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2. INTRODUCTION 

This report is prepared by siv.ing. Einer Ski.8r\en, M.S. of NORCONSULT INTrnNATIONAL 

A.S., to UNIOO upon assilJlment by UNIDO as r.AO Systems Analyst on UNIDO project 

DP /BUL/81100911 1-03/31. 9.E. and after visit to CAO/Scientific Laboratory. SSA 

Chepeev Street. Sofie, in the periex2 Nov. 10 thrOUQfl Nm 21 1985. ana after debr1efmQ at 
UNIDO in Vienna on Nov. 22, 1985. 

J. THE ASSIGNMENT 

UNIDO has assilJled NORCONSUL T INTERNATIONAL A.S. represented by s1v ing E inar 

SkJRrten, M.S .• as CAO $yStem Analyst on project DP /8UL/6 I /009111-03131 9 E 

ea:ording to terms agreed between the two parties The purpose of the assignment 1s :c. 

assist Buloaria's Stele Committee for Scientific and Technolog1cel Progress w1tt1 tr1e 

deYelopment lfliJ utilizetion of computer-a1ded-dl!Sion systems Cheroware and software>. m 

ea:ordlncewith UNIDOJob Oescriptionof M .. ch 20 1985. 

The duration of the assi~ment is two weeks, and the duty station is Sofia. 

14 - 17 
18 - 25 
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4. SUtl1ARY 

This report has been prepared after a two week visit to the 00/Scientific Laborator·1 m 

Sofia. The evei18ble time hl!IS limited the opportunities for Obtaining an m-~pttl 

understf-\ding of possibmties and restrictions thet mtr( apply, and the observations shou Id 

be oonsidered on this tND.ground. 

ON OR~llATION ANO MANAOEMENT 

The institutioo appears to h8Ye established a CJDl professional work environment. ana a 

dedicated and well meneged operation. It would probably be of s!vantm]e to the operation tc 
-

give priority to further development of project procedures and to project menagement 

tram1no. 

ON KNOW-HOW 

The staff has edJcatioo end trei.1ing m v~ious disciplines reletino to ~D. but know-r.ow 

related specifically to CAO application appears in ~el to be limited to fairly recent 

trainirig. a would seem t:tsir8ble tn particular to increase tne experience from pra:t 1ca1 

implementation and :JS! of CAO ~terns on various levels in en or1J1111zat1ori. 

Because or the reptd development or hardWare anc:i software, up-to-date mrormat1or1 iS a 

critical factor in selection of strategies and plens of operation. A well or1J1111zed library of 

CAD infcrmetioo in the 00/Scientific Laboretcry will bee valuable resource 

Cooperatioo with international firms is an excellent mettoi for gaining experience witrHn 

the field of 00, and SUCh possibilities should be pursued. 

ON EQUIPMENT 

The lack of up-to-date arnputer resources may presently be a serious nana1cap in 

developing the C'AO/Scientific Leboratcryeffectively towrds the objectives If possible. Uie 

Leboretory should IS SDDn IS possible be permanently equiped with 1-2 persmel mnputer~ 

and at least one marn 32 bit work-station or mini arnputer. 

Standard CAO software for PC's should be eveileble fer evaluation end for ewcet1ona1 

purposes. For more extensive applications, the possibiltty of obtaining software tor 

work-stetions end/or mini computers in cooperation with users end selected developers 

) 

'-! 
1 



- 3 -

could be considered. 

ONFllWUS 

It seems desireb le to secure funding for oontinuing the development work thet has been 

sterted with the r.AO/Scientific lab-:ratory. 

ON PRODUCTS AND MARKETS 

I would assume that the 00/Scientific laboratory should operate so as to be mnsi!B'ed es 

an objective institution, emnomica:ly independent of venmr interests. 



S. THE PROGRAMME 

Sundlly Nov. I 0 

Transfer from Oslo to Sofia 

Mondlly NOY. 11 

lntrcWction to the project 

a General overview or the project 

0 lnlroducUon lo project Slaff 
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a Presentation or project offices and equipment 

T uesdlly Nov. 12 

The project object, organizatioo, stretew, operational plans and status ( pro1ect 

activities, lime-scheolles, resouras - information, staff, equipment, money). 

