA 

Elena 
DOBRE VA 

Boris 
TRENDAFILOV 

UF.~EEP/AMK/ 

West Berlin 

BECEEP/AMK/ 
West Berlin 

BECF.Cr/AMK/ 
West Berlin 

BECEEP/AMK/ 
West Borlin 

BECEEP/AMK/ 
West Berlin 

£mil~1 GURKOVA- DATAGRAPHIC S.A./ 
PA UNO'/ A Fru11t·e 

Vladimir 
GRIGOROV 

G1·aphir Data 
ProduC'tS S.A./ 
S\dt:..:orland 

IR Mur. - 30 Mar. 1985 

18 Mar. - 30 Mar .1985 

18 Mru-. -- 30 M•u. l 085 

18 Mar. - 30 Mar. 1985 

18 Mar. - 30 Mar. 1985 

29 Juna - 1 Aug. 1985 

18 Auu. 30 Aug. 1985 

Rumen 'a'OTOV Gn:aphh· Data Producb. 18 Aul£. - 30 AUK• J9fl5 
S • A . / ~h~ i t ?. •:• r l an ti 

I 



3. 

------------------------------------------------------------------------------------------------------
l ~ 

,, 
" 4 5 

-------------------------------------------------------------------------------------------------------
Selecting a CAP System: 
Technologic~l Assessm~ul 
Methods 

A Trainin~ P1·ouramme for thL· 
Introduction of the Computer
Aidt:!cl D"·sign in a Company 

Graphical Us0r T~terface 
Mauagemeut System 

Some E1·onon1ir· A~ .. ;1•c:t·t:.;; of 
Sc:lcct iu~ Ci\D S;·~;t "·m;;. 

ThL' G1·;11,Jdc.d VJ,.,.,. Station 
a11d Manufactu1·inc Outa Bases 

Draft ina Automat inu <i1·aphic 
System 

Ap l i cat i 011 · 0 r i l~ 11 t , •• 1 
Adaptation of Iutl',grnted 
CAD/C,\M Sys t<~ms 

Distributed P1·o(·t·s~d11g: iu 
CAD Systt·ms 

l 

l 

l 

I 

l 

0.5 

1 

l 

Jl;11·ut:yun 
BEDROSSYAN 

Rayna IVANOV;\ 

UMIST/UK 

TPI\/ West 8.:!rliu 

Zoya CHOBANOVA UMIST/fJIC 

E l t> tH\ 0 0 B RE V 1\ 

1111 f' i !:; 

TRENDAFILOV 

Jordan MINDOV 

l'-1<11t:a1· i t a 
DINE\' A 
VEI.IKOVA 

Al··~;audPt' 
GANl\V 

Tech n i sch c Un iv c:• r· · 
:.'litaet Graz/Austria 

ISL Gmhll/FRG 

PAFF.C I.TD. /UK 

r ,. n t e l' o f Ma n u fa c -
turing Technologies/ 
IT:: A 

C't•uter· for Manufa1:-· 
turinu TeC'hnolue"it·i:;/ 
USA 

29 Aug. - l Oct. 1985 

2 Sept.- 1 Oct. 1985 

28 Oct. - 30 Nov. 1985 

11 Nov. - 14 Dec. 1985 

18 Nov. - 14 Dec. 1985 

~ Feb. - 19 Feb. 1986 

6 Feb. - 9 Mar. 1986 

6 Feb. - 9 Mar. 1986 

I 

ti 



~ 
I 

4. 

1 ., ... 3 4 5 

------------------------------------------------------------------------------------------------------
c 0 Ill p u t e I' -· A i tl 1 ' d n ' . ~; i tl II ~ IHI 

Co11put er·· Int cgra t ,,<) 
Manufaclu1·inu 

Cow{'uter-Aided Ht:'sigu and 
Cumpu t er- I u t •!g 1·a t ,.,J 
Manufacturiug 

Coru{'u t er Ai l),.d DP!; l (.;H "nd 
COlllf'U t er- I u t L·l£n.i t uJ 
Manufacturing 

Appl i cat ion · 0 i- i •~ Jl l • · d 
Ada1•tal ion uf Iutl'~t·;it,•d 

C ,\ D / C .\ M Sys t e 111 s 

The Gravhical Vii·\·/ <:Ld iun 
and Manufactu1·iug Dula Bases 

A S y s t 1~ 01 S i m u l a t i n n Te c h n i •1 u L' 

fur the Technical Evuluation 
•HHI E c u n u 111 i r· J us t i f i 1 · a t i on o f 
a ComputPr· Aided De.o; itll Sy:dt~m 

Di::drih11ti:-.t !'1 :H t·t.t-.iu:i in 
GAD Sys t t=111!, 

Distrihutt-,I r1·oc-•·!·;-.;i11~ in 
C ,\ D Sys t 1·111 ~. 

