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ABSTRACT

The project is titled "ADVANCED MANUFACTURING AND ENGINEERING
METHODS", DP/BUL/81,/009, and it is implemented at the CAD -
Research and Development Laboratory in Sofia, Bulgaria.

The objectives of the project were to improve the quality and
raise the technical level of design activity in a number of
areas, such as industrial design, building design, urban

design, etno,

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 and training ground for personnel of different
design organizations in the country.

The project was associated with the developing and upgrading
of technical skills and research capacity in the field of the
computer-aided design in general, as well. As a result of
this, the Centre is ncw in positicn to render a broad spectrunm
of information, services and technical 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 vears,
storting September 1932.

The main counclusions and recommendations are 2s follows:

Experts recruitment has been a certain difficulty, especizlly
in the beginning of project, although the Bulgzarian
counterpart has mnde a lot of efforts to find suitabtle
candidates through other channels. However, 5 expert

missions of 0.5 m’'m each havs been carried out so far and the

Sth 2 weeks assignment is scheduled for the beginning of 1387 in
accordance with the expert's availabvility.

37 specialists have been trained abroad for a total of 26.25 m/m and
the last fellowship (for 1 m/m) is being processed at the moment, the
fellow being expected to complete his training in accordance with the
project termination schedule. .

10 specialists have been sent for stiiy tours abroad.



The total UNDP input for equipment has been fully utiliz-d

and all equipment items used for meeting project shjectives.

Th> insufficient expert assistance was cempensated by

nprert assistance of specialists recruited Ly the Government, 2
well as the conclusion of 3 subconiracts far dedicated?

=hicational subsystems. As 2 result, 2a Audio-Visual z2ad Viden

Laboratery and a good llbrarv were equipped and bercame the has

for the production of training materials, including video £i1
s

, erto,

The prej=ect outputs are already achieved by the national
raject staff and they represent the basis for the futurs
levelopment in this field, as o part -7 the Tourth
Programming Cycle Project called "EST.JLISHMEYT OF 3
TRAINING AND CONSULTANCY CENTRE FOil ADVANCED MANUFACTURING
TECHNOLOGIES".

The Tentre established is capable to carry sut consaltanoy
en introduction of the 1“fvg"a*ed manufacturing
srstens that are a principa’ly aew approach o industr:,
Boseed on the fact *hat all thosu concerned with
aanufacture should have the possibility to oxchange
information in order to perform their dutiss efficientl-.
thae
to 4
B int=aarg S ng oaf
ale production enterprize and the result
v multipl*cd and laplemented in other =i
s, thus leading to the gquick upraiszl of
Tevel not only in the devolopment ool th
tion units in the country, but ir the ind
"y Republi ia a well, This pro

L
: C g
avcompanied by training of speq ts and workers

industry.
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1. INTRODUCTICN

1.1. PROJECT BACKGROUND
The results of the scientific Jnd
pragress in th= People’s Republ:
intelloctualization of “l)dd‘fiﬂn
effective use of computers for ind
require new, advanced technologies,
art organization and methods of work in thp f*v'd of
the design, that is a major factor in industrizl
production. A logical soluticn to this problems was
the establishment of a contralized unit for the
development and implementation of computer-aid.d
Jdesign systems and methods. Thus, ia Moroh 1792
the CAD Researcii -u3d Development Loboontars wos
established as 2 structaral link of "PROSREZS” T.ontvre
for A“velerated Implementation within th- Tommit® oo
fir Sc and Tochnical Pragrzsc of the Peonic’s
Repu*l c of Bulgarisz.
The "PROGRESS" Centre for Accelerated Tmplementatlion
i35 a unique organization within the Pecple’s
Republic of Bulgaria. Tts major objectis ;e

- Organize and guide the complzxy ress
selention, sxperimenting and aocelerated
implementation in production of Rulgarian
tavertions ad Tureilgn scient D51 o
technical achievements that are not included
in the branch plans for scientific cnd
technological progress;