Introduction to user profiles and user participation in the project. 

a Study or projKl document.lion 

a Discussion 

Demonstration and discussion of project CAO products on PDP t 1 /34A 

O ()Hine demonslratian or existing systems 

D Discussion 

Wednesday Nov. 13 

lntrOOuction to the project educational activities 

a Subjects tr11led in the educational Pt'09f'lm 

0 Clients 

Demonstration of a "~tale of the art'" Per5000I C'A>mputer brought by Skjerten 
1 M1c:into5" Uier 1nterrace 

0 MICDran, I 20 cfraning Pt'Ggrlm 

Demonslr:ation and discussion of project CAO prcx1uct on IBM PC XT 

a On-line dtmcmlralion or existing system 

D Discussion 

Thursday Nov. 14 

fridlly Nov. 15 

In-house workshop/semirurs 

0 The stall of the rl, current lrtnd1and1lllrn1tives. 

An OYlriitw of CAO trends or development (mainfr1m1, distribulad workslltions. 

and PCs. 20 Ind 30 1JotJliC1lions, UStr lnttrr1c:1. lrlMftr formats. user 

cans:dtrations etc.> 

0 The imp1el or CAO/CAM syst.ems on 1i1t enterprise 

A discussion on the need r,,,. know-ho.,.. ·the antlysis or Ult process. plJmin9 arid 

, 
l 
1 
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Ol"QIRiZllion of the implement.lion. training of the staff. management and control of 

the facilili1s 1lc. 

D Sysllm tv11lualion 

O'l IVlllUllion or vendors, services. hrdw .... sonw .... perfONMnee etc. 

0 Justifying the investment? 

A discussion on the vri°'5 elements in evaluating the economics of CAO. 

0 Industry applicalions 

Dinner with Mr. BOJ]BOOY. first Deputy 6eneral Director or Center for Acee lier ate~ 

Implementation - Progress, Mr. Mateev, Director CAO/Scientific Laboratory ana r1rs 

lvanova, Project Officr of CAO/Scientific Laboratory. 

Seturdly Nov. 16 

Visit to industrial firms BTR ELPROM in Lovetsch and NPK MECHATRONICA m GabrOY•j 

MOndlrf NOY. I 8 

User seminar in Sofia. 

{See list or keywords in Appendix I ) 

Current trends and alternatives in the development or rAD systems and epplicat1ons 

Experiences from implementation or CAD systems, oovering subjects as 
0 Organization and know-how 

0 Personell 

0 Hardware and soflware 

0 Economy 

T uesdlly Nov. 19 

Review and discussion of observations, possible recommendations 

Meet~ng with Mr. Michni Michnev, Director General of Center for ~ccelleratell 

lmplementettoo - Progress, Mr. Plamen M8teu, Director CAD/Scientific Laborator·. 
Transfer to Varne 

Wednesday Nov. 20 

User 9emi,.er in Y8rno. videot8Pell for later ellucationel purposes. 
(See I ist of ktryWords in Appendix I ) 

Current trends and alternatives in tht development of CAD systems a;id app I ica~ ion:. 

Experil~nces from implementation of CAD systems, oovering subject!. a-;, 

0 Or9aniZ1lion Ind know-how 

0 Ptrsontll 

0 Hardwre and !oflwre 

0 Ecr"omy 

-r ra-isfer to Sofia 

i 
1 



Thursmy Nov. 21 

Concluding the visit 

Trensfer to Vienne 

Fridly Nov. 22 

Debriefing in Vienna 

Transfer to Oslo 

- 6 -
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6. THE OBSERVATIONS 

It wiH be Obvious that lime durino this visit h8s not permitted me to get an m-<Jepth 

tnowlat;Je of the CAD/Scientific laboratory, or to get a full understanding or possibilities 

end restrictions that may apply. It must therefore be noted clearly tt.at these observatmns 

shall be regan&j as preliminery 

6.1 ON ORSANIZATION AND 11ANA8EP1ENT 

The Stale Committe for Science 8nd Technical Pro;ress h8s established the Center for 

Aa:e11P:"·ated Implementation - Prqess, with mr. Michni Michnev as Director 

Oeneral. The CAD/Scientific laboratory is established under this Center ior 

Aa:elleretP.d Implementation, with mr. Plamen Mateev as Director 

Tile 00>/Scientific Laboratory is situated on SSA Chapaev Street. Sofia. with mail mg 

adress P.O. Box 112. Sofia 1113, Bulgaria. Telephone ( 359 2) 7052571705356 

There is Jii~ntly a total starr or ebout 30 people in the r.AD/Sc1ent inc Laoor atory. tc 

be increased according to current plans to about 50 people by medio 1986 Witr1 few 

exceptions the staff consists or personell with technical education 

The laboratory is currently organized with four departments reporting to the Director 

These are tile Mooelling Department (Mr. Popov), the Metoo:Dlogical Department ( r1r 

Bedrossyan), the Technological Department (Mr. Mincbw) ano the lmplementat1or. 