0.5 

0.5 

0.5 

1 

l 

l 

1 

l 

Plamen MATEEV Cnntre for Advunced 3 May - 16 May 1986 
Technologies Education/ 
Canada 

A 1 exande1· 
ALEXANDROV 

Centre for Advi:Ulcc~d 3 May - 16 May 1986 
TeC"hnologies EduL"ntiun/ 
Canada 

Pet lu1 
BOGDANOV 

<:e11tn~ f'ur Advanced 3 May -- 16 May 1986 
Technologies Education/ 
Canada 

l\roUJu MANOILO\' G1.:'oq~ia tnstitult' 
,, f Tt:•c huo 1 uuy /US A 

Ni I." L1 JH Y!\IOV r. ·• o q~ i a t n st i tut e 
of Technology/USA 

Ma 1 i n k a S A V 0 V A 'J'. , r: h n i s c h e U n i v t! r 
silaet Wien/Austria 

s l LI y (t l 1 B 0 F. v NO FlCONS IJ I. 'f /Nu nvay 

;\11lu11 r.J:\DJ.\FIOV ,\11:\Cl!S · T!11ivt!n;ity 
of Struthc]yde/UK 

29 July ·· 31 Aug. 1986 

29 July ·· I Aug. urns 

4 Aug. 6 Sept.1986 

10 Aul.{. l::? St~pt .1986 

11 Sq•t,- 10 Oct. 1986 



• 

5. 

-----------------------------------------~-------------------------------------------------------------
1 'l ... :1 4 5 

------------------------------------------------------------------------------------------------------
Drafting Automutiun Gruphic 
System 

Linking Finite El1!1Uents 
Analysis ahd Solid Modelling 

A Metho•l fu.- th., Analysis of 
System Requin.·mt-·uts and tht
Concept of Systems 

Linking: Finite El1•111.·nts 
Aualysis and Solid f\lodtdliug 

D i s t r i h u t '~ti P 1· 1H · .-. s s i 11 g i n 
CAO Systems 

't ... * 

1 

l 

l 

1 

l 

JunJau MINDOV P AFF.C I.TD. /UK 

u~1rina MAill<OVA Uuiversity of J.t>f·ds/ 
UK 

Albt:·ua CHAMOVA University of 
Tuebingen/FRG 

Cfoorgi POPOV IPJ\ /West Be1·lin 

f111;1J1Ut' J 
IKONor.rnv 

*** 

Ilt°'iug ~u-rangt"rl at thf' 11101111.!nt of 1.h·:lft ing the Terminal Heport 

8 Oct. - 8 Nov. 1986 

18 Oct. - 18 Nov. 1986 

3 Nov. - 3 Dec. 1986 

3 Nov. - 3 Dec. 1986 

I 

~ 
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LIST OF REALIZED STUDY TOURS 

Event 

1 

~th World Computer 
Congress IFIP '83 
:rn<l S !COD '83 
Exhibition 

Eu~op~an Study Tour 
(Royal Institute of 
Technology - Stockholm; 
RPK-Institut - Karls
ruhe, NZL-Institut -
Aachen; rM!ST - Man
chester, P:H'EC LTD. -
Nottingham, C~D Centre -
rambrirlge, D'ARCY RACE -
Oxford, IMPERIAL and 
BADFORD COLLEGE -
London) 

l~th Annual Conference 
on Computer Graphics 
and Interactive Tech
niques SIGGRAPH '85 

E~ROGRAPHICS '85 
European Computer 
r:raphlcs ~on f'erence 
and E :di i b i t i ' • n 

r~~p 'R5 European 
Conference and 
Exhibition of 
Computer Graphics 

Location 
and Time 

2 

Paris, France 
September 1983 

Sweden, FRG, 
rrc 
October/~ovem
ber 1983 

::o. n f 
Parti
cipants 

3 

4 

3 

San Francisco,USA 
.July 1985 

1 

Nice, France 
September 1985 

lfo s t B ·~ r 1 in 
September 1985 

1 

l 

ANNEX A.4 

Duration 
:n/d 

4 

40 

75 

6 

10 
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ANNEX A.5 

LIST or MAJOR ITEMS Of UNDP FINANCED EQUIPMENT 
----------------------------------------------

------------------------·--------------------------------------
E'}uipment Manufacturer Cost 

rs $ 
Delivery 

--------------------------------------------------------------
1 ,, - ... 