- Porform 2 letailed *echnical and ccoonomical
analysis and evaluate the economic
sonditions for the purpose of oversoming
temporary disadvantageous results, prev:
from economi:~ visk, decreastag ¥ ay
costs, lnereasing the economic o Tieno
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. PROJECT GBJECTIVES W
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The objectives of the praject vere as follows:

a; Development Objectiv:
The development objective of this project
is to ilmprove the [nality and rais- 'h
technical level of design activity in 2
number of areas, such as industrial desizn,
building design, urhban design, etc.

b} Immediate Objective
To consolidnts and upgrads the Bulgarian
Centre for Co-ordinaticn and Develcopment of
Comprier—2ridod DPoslon Systems ‘[’:(,'C:\D\ , wii:h
is to become 2 focal point and training ground
for personnel of Jifferent design
organizaticns in the country.

o Achlievement

he results aohievaed during Projoc! ave summarized
as follows:

: b . logments on
i computers, 1u«1 vding modules

the integrated system, as per the
work Plan, have been dei-sloped;

IS
o

- This system has Leen multislieced bo Lo
us-—d on microcomputers an'l cemplet.:!
Sith 0 addir i oaal madales, l'? b bl

.

quick invasion of microcomputers in

industrys

- This multiplication made the Projoact

outputs voery pepular within 'he country
1

) 7
due oy the vers l1ow cost, e aptimization
. s i CooEns
nf *he designers’scluticns, raising th:

auality and thus, leading to the increass

of the efficiency of the design artivities;




- The micreprocessor systems are implemented
in 5 techrpnical universities 5% the country
and used for training of students and post-
graduates:

The turnover 5% the mure than 29 s¥stems
already implemented in the country, after
one year of nse; is estimated at 207

At the moment of the Project completior,
about 350 persons have undergone one -

another type ¢f training for the
integrat-=d CAD system.
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OFFICIAL ARRANGEMENTS

Th> assistance was requested in 1982. The Project
Document got approval and was signed on

September 16, 1922, the UNDPP input being US & 300’000,
Government Contribution of Leva 2,120°0C0 and the

CAD Research and Development Laboratory as the
Goverrment implementing agency.

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

- Due to the decreased total amount of UNDP
input for the country, the Project Budget
had to be revised to US § 259°500:

- At the end of the Project, in order to
cover the complete training programme, the
UMDP input was increased by US & 23'230,.
The initial Government contribution was increas=d
during the course of the Projs=ct by Tava 2007000, used
mainly for facilities and equipment.

It should be stated that at beginning the Project did
not go very smoothly. As a result, in September 1984

the Project Director {and Director of the Laboratory)
was changed. After that the Project activi®*les was
managed very efficiently by the Project Director jointly
with the Decisicn-Making Group in excellent co-operation
with T¥DP and the Executive Agency UNIDO and the overall
suppnrt of the Government authorities concerned.

The Government contribution was exoollent both from
the point of view of quality and timing of the
required ianputs.




PROJECT ACTIVITIES

The envisaged project activities were as follows:
Schedu- Actual Schedu—- Actual
led Start- 1=d Completion

Project Activities Start- ing Comple- Date
ing Date tion
Date Dat-

1 2 3 1 5

1. Assignment ¢f Mana- 10/82 1082 €£3,’33 n3/82

g
gement Team
2. <Cstablishing and 11,82 1182 an o SIS T
Documenting Work
Plan and Network
Timetabl:
3. Discussing and 01./83 01-23 C6/272 N5 °R3
Approving the
Detailed Work Plan
and Network Time-
table
1. Developing Speci- - 09783 0533 1271 2
fications for the ‘
Complete Equipment
“incl. software’
3. Training Bulgarian 09,83 09/83 12./26 12236
Specialists in CAD
artivities /Study
Tourec and Fellow-
ships®
5. Delivery, Installa- 10,/83 0383 1976 nnsasg
tion and Implemen-
tation of New Zquip-
ment “incl. Softwars®
Tor the Z?algarian
CAD Centre
7. Conducting Scienti- 10/83 3,83 12,885 12,08

fic Research and
Development Activi-
ties to Produce an
Integrated CAD
System, Application
Software, CAD Plans
for Other Centres