Department (Mr. Raynov). Reporting to the director is also a Decision-making Groui:i 

with ~pertment managers 8llCI some other persons as members. ano an Operation:. 

0roup headed by the Project Officer (Miss lvanova). Proj~ts are performed 1n a 

project orgenizetion under the Director, with staff from the various departments 

It is my impr•ion that the organization has established a pd professional work 

environment. The operation appears informal and aeatcatea, end well m&naQeO m a 

typical Dtcipltne/Project organization. Time did not permit me to get a clo-'..er 

impression of planr ,ng, oroanizatton, control and operetion or projects. I would 
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however generally assume it to be feasible to give priority to further development of 

project procDJres, in particular in view of the plS'lned expansion of the m::tivlties 1 

would also mnsii:Er it of ll!Vantage to the oroanization to ~t some training in pro1ect 

management on various levels. This can be achieved e.g. by offering external training 

mur:.es to one or two key persons, as a basis for further internal trammg. 

Alternatively it can be m::hieved by in-house seminars given by an external specialist 

during 2-3 weeks. 

As part of the development of project prcx::ejures, I would mnsider it of 5j\tantlq: tc 

develop a "QUDlity assurance/quality oontror menual for the performance of pro1ects 

ror external clients. I would assume that this will be or benefit ror mternai 

organization and mana]ement of the work:. and also for marketing of the "pr00ucts-

6.2 ON KNOW-HOW 

The technical staff has education and experience- from various univers:t1e$ =~= 

companies, within fields of Electronics, Automatics, Telematics. Rad1otecr-1r:•c~ 

Automation of prlX1Uction pr~. Mathematics, Technical cybernet1cs. Stat?:ti.::S 

etc. Some k:now-how is available within tnication end within use of media for teoctm •. ;. 

and some educ8tion and experience is available witnin the field of civil er.gmrer :~1.; 

Know-how which is related specifically to CAO seems in general to be limited to fair Iv 

recent 81iiitional training of the staff. The staff appears to have a CJn1 basic know-t\Ow. 

and is working dilliQently on extending the rAD know-how in several rielcis Dy u~ o~ 

available equipment. The equipment is however a limitation, as mentioned below 

It would seem highly deSirable for the laboratory to have experience from prc.:!1car 

implementation end use of CAO in industrial production, but such know-how 1$ of 

course not easily available in Bulgaria for the time beeing. I will consider 1t ~ an 

important ll!Venta;Je thet the orgsnization also continues to ~elop its un1Erstand1rr1J oi 

the wievpoints, at management level es well as at operator level. of an industr ;ai 

end-user. 

The implemenllllon of CAO in 1n engineering or producllon enterprise is nol only 
1 lldln1c1I quesUon of hlrdwre Ind sonwre. ll is Indeed also 1 difficult and 
important organizaliOl'lll Ind economical question. How lo ICl'lirt lhe know-how 

J 

~ 
1 
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necesury for Al.ting Uw r-ighl decisions? How lo define Uw objective~ .Ind Ut. 

str1l19Y, lftd how lo pl111 lftd arglllize the selection lftd implementation or CAD 
Mlny experienced CAO UHl'S in the wwld lodly will 19"" with lhe followihCJ 
c•eful lnlnllglmefll sllillfnlnl: "twn if w1 c1n 51y lodly lhll lhe results or our 
expenditure ... good. il is correct lo ednowledge lhll we did nol rully sH the 
problems lftd possibilities in implementing Ind using CAD. -

lmporlllll questions rise in rel1lion lo how lo ICl'lire 1 system. ~Y third party 
procurement. by third perty clewlopmenl, by in-house development. or by any 
Combinllion of these. In-house inform1lion is onen regrellJibly overlooked. 
Educ1lion of operllors IS well IS, nol lo forget. of IMRlgll'Renl is important. 
Tender procedures lftd lender tv1IU1lion must be crefully pl1m1d Ind contract 
coodilions A.?~oli1led. Delivery, inslJlll1lien Ind llkeovw must be considered 
along with training or operators. Adlplion of the sysllm lo the 1ClU11l applic1lions 
is costly Ind lime consuming and inwlws definition of sUndlrds Ind procedures. 
development of librries and macro commands. etc. Q.ialily assirance must :iot 
be rorgollen. And finally the question or economic ev.lu.lion is rMybe the most 
difficult or 111. Most or the experienced users rererred to above will in addition 
.,-ee lo the rollowing statement: 1>o not expect immediate cost reduction· 

The frontiers of CleveJopment within the field of CAD are moving very fast rt 1s or C!"~~ 

importance fo:- correct evaluation of the various possibilities for development c: lA[" 

in Bulgir1a that the CAD/Scientific laboratory is keeping well up lo oatt ir 

information about the general <Evelopment rf CAD. This relates to trenas in tiarawar:. 

software, mst, venmr profiles, practice! applications etc. Examples of compar 1;.)f, 

matrixes for software and for venoors for use in a an 1nformation llDrary are snOVfr, :r. 