,) 

--------------------------------------------------------------
Copier 3450 c/w Bin 
Sorter and Spare 
Parts 

VOLKSWAGE~ COMB! -
9-Seater 1900CC 
;q J.:~·l 

~otor ~o. DF022300 
WV 2ZZZ25ZCH047619 

D!TF.R~1AT Sysb.?m 
Type 4-10, 
Complete 

Colour Videocassette 
Recorder !C Only 
\'0-5630 

Purtable Colou~ Video 
Cassette Recorder 
V0-4~00PS 

Video Camera (Colour) 
AC,'DC 
D :\ C - l lj 4 0 P 

SO~Y THI~ITRO~ Coluur 
Video Monitor 
PV~1-2000PS 

RA~K XEROX Lt<l. 12'222,-

VOLKSWAGEN AG, 
FRG 

R'!'500,-

Standaru Elek- 4'378,
trik Lore11z Ak-
t i.engesel lschnf, 
FRG 

SO~Y Corp. 1'502, -
Japan 

SO~Y Corp. 1'773,-
Japan 

SO~Y Corp. 1'764,-
Japan 

~O~Y rnr~. 7~7,-
.Jap:rn 

:\pr-. l 9R3 

Feb. 1084 

Fd1. 1~84 

~b t'. l ')8-1 

~·f:lr. 1 Q84 

~far. l '.18-1 



Colour Monrtor 
Television 
PVM-9COOME 

Video Cassette 
Recorder, AC-Only 
SL-T30ME 

Colour Television 
Receiver/Monitor 
CKV-2760PSE 

KODAK CttROUSEL 
Slide Projectors 
S-AV 2050 and 
S-AV Presentation Unit 

- 30-

SONY Corp. 
Japan 

SONY Corp. 
Japan. 

SONY Corp. 
Japan 

KODAK Gesell
schaft, FRG 

3M Overhead Projectors, 3~. Austria 
Model 213, Portable, 
with Accessories 

New CANON F-1 Photo
graphic Camera, with 
Accessories 

CANON, Austria 

2. 

604,- Mar. 1984 

662,- Mar. 1984 

882,- Mar. 1984 

2'650,- Jan. 1985 

1'6G2,- . .\pr. 1985 

2'800,- June 1 !:>86 
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ANNEX A.6 

LIST OF MAJOR EQUIPMENT ITEMS SUPPLIED BY 

THE GOVERNMENT OF THE PEOPLE'S REPUBLIC or 

BULGARIA 

1. PDP 11/34 Computer System 
2. VT 52 Video Terminal 
3. LA 120 Printer 
4. VT 125 Video Terminal 
5. VT 100 Video Terminal 
6. CIFER Video Terminal 
7. Air-Conditioning Units OeKG 
8. CALCOMP 960/925 Plotter Subsystem 
9. CALCOMP 648 Digitizer Subsystem 

~with 2 Video Terminals) 
10. TEKTRONIX 4013 Graphic Termin3l 
11. TEKTRO~IX 4631 Rard Copy Unit 
12. Letter Printer 100 
13. TOPAZ Stabilized Power Supply 
14. DECPrinter I 
15. TEKTRONIX TM 504 Power Module 
16. TEKTRONIX 465 Oscilloscope , ... 
.I. I• 

13. 

19. 
:::o. 
.... , 
-1.. 

:::o. 
21. ,, ,, ..... 
24. 
:?5. 
:?6. ....... 
- I• 

ran! rtt!ader 
IB~ PC/XT - Compatible Microcomputers 
with Graphic Peripherals (Tablet, Plotter, 
Fixed-Disc Unit and Cassette Recorder) 
ES 3061 S4 Disc Units 
ES 5061 S4 Disc Drives 
S~ 5405 Disc Drive Controller 
Disc Driv~s for RLOl and RL02 
~~ ~l00.01 Magnetic Tape Units 
S~ 5001 Magnetic Tape Unit Controller 
Ma~netic Tapes for SM 5300.01 
Line Printer 
ISOT-8503 C Multiplexor 
SM 1604 Ml Video Terminal 
S~ 160~ M3 Video Terminal 

~S. Software Packages, including Operating Systems, 
Pro"ramming Langua~es Compilers, Functional 
Gra~hic Software, including DOGS - Draftinz 
:\ut<.imatt~.t c;raphic System, and Other Utility 
Packages 

Qty 

l 
1 
2 
2 
I 

10 
3 
l 
I 

1 
1 
l 

1 
l 
1 
1 
4 

50 
4 
1 

35 

1 
170 

1 
1 
5 

10 

:?9. IB~ R:? anJ IBM 96 TypP Writers (One Each ~odel) 2 
30. HEBROS 305 Type Writer 3 
31. HEBROS 1300 F Type Writers 2 
32. HITACHI VHS Video Recorder 1 
33. SHARP VHS Video Recorder l 
34. AIWA Radio Recorder 1 
~5. SHARP Radio Recorder 1 
36. Tools and Instruments 



1. 

., -. 

., 
Jo 

4. 

.. 
;_i. 
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ANNEX A.7 

LIST OF MOST IMPORTANT BOOKS AND 

PERIODICALS PROVIDED DURING PROJECT 

Local Area Networks and Distributed Office Systems -
Network Systems Development 
CXLI~E Publications LTD. 

Th~ Locanetter Designer's Handbook 
ONLINE Publications LTD . 

~1IR, W.C., WOOD, D.R. and DAVIS, K.W.: Computer 
Control and Audit 
ONLINE Publications LTD. 

Computer Graphics '82 
CXLT~E Publications LTD . 