8. Conducting Training 10,83 05722 12/86 12,86

Courses

9. Preparing Project 0333 09’33 N3-'26 nn'8]’AG
Progress Reports

12. Preparation of 2 2236 N9 048 10,086 1086

Draft Final Report

11. Preparation " a 09,36 nNg.’86 1036 10/86
Project Fina’
Report

12. Fielding of Inter- 10/83 10,74 12/88 R
national Experts

12, Tstablish the 1986 2671 Tontinuous
Poss.:bility to
Reveive Trainees
for Fellowships in
CAD from Other
Developing Countries
14. Preparaticn of 1386 N7./85 Cuntinuous

Preomontiona?l! Dro-
chures and Pressnta-
tion of the Bulga-

rian Centre for CAD

The last expert mission is scheduled for the
beginning of 1987 in accordance with expert’s
availability.

One could see from the dates, that although some of
the Project Activities have been delayed in their
Yeginning JActivities 3, 9, 127, thev have been completed
on schedule; seme others - start! carlisr

“Activities 4, 5, 7, 2, 13,110 and o' Uiy contributed s
the meeting of Pruject objectives and achieving Proj-o!
"n‘f-")ufs

Tutputs,

Toar this purpose the follewing inputs were needed:

A. GOVERNMENT INPUT

The total Government input for the establishuent
of the BCCAD was estimated to Leva 2,100°000.




It could be seen from the above description that
the Government Input exceeds the initially planned
amount by Leva 800°'000.

B. UNDP INPUT

ii]

“111)

(iv)

5 expert missions of 0.3 m/m duruation each,
or a total of 2.5 m/m have been carried

out successfully during the Project,
instead of the originally planned total

of 10.0 m/m {Annex A.1l).

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

However, the expertize provided was
more intensive, than envisaged, and
extra work was successfully carried out
by the national project personnel and
some nationally reciruited rxperts, so
the project outputs were achieved.

Subcontracts

This form of UNDP input was not originally
envisaged in the Project Document.
However, it was found a very efficicnt

way to achieve some of the Project
Outputs. Annex A.2. gives a description

of the subcontracts concluded.

Training

27 specialists have been trained abroad for
a total of 26.25 m,/’'m and the last fellow-
ship (for 1 m/m) is Leen processed in the
moment the fellow being expected to leave
till the end of 1986 /‘Anuex A.30.

10 <pecialists have been sent for study
tours abroad (Annex A.4).

Equipment
The total UNDP input for equipment is
fully utilized.




(i)

(ii)

{iii)

Counterpart Staff

The Project Document envisaged a total
number of 35 emplovees 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-
recruited experts, the Government has
provided expertize on certain problems
concerning Project implementation.

Equipment
The locally procured equipment - bcth
Bulgarian-made and foreign - withir the

framework of the Project amounts to
the equivalent of about US $ 1,500°000.

Project Facilities

The Bulgarian Government providesd

4 addi*ional work roems, 1 terminal
room and the second computer room is
being completed at the time this report
is made.

Trainirg

Lt complete programme for the training
of the specialists from the BCCAD was
made and carriesd out successfully,

Slide projections and video films

for PDP 11,34 description, use and
applications were provided.

Two persons were sent to the Educational
Centre of DIGITAL EQUIPMENT Co. in the
{54 to undergo 3-weeks training :ach.
One specialist was sent on a 3-month
followship in automation in Franc:

3 specialists attended tutorials,
confersnces and exhibitions Juring
DECTS annual meetings. The members

of the Project Decision-Making Group
‘6 specialists) were sent to a l-week
sourses in Budapest, 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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PROJECT OUTPUTS

The Project Outputs are produced as per the Work Plarn.
However, with some of them some new developments
emerged, due to the experience gained and to the

new trends in science and technology. The summary of the
outputs achieved is as follows:

THE BULGARIAN CENTRE FOR CGMPUTER-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 centralized unit of all CAD research, development
implementation and training activities, stating that
the Centre will be fully established by Project
completion, and that it will consist of a physical
facility, housing Project resources of equipment and
staff.