Appendix 2. Information may be obtained in many Wtf,'S, but may not De so reoo1ly 

avallable in Bulgirie as I would be used to from e.g. Norwey. A well orCJ601zed hbrar·t 

of C'AO information in the CAO/Scientific Laboratory wm De a valuable resource for a 

number of institutions and a>mpanies in Bulgaria. This will however reciu1.-e . 

specialized personell and use of modern methOOs for information management. It woula 

seem of mf\'antage to ~ive relatively hiQh priority to the development of the informat1or. 

library in the CAO/Scientific Laboratory 

The educational pr<JTamme of the CAO/Scientific Laboratory appears to De .ve:; 

be lanced, end the teaching equipment seems~· I did however not hove sufficient ! im~ 

to stlD,t the prCJ1'emme closely. It m1~t possibly benefit from expanainQ on some eir 

the trends Ind user viewpoints I hid the opportunity to express during my visit 

would recommend this to oe given further amiderallon. 

The Dtrector of the Center for ~Berated lmplementatton, as well as the Director of 
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the CAD/Scientific laboratory expressed special interest in finding ftehlS ano met:n.~ 

of cooperation with interneliOl'IDl firms in order to extend the know-how of trrc 

CAO/Scientific laboratory. This is 8'l exellent methOO for ~ining experience. w"l1c~ r 

recommend should be pursued. UNIDO mi\1lt possibly be of assistance also for ttu~ 

purpose. Knowing the field of realtively mvencm research and apphart1on of CAD m 

Norwav. I can see certain possibilities for expendi09 the contm:t between trre 

CAO/Scientific laboratory and Norwegian institutions and mnpanies. 

6.3 ON EQUIPMENT 

The CAO/Scientific labc.ratory is equipped with a PDP I I /34A computer w1~:-i 

hard-disk, tape-unit, plotter, hard-copy unit, Tektronix 4013 storCI}! tube graornc:. 

terminal, stendard ASCII terminal etc_ The Laboratory hes access to !Bt-: ~C )_r 

personal computer. CAO software is partly based on commercial products ( DC( ... :, .1 ~rr.j 

partly on in-house development. 

It is my impression that the leek of up-to-date computers ffil'IY be a ser iouc harn~·-:.:ie: ... 

tne future development or ttae CAO/Scientific Laboratory towanlS tl'le spec1f1ecJ ()JC:; 

The development or CAD is lo I large ex lent lied lo the developmer1t or hardw !'"'! 

equipment Only e few yers ICJO mainfr1m1 computers dominated ir. C~L; 
applications. Now we se 1l least t.hree distinct development trends 1 l ir.e
m1infr1mH ere !>Hine] used only for the very large 1pphcal1on'i. ,,. .. ~ 
minicomputers hlVI been gaining territory lJ The so called wort-sl1lions. 
powerful sm11i machines working logelhlr in networks. art develo~in·~ ver~ 
r1sl and rn1y be laking over I.he majority of lhe CAO computer market. ~) The 
Personal Comriulers. small desklop machines, are gaining popularity for less 
extensive applical1ons and pilot projects. Tt1e application of wor~-slal1or.s an.: 
networks allows Ult development of powerful CAO systems ~•t:"I cai;a..:it. 
ta'lored l,, v1ri1ble demands and with a reasonable entr'y-level cost The cus~ :/ 
1 3:? bil modern work station with 1-2 Mb memory 1nd say 50-100 l"".t 11s• 
storage is presently $ 20,000 - 50.000. 

Al lhe same lime we find 1 trend in software and h1rdw1re development witt. 
incrtning 1lltnlion peid lo lht Hor interface. This involvt5 the use of f15l 
bil-tl'llPPtd displ1ys, also C1Pabl1 of h1ndlino pop-up or pull down menus which 
oflen m1y be user defined. -'it use of menus mey allow 1 high degree of 1daoltor. 
of the sysltm lo the prCK'tsS Ind procedures which may be relev1nt for each 
different user • dlvelopmenl 1lso i1WOlves lht UH of wind•• technique 
allowinQ sep. !lftli!:1lion lo bt acliw in different windows on the same 
tcrttn, with 11. .y to transfer inform1lion btlwun lht windows. In this w1y 1 

dni.,,.,. rnty N\ a CAO sys'.em in one windot¥. while· 1t lht "'"' lime running 
t.9. In applicallon for 1ntlysis in lftOlher window Ind 1.9. e word processor in a 
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third window • .nd thin tr1nsferring information between the windows 1s needed 
This opens the possibility of using one mediwn in I pr1CliC1l Ir.cl nexible 
inlegrllion of dia"!"..-enl 1PPlic1lion. possibly running on different computers. 