The S. KLEI~ Directory of Computer Graphics 
S:.ip;:;l i(•l'S 

6. ~A~O. ~.: Computer System Architecture 

i. BAILEY, R.B. (Ed.): Human Performance Engineering. 

3. 

A Guide for System Design~rs 

-·n.,..,... " .. 
:.:.. .. 1 .. , .. .:.:., t..~ •• A User's Gui<le to Computer Peripherals 

a. VETTER, M. and MADDIS01, R.: Data Base Design 
~lethodology 

10. TEORY, T.J. and FRY, J.P.: Oesi~n of Data Base 
Structures 

11. GIBSON, G.A. and LI~, Y.C.: ~icrocomputers for 
Engineers and Scientists 

12. 12th Design Automation Conference'75, IEEE, New York 

13. International Confer~nce on Production T~chnologr '74, 
:\ustralia 

I~. Yl~A~OTO, K.: Preparini a Contnur-~~p with a Line-Print~r 
from Irregularly Spaced Data 

, ,. ...... C2 REUS, C.E.C. and VAN DER ZEE, T.A.: The Computer as an 
Aid to Architectural or Townplanning 

16. FEOOOROV, S.I.: Computer-Aided Design of Unit-Construction 
Type Machine Tools and Automatic Lines 
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2. 

17. GAUSEMEIER, 3. and MULLER, G.: COMPAC - A Facility 
for Computer-Aided Construction and Production 
Plannin& 

18. SIMONOVS!I, D.L., BORSRCREVSKII, V.M. and EUBIK, V.B.: 
Co•puter-Aided Desi&n of Spindle Gearboxes for Unit
Construction Mar.hines 

19. OLIVA, L.A. and VIRGILIETTI, E.: Electronics in Ship 
Construction 

20. Willey, D.S.: Approaches to Computer-Aided Archit~ctural 
Sketch Desi&n 

21. WARNER, J.R.: Design Applications of the MIDAS Graphics 
System 

22. BEEP-BEEP: Building Energy Estimating Program 

23. Three-Dimensional Drawings of Objects ~sing a 
~icrocomputer, Plotter and Software Pa.~kau•: 

24. HORII, ~ .• ADJAJI, T., WAGA, A. and SrTO, F.: A CAD 
System for Building Structures in 'Building RC,'S!?C/S' 

25. BRAID, I.C. and LANG,.C.A.: Computer-Aided Design of 
~echanical Components with Volume Building Bricks 

26. SAT!, T., OKUBO, N., SATO, 5., TAKEUCHI, Y.: Computer
Controlled System for the Design of ~achine Tools 

27. HELLIWELL, G.: CAD/~.'A System to Integrate the 
Functions of Design and Manufacture in the Production 
of ~echani~al Equipment 

28. E~ERS, B.E.: Computerized Drafting 

29. GERO, J.S.: An Interactive Site Feasibility Study for 
Architects and Designers 

30. YOSHIDA, K. and NAKAYAMA, N.: On-Line Pattern Design 
System for Integrated Circuits 

31. CIOPIPI, P., SIMONCINI, L., TO~LJANOVICH, M. and 
VALLE, G.: State-of-the-Art and Trends in Design 
Automation in Italy 

3~. VLIETSTRA, J. and WIELINGA, R.F.: Comput~r-~ided 
Design 

33. Subscription to CAD (Computer-Aided Design) Magazine 
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3. 

34. Subscription to Coaputers and Graphics Magazine 

35. Subscription to Design Studies Magazine 

36. Subscription to CAD/CAM International Magazine 

~7. Subscription to Computer G~aphics 

38. BESANT, C.B.: Computer-Aided Design and Manufacturing 

39. FA~X, I.D. and PRATT, ~.J.: Computational G~ometry 
for Design and Manufacture 

40. HARRINGTON, S.: Computer Graphics. A Programming 
Approach 

41. ROGERS, D.F. and ADAMS, J.A.: ~athematical Elements 
for Computer Graphics 

4~. RY:\~, D.1.: Computer-Aide Graphics and Design 

43. NEW'.'tfA~. W.M. and SPROrtl, R.r.: Principles of Interacti1•e 
Graphics 

4~. ENDERLE, G., KANSY, K. and PFAFF, G.: Computer Graphics 
Programming 

,,, ... 
-~-). ?TLOTY, R., P.ARBAr.C!, 

CONLAN R~port 
·~? . .. ' DCRR:O~E, D., DIETMEYR, D.: 

-t:l. OVE!?~URS, ~LH.: The D·~sign of Dynamic Data Structur~s 

47. CHANG, S.K. and FU, K.S. (EJ.;: Pictorial Information 
Systems 

48. Fr, K.S. and KTJ:'HI, T.L. (Ed.): Picture Eginering 

50. 

51. 

... .., 
:) J. 

54. 