Project staff of 51 is already appointed and it is
gaining more and more experience. Further, when necessary,
specialists from other organizations passed training and
participated in Project developments, thus

assisting in dissemination of Proj=ct experience,

Centre’s facilities are being additionally equipped
with new devices and some new work rooms were provided
by the Bulgarian Government, including a micro computer
room, a second computer room for Bulgarian-made 32-bit
mini-computer to be provided very soon at the
Laboratory site by the Bulgarian Government.

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

Initially this output was formulated as "A UNIVERSAL

SYSTEM (HARDWARL AND SOFTWARE® APPLICABLE TO CAD AND
DEDICATED SUBSYSTEMS. Later, at the ond of 1984, taking
into consideration the advise of Project Expert, Mr. KEITH
SHAW, during his mission as Senior CAD Adviser, and bearing
in mind the technical developments in the field, that

make the concept of "A UNIVERSAL CAD SYSTEM" obsolete,

it was changed to "AN INTEGRATED CAD SYSTEM AND DEDICATED
SUBSYSTEMS {HARDWARE AND SOFTWARE}".
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The hardware system provided at the beginning of Project
and consisting of a PDP 11/34 mini computer with standard
peripherals, graphic terminal "TEKTRONIX", plotter and
digitizer was extended by additional graphic termirzals,
disc and tape peripherals, and controllers. Further, 4 IBM
PC XT compatible microcemputer systems were provided by the
Government. The major piec=s of equipment provided for th-
Project execution ar- listed in Annexes A.1 [UNDP Financea
Equipment) and A.2 (Zquipment Supplied by the Government .
At *he Project beginning the Bulgarian Government

provided all the necessary software needed for the
operation of the e=quipment, including a system for
automated drafting - DOGS {Drafting Office Graphic

System), a product of PAFEC LTD. England, that, besides
being the kernel of the research and development activities
of the Laboratory, became the basis for a co-operatisn with
the company resulting in 5 fellowships at the company and
two experts’ missions.

Maybe at this point, *he Project Teams should expreus
their appreciation of the mutuzl work with PATIC LTD.
for the development purposes of the CAD R & D Lahoratary
and the Bulgaria in general, and recommend such =z
co-operation in similar projents as well.

APPLICATION SOFTWARE PACKAGES FOR CAD

In order to meet the country’s needs in the field of

the computer-aided design, the cctivities were concentrated
on the development of application-oriented softwar» modules
»f the integrated CAD system. The first developments
included a2 2-D minicomputer-based drafting systzm, a gr.-
nic data base aud an interface to computing procedures
Later, a 3-D microcomputer-based graphi-~ systen, data

base and accounting modules were developed and the work of
the fourth mini computer-based module - parametric inputs -
storted. At the same tlme pre-project studies for tlhe
development of solid modelling, finite-elements analysis,
sraphic input/output and NC -programming, both for mint

and micro computers, has started.

Thoess, latter Jdevelosments, are now at the completion
stage. The expected date for the presentaticn of these
modules to the Sci=utific and Technical Council of

the Project is 1 November 1985.

Besides all these modules, interfaces tor theiv different
applications in the field of machine-building,
architecture, civil engineering, training, mapping, etc.

are developed as well, including interfaces for Bulgurian-
apade hardware.




CAD PLANS FOR OTHER DESIGN CENTRES

At Project completion 10 design centres were established
with the ass 'stance of the Bulgarian Centre for Computer-
Aided Design - the CAD Research and Development Laboratory.
These C2ntres are equipped with similar computers,
peripherals and software. However, the maximum possible
aanount of Bulgarian-made devices and software products
were incorporated in their systems.

They are working on their own now and implement their own
developments. The Laboratory is still providing consultancy
on their problems when needed as well as on problems of
other design and industrial organizations in the country.

A TRAINED CADRE OF CADR PRCFESSIONALS AT THE BULGAR

Bearing in mind the aeeds of the Centre Tonc 2 ousers,
a group for modelling of systems was es'? & 1. thn
given a project, this ygroup determines

methodological principles of the des

controls its building on site.

group also provides oonsu‘tunv" on _,Lrute problem

the Jdesign, development, gt and mai\i‘-n
of CAD systems to other organlza loas i e country and
i35 reomddy to provide such consultancy ¢ the developing
countries as well,

N

NS 50 B

The work of the group for modelling of srstoms for
customers is going on very busy, and a flexible methodolnzy
for building of systems according to the end-users
parameters is being established at the moment.