I woold for several reasons recommend that the C'AD/Scientif1c Lat>oratory. tf at all 

possible. as soon as possible should be permanently equipped with I - 2 personal 

a>mputers (e.g. IBtl PC AT. Olivetti M21 or equivalent) end 8t lettSt one- wor~ st8t 1or; 

(e.g. Apollo or Sun or equivalent) or a powerful minia>mputer (e.g VM II. PRIM~ or 

equivalent ). I would also consider it of ~antci;: for the laboratory to gem experience 

with the use of e Locnl Area Network for rensons mentioned above. I am not iam1har 

with present restrictions regarding procurement of such eQUipment in Bulgaria. and 11 
-would be necessar·{ to consider various dSpect.s of this recommendation more closely 

Th~s also cpplies to the important question of venror support. An upgr~mg oi me 
a>mputer equipment in the lab would stimulate the professional environmer.t, mcre...=-se 

the cap9;ity for msistance to u~s end open the possibility of off er ing hands- or. 

cJemonstrations to various clients. In this connection I mignt mention ttle positive 

experiences with "CAO Welk-in r.enters~ in Other countries, where CAO haroware an.:; 

softwere is evnilable to potential users for the purposes nf education. evaluat10r. anj 
training. 

There is presently a lar17! number of CAD software systems of Clifferent t·1;ies; 2D. 3~. 

MOO!lling) available for as well main frame computers, as for mm1computers. won 

stations and for PC's. The development of an in-house CAO system from scratcr-1 r.~ 

proven to be very ti me end cost consum mg. and shou Id poss i b Iv be avo 1 IEl for t ir ; :. 

reason I would recommend that the CAD/Scientific Laboratory roes an evaluation •Jf 

several commerctai system~ of various types, in orde~ to gain knTN-how ai!d to be aofe 

to oive realistic end independent edvire to potential local buyers This may pr 1mar: !" 

apply to CAO systems for PC-type computers, and may in my experience not mvol ... e 

protiit>itive costs. 

fer work· j\ation or mini-computer the CAO software i! more costly arid romp lex. aria 

It mlQht be necessary/feoslble to aqutre ( p"eferat>ly oeneral and openJ CAD software 

system(s) in some !\lr t of cooperation with users or user groups on one hand and with 

selected developers on the other hand. The purpme of the ax>peration would b~ to ~~i~t 

in, and eccellerate, the owelopment of more extensive CAO application. end of course to 

develop the in-house know how of user requirements end system restrictions and 
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possibilities. The first step in this direction a>uld possibly be to cE\'elop a list of 

system specificetions based on general local users requirements, end then to oppr~h 

developers/venmrs oo this besis for the purpme of discussing possible cmperat1on 

The use of locally proWced central and/or peripheral equipment CX1uld be CX1nsidered 1r. 

this mnnection. 

6.1 ON FINANCES 

The cE\'elopment of the CAD/Scientific Laboratory for the objectives staled m tr1e 

Project Document would iD:Ordincr to all experience be demanding on fmanc1a1 

resources, a demand which may be very difficult to estimate in aivance Time r-.as :ii:;: 

permitted me to get an in depth impression of the financial s1tuat1on. and 1 !!'.': 

CXlnsequently not presently in position to CX1mment on this It would however see:-:-· 

desirable to secure the funding for CX1ntinuing the development wort: that l"1es5 t·~~r, 

started with the the rAD/Scientific Laboratory. It is my 1mpress1on tnat tnere ·~ 

presently a solid foundation and potential for development towards the s;:iec:i:~: 

objectives. 

6.5 ON PRODUCTS AND MARKETS 

The rAD/Scientific LDboretory will in meny respects operete es e consulting c:ompan~ 

The prooucts m~ be out I ined as: 

0 Feasibility studies roncerning C.AD implementations. 

0 Project Management for CAD implementations. 

0 CAO hardwere end software system mooificelion, option end 1mplementot1cr; 

O CAD systems procurement on behalf or cl 1ent. 

0 T reining end ediJCalion in CAD applications. 

0 Information concerning ('A[) systems end epplicetions. 

I will consider it desirable for the CAD/Scientific Laboratory to be considered Cl!i 

objective end economically independent of vero>r interests. This, t~ther with nigr, 

J 

t 
1 
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profm1onel CJJBlily and serv1ce m 1ndad epprDll:h, wm secure the raeceswy mnfidence 

fr\Jln clients. 