FISCHER, W.E.: Datenbank fuer CAD-ArbeitsplaetzP 

ARTHUR, P. (Ed.): CAO/rm in E·lucation and Training. 
Proceedings of the CAD ED'82 Confer~nce 

.\RTHUR, P. (Ed.): C,\D.'(":\~-f: T1·:1inin~ :lnd Educati.••n 
through the 80ies. Proceedin~s of the CAD ED'84 
Conference 

~ICAD'84 Proceedings or the ~rd EuropP3n Cnnf~rence 
on CAD/CAM and Computer Graphics. 3 Volumes 

BEGG, V.: Developing Expert CAD Systems 
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55. FELLOWS, J.: All About Computer-Aided Design and 
Manufacture. A Guide for Executives and Managers 

56. Subscription to Business Coaputing Magazine 

57. Subscription to Computer Graphics World Mag3zine 

58. Subscription to CADalyst Magazine 

4. 

59. CARTWRIGHT, S.R.: Developing Video Training Prng~ams 

60. PAO: Elements of CoapJter-Aided Design and Manufacturing, 
CAD/CAM 

61. WOLFENDALE, E.(Ed.): Computer-Aided Design Techniques 

62. HEXDERSOX, P.: Functional Programming, Application and 
Implementation 

63. FOLLEY, J.D. and VAN DAM, A.: Fundamentals of Internctive 
Computer Graphics 

64. Comput~r Graphics CAD and CAD.!CA~, Product Guide and 
Suppliers' Dire~tory 1982. Vo!. 1: Hardware and Systems 

64. Computer Graphics CAD and CAD/CAM, Product Guide an<l 
Suppliers' Directory 1982. Vol. 2: Software 

G5. CAMP'83 Proceedings 

66. CAMP'84 Proceedings 

67. CA~P'85 Proceedings 

68. ErROGRPHIC'85 Proceedings 

and many others. 
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ANNEX A.8 
---------

COUNTERPART STAFF OF PRO.JECT 
----------------------------

I. Project Director Arahangel KUZMA.NOV (left Project in 
1984) ., Project Director - Pl amen MATEEV .... ... Project Deputy .; . 

Director Rmil ~EDEV ·~left Project in 
1984) 

4. Project Officer Svetlozar GRANCHAROV (left Project i :l 
1!)84) 

5. Project Officer - Rayna IVA.NOVA 
6. Project Secretary -- Slavka MITOVA .. Project Driver Vassil DINEV . I• 

Project Dec is ion-~1aking Group: 
------------------------------

8. Senior Specialist - Haru ~· !r·un BEDROSSYAN 
9. Senior Specialist - Yordan M!XDOV 

10. Senior Specialist - Zoya CHOBANOVA 
11. Senior Specialist - Kroum Manoilov 
I~. Senior Specialist - Vladimir GRIGOROV 
13. R & D Specialist Lyubomir KAMILAROV ( ! eft Project in 

1985) 
, " J. .... Senior Specialist Ni.ko!a RAYNOV (I eft Project in 

1 !)86) 

Laboratory Staff: 
-----------------

15. Senior Specialist ~edJrn YONKOV : 1 eft rrnject in 
1985) 

16. Sr?nior Specialist - Georgi PO POV 
17. Senior Specialist - Emilia Gl'RI\OV . .\.-

P.\U~O\'A 

18. Senior Specialist -"Elena DOB REV:\ 
19. Senior Soecialist - Ile ho HARIZANOV 
:! 0. Senior Specialist - Lyubomir RAD EV 
:!I. Senior Specialist - Zdr~vko BAYCHEV ..,,., 

R & D Specialist - Malinka SAVOVA ..,,., 
R & D Specialist "- . .\lbena CHAMOVA _..,. 

.., . R "' D _ ... Speci:.llist - Boris TRESD AF! !.O\' 

.., r: R & D Specialist - ~arg:-trita O!~EV:\-

VELIKOVA 
:'.!6. R & D Specialist Emanuel IKONOMOV ,., ... R & 0 ~pecialist Venelin TOMA~OV ~ l pf t Prnject : •"\ -'. j.. •• 

1935~ 
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2. 

28. R & D Specialist - Stoyan BOEV 
29. R & D Specialist - Anton MADJAROV 
30. R & D Specialist ... Darina MARKOV A 
31. R & D Spe<:ialist - Lyudmil TU LEV 
32. R & D Specialist - Stephan KARKEV 
33. R & D Specialist - Zhivko KOSTADI~OV 
34. R & D Specialist - Lyudmila IVANOV A 
35. R & D Specialist - Margarita ~tARI~OVA 
36. R & D Specialist - Bisser VASS I LEV 
37. R & D Specialist - Petko DL'KOV 
38. R & D Specialist - Stephan VASS!LEVSi:t 
'.!~. R .. D Speci3list ~ikolay DJt:KA~OV ~' 
40. R & D Specialist - David AVISHAI 
41. Economist - Lyubka MANO VA 
42. Economist Emilia PCHELAROVA-

STANISHEVA 
43. Technician - Rumen YOTOV 
-t4. To:-chnician - Georgi PAVLOV 
~ .3. Technici3n - Ralitza SHOSHEVA 
-t6. Technician - Ilia Fabrikarov 
.; 7. Technician - Marin NIKOLOV 
-t 8. Support Staff ...,.. Vessel a STOYA~:OV:\ 
49. Support Staff - Valer in~ PANE VA 
50. Support Staff - Pavel STOY~EV 
51. Support Staff - Ivan Dt:LO'.' 