Since this group has a lot of customers standing in a
quede to get its services, noew the group was enlargesd
to 8 persons [previously 17,

TRAINING SERVIZTES

Puring the PrOJPvt implementation 2 specinl team

for the organization of training activities was fopmed
and an Audis-—-Visual and Yideo Laboratosry established,
with the Project equipment and completed with the
cquipment of the UNIDO-financed project at the

Research, Development and Implementation Association
"SCIEN TIFI” INSTRUMENTATION", Lelonging to the Bulgarian
Academy of Science, thus formlng a joint unit for
production of video films.




"iﬂ'

As a result, a complete programme for training in the field
of the computer-aided design was developed. The training is
being carried-out on three levels - managers, customers’
specialists {e.g. mechanical =ngineers, civil 2ngineers,
architects, teachers, etc.) and customers’ programmers;

and is organized nto modules (Annex A.10}. Curricula

for 33 submodules of a total of 38. The curricula for

the outstanding 5 submodules are being develope:l at the
moment together with specialists from other organizations,
since they concern the relation between the compater-aided
design and computer-aided manufacturing, robotics snd other
aspects of automation.

At the moment of the Project completion, about 350 persons
have undergone one or another type of training on different
CAD subjects, including training-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 reporting in Ap:-il

1986 {150), were trained to work with these modules.

Due to the great interest and the turning of the Laborator:
“into the main training centre in the field «f the computer -
aided design in Bulgaria, the organizational procedures
were taken over by the National Training Centre as per
signed contract with the Laboratory.

Actually the training held at BCCAD represents transfar of
the received during the fellowships and study tours
knowledyge and know-how, and as far as the time schedule

is councerned, it usually goes after the implementation of
the BCCAD developments, that also represcnt to a certain
extent transfer of knowledge gained during *the training «f
BCCAD’s specialists abroad {See Annexes A.3 and A.1:.

At the moment 14 specialists of the Laboratory are
lecturers at "LENIN” Higher Institute of Mechanical
and Electrical Engineering and the National Training
Centre.

During the reporting period 3 subcontracts for D-licated
Educational Subsystems were concluded {ANNIX A.2), thus
»nabling the training specialists of the Laburaiocy ta
produce the first training film "DTIGS - Drafting

Interactive Graphic System”, as well as some publicity
video films and textbooks. Scipts for training films
for all developments of the Laboratory are being prepared.

There is a certain interest to the Training Programme of
the Laboratory, expressed by specialists from developing
countries. However, there exist some problems related to
trainee’s travel and living expenses and the advise of the
UN-agencies in this respect are most welcome.
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CONCLUSIONS

UNDP/UNIDO Assistance is considered as an extremely
significant factor for the establishment a;d the smooth
operation of the Centre.

All the outpu's designed by the Project Document were
completely achieved.

The Centre is capable to carry out research, development,
implementation 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 developing
countries.




5. RECOMMENDATIONS
5. The established basis and possibilities

(%}

of BCCAD should be utilized tc the maximum
in the following directicns:

- To establish all necassary pre-requisites
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 from industry
throush pilot implementation of the
Project outputs in industiry.

The development of gener2l means of communication
and their implementotion, mainly through graphic
standards and data pases, not only for automated
drafting, but for computer-aided design 1in general,
should he the main trends in the Centre’s
development.

The Ceptr-'s should go or with the training
activities within the framework of the IV Cyocle
Project called "ESTABLISHMENT OF i TRAINING AXND
CONSULTANCY CENTRE FCR ADVANCED MANUFACTURING
TECCHYXOLOGIES”,




LIST OF EXPERT MISSIONS

Expert Post No.
and Description

ANNEX A.1l

Duration Pariod

of Mission

2

Mission "2

[RS)

11-02 Senior CAD
Adviser

11-02 Senior CAD
Adviser

11-02 Senior CAD
adviser

11-03 CAD Systenm
Analvst

11-04 CAD Programming
Adviser

Frkx¥y

Keith SHAW

Mark VANDERSLUIS

X¥ikolaus POLLAK

Einar SKJOERTEX

YolFzang STRASSER 0.5

Scheduled for beginning of 1987 in accordance with
expert’s availability.