The markets for the services of the rAO/ScienUfic laboratory ere 1n brmj terms: 

0 Industry 

0 Engineering, Architecture 

0 Education 
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CAD/Scientific Laboratory. Sofia 

Some keywords from seminars on 
selection and Implementation of CAD in an organization 
Sofia/Yrne tbember 1985 

, ... Haw 
L ttterature 
Journels llld newsletters 

Jolrnlls 
Campullr Aided Oeslf'I 
The Andlrsan Rlpcrl 
CAD/CAM Digest 
Compullrs in Mechmial EnginHring 
Kllins Nlwsl1U. or Computer Grmphics 

Reviews 
Periodic Rm1w of CAO/CAM llWstry 

Merrill Lynch. New York 
Books 

The Guidi for EYllUIUon nS lmpl1m1nl1Uon or CAD/CAM Sysllms 
C.Chasln 

Compullr Aided Oeslf'I 
Edited by J. Encrnlao, Springer VtrllCJ 

Lectures llld seminars 
Exhibitions 
QJnsultants 
Pi lot projects 
CAD/r.AM "Welt in Centers· 
R&D activities 

Deftnltt.. of alajective 
Prcm:ttvlty 
Turn eround time 
~lily 
Wert envtnnnent 
QJmpetitton 
Offtmspa 

APPENDIX l 

The fcrmel objective is to prcxluce ctDJmentation in shorter time, at a lower CXJSl and 
with better quality. But the precttcal objective Is to keep up compettvtty. 

Pl•nt111 llld .,..tzatlon 
Tllkfon:e 
Schd.lle 
8Udg9t 
Analysts" eppltc:ettans 
Sellctlan" stretew 

Myrptr(s LIW rt rA0 
The 'flt8m thet you can afford, can't Ii> whit you went tt tom. 
The~ thet '*'ct> what you went tt tom ... you can't afford. 

l 
1 



Type fl visue1i211Uon 
20/20 with 30 visueliZlllion 
3D 
Mmemng 

Specialization 
Oener11 chfting 
Problem cr1ented 
Prmb:t criented 

System philosophy 
Mlinf rmne 
Distributed work stations 
PC 

User int.erfece 
Menu (Pop-up) 
W1nmws 
Pointing O!Yicz C Pa/Mouse) 

Aquisition or system 
Third party prm:urement 
Third party development 
In-House development 

lnfar•alion in-8-se 

Evaluation of potential systems 
Harct#ere 

System configuration 
Massstarege 

Floppy disk 
Harddislc 
Streamer tape 
Videodisk 

RAM minimum 
recommerQd 

ROM routines 
CPU capw;ity 

noettng point 
Serial perts 
Options fer uwading 

Dlspl~ 

lnl8'1"eted er 91P1rete VDT 
Colours er 8/W 
Size 
Refresh rite 
Resolution low ( 500x500) 
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hift ( 800x800) or better 
Duel 9Crmn mnf9trettan 

Input dlYtces 
IC~ 
Mauae 
Jl1isttc:k 



Digitizlr 
Tablet 
ScartiW 

HarcbJpy output devices 
Platter 
Hm~untt 
ASCII printer 
Orephics printers 

lf1t8Tation with other hardwire systems 
Network 

Protm>l 
Speed 
Transfer cable 
Multiuser epplfcet1ons 

Mmern line transfer C RS232) 
System dtwere 

Operating svmn. alternatives 
Wirdlwing technique 
Pop-up menues 
Terminal emulation 

Editors 
LanprJe mmpners 
Symbolic debul}Jr 
Number af wcrk stations to coora:t 
Drivers fer coonected herdware equipment 
NXJ!Jss mntrol 

Application softwere 
Portability 
Mm-o axnmand langLBJe 
lnterfa::e to stardrd Fcrtren IV 
Detabme impcrt and export capabilities 
Documentation and venciJr support 
Uparte! - r.mts 

- 16 -

F~ilities for crafting, editing, <b:ument control, etc. 
Physical requirements 

T empereture 
Noise 
Vibrations 
Al'• 
Heidi ts 
Power 

. Lt9\t 
Fire 

Tllldlr pr....,re, teadlr IYaluaUon, cantract negDtlatlans 

Dellnry. llltallatlon llld tat.,.. 

Tralnlngofaperatll"a 



Mlptt. of system tD •PHCllltan 
3-12 months? 