• 
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9. 

10. 
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ANNEX A.9 

LIST OF INTERNATIONAL SEMINARS HELD 

Description ~o. of 
Participants 

1 

Seminar and Demonstration of 50 
Romanian Products for 
Computer-Aided Design 

Interactive Computer Graphics 120 

Strategy in CAD Systems 50 
D·~velopment 

Current Trends a:id Alternatives 30 
in the Development of C.\D 
Systems and Applic;ition -
in Sofia 

C'ucrent Tr·~nds and Alternatives 10 
in the Df'!··elopm•"nt of C:\D 
s~·stems an·:l :\ [' p l l Cl ~ i •) :1 S -
in Varna 

Introduction into th~ c:>)mpu t er- :rn 
Aided Design - in Varna 

Introduction into the Computer- 60 
Aided Design - in Sofja 

Graphic Standards - i.1 Varna 15 

Graphic Standards - ln Sofia 20 

?.olli:l :fo de 1 l i n '! ::ind Dat;J 150 
B21se Modules for Comput,..,.r-
:\ i r:I .:' 1{ D ,~s i t!n 

Dates 

3 

31.11 - 1. J 2. 1983 

14.06.1981 

11.10 -12 .10 1!18-1 

18.1!.l'.)8!) 

:;o. ll. I'.J35 

3.03.1986 

3.03.198() 

17.0:1.1935 

19.03.1986 

, " !" !:'.' • - •. .; • . .l ~ '.'.:. '.)8. l '1'.1G 



MODULE A: 

~·IODr:.r: Il: 

LEVEL T: 

LEVEL I!: 
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ANNEX A. 10 

CAD/CAM TRAINING PROGRAMME 

INFORMATION FOR MANAGERS 

I. Computer Applications in Industry 
2. Basic Concepts of Automation 
3. Building of CAD/CAM Systems 
4. DemonstrationiVideofilm 
5. CAD/CAM Hardware and Software 
6. Strategy in CAD/CAM Implementation 
7. Economic Aspects of CAD/CAM Implementations 
8. Introduction to Integrated Manufacturing 

Systems 
9. Practice with CAD/CAM Systems 

10. Training-on-the-Job 

INTRODUCTORY COURSE FOR CAD/CAM USERS 

1. Computer Applications in !n~ustry 
2. Basic Concepts of CAD/CAM and AutomatPd 

Management Systems 
3. Building of CAD/CAM Systems 
4. Demonstration/Videofilm 
5. Practice with CAD/CAM Systems 
6. Training-on-the-Job 

BASIC COURSE FOR CAD/CAM CSERS 

1. CAD/CAM Hardware and Software 
2. Practice with CAD/CAM Systems 
3. I Workshop: Drafting ~ith Automated 

Graphic System 
4. CAD/CAM Systematics 
5. Information Flow in C:\D, 1 C:\~lf Systems 
6. II Workshop: Design with a CAD System 
i. Training-on-the-Job 



LEVEL III: 

MODULE C: 

- 4 .. o -
r 

., .... 

EXTENDED COURSE FOR CAD/CAM SYSTEMS E~GINEERS 

1. Formulation of the CAD/CAM System 
Specification 

2. Operating Systems 
3. Workshop 
4. FORTRAN 
5. Specifying of CAD/CAM Systems as per 

Customers' Requirements 
6. CAD/CAM Methodology 
7. Training-on-the-Job 

COURSE FOR ORGA~IZERS OF INTEGRATED MA~U~ACTURING 

SYSTF.:'.'-!S 

1. Information Management SystPms 
2. Enterprizes Organization 
3. ~anagement of the Individual Proj~ct5 
4. Design Systematics 
5. Prepar~tion of CA~ 
6. Process Flow 
7. CAD/CAM Systems in :nt~grateJ ~anufacturina 
8. Practice in Industry 
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ASPECTS OF CAD LAB DEVELOPMENT 

Since the introduction of CAD/CAM systems in practice, 
the methods of work of the design organizations changed 
drastically. 

How~ver, there are still people, who hesitate - some, 
because of the great investments, others - because they 
are not aware of the multiple applications of these systems. 

In other words, although t~e decision of the wide introduction of 
computers in data processing was made by certain organizations 
years ago, the selection of hardware and software for 
computer-aided design became more difficult and is obstructed by 
the great investments. Something more, the managers are afraid 
that the decision made today may concern expensive and, later, good 
for nothing system. In the long run, the rate of hardware innovations 
is quite high. 