StSld!I ds 
PrcaDres 
Libraries 
Macro"s 
Menue·s 

Piiat prmlucttm 
3-6 months? 

a-Hty 1DSUrence 

Emm.ic ev1luetian Df epp limli• syslell 
Pnxb:tivity ratio 

Manhour anumption ( 2: t ? ) 
Turnaround time ratio 

Time gained ( 5: t ? ) 
Ernr rdl:lian ratio 

Potential ernr MDl:tion ( 4: 1 ?) 
inaccurecies 
transitions 
mnmuniClllion 

Office spa CXJSf. impa:t ( .5 ?) 
Dreftng teble 
Desk 
Reference mcuments 
Storage spa 

()peretionel cast impm:t ( .8 ? ) 
Lebourmst 
Equipment mst 
Maintenance mst 
TralnlnQlsupport cherQes 

P1t1-out pertad ( t 2 months ? ) 
Total system mst 
Labour cmt SBYlngs/mooth 
Office spa 91Yings/month 
rAD system cost/month 
~ system maintenance mst/mooth 

- 17 -
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APPE:!DIX 2 

CAD INFOR.fATI ON LIBRARY 9 SKETCHES 

A User Questionnaire 

A Comparison ~fatrix for evaluation of softvare 
and so~vare vendors vith particular relevance 
for PC-base~ so~vare 

A Vendor Comparison Matrix 

A Vendor comparison Matrix example 

, 

' 1 



CAD INFORl1ATION LIBRARY 
SKETCH OF A USER QUESTIONNAIRE 

- 19 -

With particular relevance for PC-based software 
Ader ence: (hphic Systems Inc. 

8ENERAI. INFORttATION 

Q-gan1zal1on nmne: 

Name of respondent: 

Type ar firm: 

SYSTEH UTILIZATION 

$/Stem mnfi~reuon and cost: 

UseafOO>: 

Percent of drawings normally completed entirely by 00>: 

rAD inta;reted with other software? 

Effect of 00> on office: 

Strengths and weaknesses of system: 
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CAD INFORt1ATION LIBRAlr: 
SKETCH OF A COMPARISON MATRIX FOR EVALUATION OF 
SOFTWARE AND SOFTWARE VENDORS 
With partlcular relevance for PC-based software 
Reference «nphic Systems Inc. 

, ............. 

Appllcatlan type 

System canfiguretian 
flq»py dist system supJXJl'"t 
Hird dist support 
RN1 minimum 

recommended 
Mathematiml mpnx:essor 
ser1e1 ports requ1red 

remnmendad 

Display •tcrs 
Resolution low ( 320x200} 

h~ (6~0x400) or batter 
Dual screen aJnfi~retion 

Input dlYices 
Keybollrd 
Mou9e 
Digitizer 

11..-dcapy output dlYlc:a 
Plotter 
0rephic printer 

t1ecro end dltlbae Extraction Capebilittes 
Macromnmend lerw;p1ge 
0rephtc mte extraction 
Symbol attribute extract ion 
am of Materials 

hca•eatall• 11111 "'*'" 1apport 
Tutartal 
DemodtSlc: 
Softwn '"Hllp· recmty 
Alltstance bv phone 
Tretntng murae 
u... croup/Newsletter 
Updates - Costs 

I· 

j 
1 



• 

I 

I I I II 
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CAD INFORHATION LIBRARY 
SKETCH OF VENDOR COMPARISON MATRIX 
Referenm: fhphicSystems Inc . 

Yllldar 
Name 
M'ess 
Telephone 
OJnts:t . 
Dote of first desi(Jl firm instelletion 
Number of instelletions 

Domestic 
Fcnlf) 
Tatel 

lmlc drifting software 
Paegeneme 
Pnv-emming I~ supported 
Number of Javers 
Dela bl9e gmmetry 
Mecro commends 
Appltallion libraries ~plied 
Features 
Application software cEsc:ripUon 

flardw ... 
Digitizer 

Manufacturer 
Pmtttontng device 

Graphic displ~ 
Manufacturer 
Type 
Maximum resolution 
features 
Type or menuing 

Central pnx:essing unit 
Manufacturer 
Maximum number of ~ephic displays/processors 
Networking 

Plotter 
Manufacturer 

Support 
Tretntng 
Metntenn:e 
U.-1roup 



Price 
Hm dwm e & Software 
Software only 
Hiii dwn only 
Meintanence mst 
Training mst 

,_. campeny foundld 
Type~ owrwship 
Number /location of Dffices 

Domestic 
Fcrei~ 

Firsial profile/Bross sales 
~ pmete 
00> 

- 22 -
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CAD INFORMATION LIBRARY 
SKETCH OF VENDOR COHPARISOh MATRIX 
EXN1PLE 
Refererm Chphic SVstems Inc. 

Yendor 
Nne 

tiJmpuf6N'iSiM tlrptraf itn 
M'ess 

14 Crosby Dr. Btdtrtl, l1A 0 I ?JO 
Telephrrle 

(617)275-1800 
QJntact 

£1/a/Jt!lh flcKin/ey, ff61J61)1!!r Pll/J/ic RelatiM, 20 I Burling!M Rd, 6/Jdftrd, l1A 
017.10 

Dete of first desi~ firm installetion 
Jrtl f/IJIJrtr 1984 

Numbr of installations 
Domestic N/A 
Forei~ N/A 
Total N/A 

Beste drafting software 
Ps:tagename 

C401J4 ..,X / 01/NTIMJ .1000 
Prcvamming I~ support~ 

FtRTIWl/C, PASC4L, FOllT/lAN 77 
Number of layers 

256/102.f 
Date base geometry 

J-0/25-0 
Macro axnmands 

Svpprt811 
Applir.cttfon libraries supplied 

A/E/C 6fld llStlf' t:r86fl!d 
features 

Exf111$/f16, C11111p/1t1 dlsr:ript ions w1i/6ble 
App11cetton software d!scrtptton 

lnl/Jflrl//811 ('Af)/rNf/C/11/rAE ~161118 with m.Te lhtin .100 sp«ializ«I 8fJp/it:11/ ions 
dwr1 /'d6/}11$. A/£/C 11pp/it:1f itm lllC/u:JI rchll&t1n, 16cillll61 H11f161}111114111, 
~1119, /Jl'(Jt:tl$$ lfll/ ptJWr Pllfll *"'I lflll II, /HJl/llilY} lflg/,.-/ng, CIYl//sile 
111g1,,.,.;,,,,. p/4nl 111""1111111, dlt1illt11611tl tYptr/ing,· llllli16tr ic8, p/p/f11611t/ 
i/18/rvmt111llllM, #/1111Jr6/ Dfllltlillfldl.ff'1, gnr1/ m-'lllfll, .-wydlla in,tJvl, 
lnltrm61/M Hllflll/llJl116flf llltl lrh. pu6/it:6titm Spac/6/iar/ JJd6fJ&1.., a/811 Wli/6/Jle Ir,,,..,,,, 1111/(Jfl 611tl 1/at:lr le, ""611tl llllp/lml IPIJ/la/lltlnl. 



......... 
Digitizer 

Manufm:turer 
Qlnputl!l'Yiskll, tnstwtew 

Positioning device 
Ptd 

Oraphtc dtsp lftf 
Menufm:turer 

Olnputervisim 
Type 

- 24 -

11anrx:hromatic rBSler., aJltr rBSlerqJli01181 
Maximum reso1utton 

900x/152pix 
Features 

Yaries with 5YS(em 
Type of merwing 

St:rtJen, teybotrtl, functim teys, t4blet/stylus, push butlm cursrr 
Central pnJCfSSing unit 

Maiufdurer 
tanputervisim, 1611, Digital, Sun 

Maximum number of ~ephic displeys/processrs 
Yaries 

Networking 
Yaries 

Plotter 
Menufm:turer 

Olnputervisim, Yersata:h 

Support 
Training 

Ollsite tp. training,· _,pl/prab:tivlty supptrt 
Mafntenence 

Ha df!n' 4f1ll JrJRwre 
User~p 

£8St, lfitMtlst, lnterMti(¥16/ 

Pr tee 
Har<t.vere & Software 

LIJWl!lldsystemsl 49,000 + in.JOOOseries 
Software only 

Slart lllld!lr 15000!tr1611PCXT611t1AT 
Hardware only 

Prials vry /Jy sys/8111 anfigvratim 
Matntanence cost 

Yr• wit~ /yfJ6 of antra:t 
Tretnfng cost 

Yrl6il; wg. lllb/11 tp. tralnl119 l800/Wk 

...... 
Art:lllllCl11r1 (IOI), £/ICl.£119l111rl119 ( '101), 11lldl. ffll/11611'/fll (501) 

• 

• 

, 

' 1 



Yendar a..., wg111imtm type 
J)sfans (llrtlflar661111 S1Jl!1Wrt1) inflTa/Jlr 

Y..- ampeny founded 
1969 

Type or ownership 
Pu/Jlic (NYSE) 

Number/lcx:ation of offices 
Domestic 

6 in US* C4nall 
Forei~ 

25 
Ffna:ial profile/Bross sales 

Qrporete 
<'AD 

1984' 156611 
198.J I -f0011 

I 

I I 
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