On the other hand, the requirement of the user is: A CAD/CA~ SYSTr~ 
WITHOUT PROBLEMS! 

The two-year experience of the CAD Research and Development 
Laboratory results in the definition of the following problem 
~reas in CAD decision-making: 

The user's requirement is not to come to a Jea<l-~nd when 
introducing new technology, i.e. he would like to use 
the equipment selecte<l toJay for a longer period nf time. 

~- Efficiency, meaning sm3ll initial investments, short 
pe~ioJs of turn-over, quick acceptance of the system by 
the users and good possibilities for its e~pansion, 
should be ensured. 

3. The system should give solutions for the organizations' 
problems, according to its possibilities, and be easily 
adapted for the respective applications and the existing 
structure of operation. 

I~ RESPO~SE TO THE C~STO~ERS' REQUIREMENTS, CAD LAB 
OFFERS: 

~ developed CAD,'CA~ ro~PLEX, that could solve problems in 
many applications. 
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., ... 
This complex comprises all basic possibilities that could 

be expected from CAD systems, as 2-D interactive grnphics, 
design alternatives, models, inventory lists, symbol libraries, 
interfaces to the usual peripherals. The COMPLEX includes two 
system divisions: 

1. The 3-D Interactive Graphic Syst~m - TtG'3 

This is a fle~ible CAD system based on 16-bit personal 
computers that could be used in all 3reas of applicatio~s. 
Its main features are: 

- Easy work with the system; 

- No previous knowledge of computers and 
proiramming is required; 

- Short training period; 

- Quick 3nd precise drafting; 

Possibilities for expansion ~nd conn~ction 
with other systems. 

~- The Interactive Integrated Graphic Design System - DIGSPE 

DIGSPE is a universal CAD/CA~I syst•·m b:1seci nn :-::z--b it 
sup~r mini computers, applicable in all areas. It is: 

- Comfortable for the user; 

- Easily adapted; 

-- :\ b 1 e to provide : 

. ' l J Design alternativ~s and models as follows: 

* 3-D wirefrarne model * 3-D model on the basis of free boundary 
surfaces 

* 3-D snliJ moJel * ~olour shaded pictures 

ii; A sraphic data base 

iii) A programme for archive management 

iv) Numerical control programmes 

v) An interface for data input to the 
production plannin~ system 
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3. 

The two systems build a comprehensive modular complex that offers 
to the customer solutions according to his specific requirements. 

Both systems are turn-key ones, comprising one or several 
workstations - individual ones or connected to n main-frame 
computer. 

The new in the offered C1D/C!~ CO~PLEX is, that it takes intu 
account the existing files. 

Ev~n th~ fil~s and ~r&wings ~reated by personal cnmputer5 could te 
used by 32-bit computers without any changes. 

A characteristic feature of the system is the possibility f•1r 
exchange of information bttween all !BM PC XT or AT compatible 
16-bit microcomputers and any 32-bit computer by means of 
IGES interface, i. e. the interface between TIGS and DIGSPE 
is available. 

In other words, 

Th~ software packages possibilities range from the basic 
graphics and dr3wing tasks to the sophisticated presentations 
of l-D colour-sh~<le<l solid models; to the comput~r-altle<l 
manufacturing (using numerical control), and to the 
~ruvision of data for production planning system, thus 
giving a basis for transition to computer integrated 
manufacturing '.CI~). 

The modular structure of the syst~ms nnJ th•~ interface between the 
16-bit a11J 32-bit computers guarantee the high efficiency of the 
CAD/CA~ COMPLEX. 

The CAD/CA~ systems developed by the CAD Research and Development 
Laboratory offer a lot of advantages for the designers' 
such as standardization, flexibility, conveniency by 
interaction in Bulgarian langua~e, logicolly structured menus, easy 
selection of programmes and, most important, a full modular 
training programme taking into consideration the initial level of 
thP customer. 
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4. 

The Research and Development Laboratory works and implements 
jointly with: 

- The Institute of Heavy Machine Building in Radomir 
- "ANGUEL KANTCHEV" Higher Technical School in Rousse 
- The Bulgarian-Hungarian Joint Venture "INTRAJSMASH" 
- ENERGOPROEKT Design Organization 
- ~..fACHINOEXPORT 

"BALKA~" Machine-building Plant in tovech 
- "ELPROM" Plant in Lovech 
- "GLAVPROEKT" Design Institute 
- "MASHPROEKT" Design Institute 
- The State C~mmittee for Science and Technology 
- The City Council of Sofia 
- NIPRORUDA Design Institute 
- The National Training Centre on Informatics at 

the State Association "SOFTWARE PRODUCTS AND SYSTEMS" 
- The ~achine Tools Central Research and Development 

Institute 
- "!ECH~OIXVEST" Computer-Aided Design Centre 
- "CHIMS~AB" Design Orgon~zation 
- ":E~I~" Higher Institute uf ~echanic~l and Elcctric3l 

Engineering - Sofia 
- Th~ Higher Institute of ~echanical and Electrical 

Engineering in Plovdiv 
- The Higher Institute of Mechanical and Electrical 

Engineering in Varna, etc. 

:\ l•)t of f:1cto?·s should be taken into consi<h:rati<>n !;hi;-n 
starting the implementation of a CAD/CA~ system, the software 
bein~ the most important on~, since it should be able to 
give possibilities for the system's expansion and its adaptation 
tn ~ertain applications and organizational structures. 

The success will be based on the versatility of the functions 
offered as well as on the simple and eC\s)•-to-learn work ;.;i th th..e 
programme. All commands are entered via dialogue in Rulgarian 
1~ither from a tablet menu or un the screen, or through 
the keyboard. 

The 2-D Interactive Design System 'DDESP) represents the nucleus 
of the 2-D design system that could be easily adapt~d, 
step-by-step, through additional mnrliil·~s e\:pnnsions, to c!ifferent 
requirements. The modules inrlu<l~ programmes for 3-D design on the 
basis of different presentations of models within the computers, ~s 
well as a finite-element-methods analysis, all of th~sc programmes 
including also the reL·1ti.:>d •lata vr•?11aration and pt·111·1~ssin~. 
Besides the different applications software packages, it is also 
possible tu introduce into the system's configuratin~ Q date bnse 
and numerical control progr::imming modules. 
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All packages are coapatible with the data already input by using 
the 2-D Interactive Graphic System - DIGS for SM-~ •inicomputers, 
since all software is developed by the same laboratory. Thus a 
coaplete system, that preserves the possibility for portability 
and that makes the introduction of new technologies easy, is 
provided. 

Being developed by means of a high-level programming language, 
the system modules could be installed on different 32-bit 
computers. This provides for the long period of use of 
~ILPKIT CC~PLEX in future. 

The information exchange with other producers' systems will be 
carried-out by IGES standard interface. This is a very important 
advantage of the system, that facilitates the communication with 
suppliers and end-users. 

Other interfaces for output of non-graphic information, such as 
to the production planning system, as well as for use of alrea~y 
existi~g progr3mmes, will make NILPKIT COMPLEX suitable for 
all applications within the enterprise. 

Th~ CAD Research and Development Laboratory offers CAD.1 CAM systems 
at different levels of sophistication, that could always be 
expanded in order to ~~et the needs of the enterprise implementing 
such a system. Thus the inexpedient investments will be avoided, 
no matter whether small, .or rather large ones. 

You could choose between turn-key systems on t~e basis of 16-bit 
mirrocumputer workstation and turn-key syst~ms b·1s~r! on th~ 3:-bi~ 
main-frame c~mputer - the so-called super-mini computer. 

When nne starts with small initial investments, with cne 
workstation, later several such ~orkstations are connected in a 
local network, so that they could use the same periph~rals -
plott~r, printer, auxiliary memory of great capacity, etc. Thus, 
each workstation has an access to all data. Besides this, when 
every new computer is installed, the processing capacity of the 
system is increased preserving the same short-response time. 

If one prefers the solution on the basis of a main-frame computer 
t!:~t, besides ~AD/CAM, might be used for other applications, 
:raphic workstations to be used with already installed main-frames 
:ire al·5o offl':'t"f'•l. In this case either colou!·, or bL1r;k-and-·white 
hi,h-resolution screens of different manufacturers could be 
selected. 

Each of these two alternatives is offcre<l by preserving the 
complete freedom of selecting the hardware as well as ensuring the 
samP developer of the software. 
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HARDWARE CONFIGURATIONS 

------------------------------------------------------------------ . 
SUPPORTED PERIPHERALS AND NETWORK 

l - Digitizer 

2 - Symbols Library 

3 - Plotter 

4 - Magnetic Tapes 

5 - Mainframe Computer 

6 - Auxiliary Memory of Great Capacity 

7 - Printer 

3 - Displ~r Juffe~ 

9 - Loop Cnnnertion 

10 - Line Connection 

• 11 - Star Connection 

1LTF.R~:\TIVES 

12 - One Wotkstation Alter~ative 

13 - Mainframe Alternative 

14 - One Station Alternative 

15 - Several Workstations Alternative 
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DIGSPE BAR CHART 

1 - 2-D Interactive Design System (DDSP) 

2 - 3-D Modelling System (TCM) 

3 - 3-D Interactive Design System (TDSP) 

i - Interactive Graphic System for NC-Programming 

5 - NC - Interfaces 

6 - COMPACT !I 

7 - GNC 

8 - APT 

9 - Finite Element Analysis System 

10 - Graphic Input/Output 5ystem 

12 - Relational Data Base 

13 - Graphic Data Exchage Standard IGES 

l~ - o~sign 

15 - . .\nalysis 

1G - Production 

17 - Applications 

.. 

• 
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