3 1
0.5 m/m 24.02.-3.02.1086
0.5 n/m ktt;#t
0.5 m/ m 11-22.11.122°
m/m 11-21.%2.1188
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Dedicated Educational
Subsystem for Design
Application Data
Processing and Presen-
tation of Universal
Design Information

Dedicated Educational
Subsystem for Intro-
duction to Interactive
Computer Graphics,
Computer—-Aided Design
and Manufacturing, and
Advanced Computer
Graphics and Computer-
dided Design

Dedicated Educational
Subsystem for Desizn
Application Data Pro-
cessing, Presentation
aof Universal Design
Information and Prepa-
ration of Educational
Video Films

Expansion of above
system

Subcontracter Cost
S &
Tillinger & Co. 20’5300

" Austria

The Association 18’2EF(Q
for Media-Based
Continuing Educa-

tion for Engi-

neers, Inc.

{AMCEE), USA

13300

Semcotec,
Austria

10’647

Mar, 1336
o TR hEsiakes
Dec., 1786




Autowmat ion

Automation

Automat ion

CAD/CAM in

CAD/CAM in

CAD/CAM in

CAD/CAM 1in

CAD/CAM in

Research and Develoupment of
in Drafting

Research and Development
in Drafling

Rescarch and Development

in Prafting

Eleclronics

Flicvlvonies

Electronics

Electronics

Electlronices

Daration

n

td

s ]

o
[,

9 |

[

i2

2

Svetlozar

GRANCHAROV

Zoyu CHOBANOVA

Lyubiomir
KAMTILAROV

Havultyan
BEDROSSVAN

Yordan
MINDOV

Viadimir
GRIGOROV

AMbona
CHAMOVA

Malinka

SAVOVA

ANNEX A.3

LIST OF FELLOWSHTPS AWARDED

Host Cowmpany/Country

PAFEC LTD. /UK

PAFEC LTD. /UK

PAFEC LTD. /UK

RECEEP/AMK/
West Berlin

RECEEP/AMK/
Weest Rerlin

BECEEP/AMK/
West Berlin

DECEEP/AMK/
West Berlin

DECEEP/AMK/
West Beplin

w

e e em e e v e e e e e e v e b v e = e ey i v Tn 0t = e — " —— e P v S @ ——

Sept. 1983

1984

1984

1984



Interactive Computer
Graphics and Data
Structures

Interactive Couputer
Graphics and Data
Structures

Interactive Computer
Graphics and Data
Structures

Interactive Computer
Gruphics and Data
Structures
Interactive Computer
Graphics and bata
Structures

The Graphizal View Station
and Manufacturing Data BRases

GKS in Display Grauphics

Intelligent Computor
Graphics Workstatian

<]

™

b |

&, ]

Kroum
MANOI1LOV

Nikala
RAYNOV

Emilia
GURKOVA-
PAUNOVA

Elena
DOBREVA

Boris
TRENDAFILOV

Emil & GURKOVA-
PAUNOVA
Viudinir
GRIGOROV

Rumen YOTOV

BECEEP/AMK/ 18 Mar,
West Berlin '

BECEEP/AMK/ ) 18 Mar.
West Berlin

BECEEP/AMK/ 18 Mar.
West Berlin

BECEEP/AMK/ . 18 Mar.
Wesl Berlin

BECEEP,AMK/ 18 Mar.
West Berlin

DATAGRAPHIC S.A./ 29 June
France

Graphic Data 18 Auyg.
Products S.A./
Switzevland

Graphic Data Products 18 Auy.
S.AVSwitzerland

i

30

30

30

30

30

30

Mar

Mar.

Mar.

Mar.

Aug.

Aug.

Aug.

. 1985

1985

1985

1985

1985

1985

1985
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Selecting a CAD System:
Technological Assessment
Methods

A Training Programme for the
Intraoduction of the Computer-
Aided Design in a Company

Graphical Uscr Tnterface
Management System

Some Economic Aspects of
Sclecting CAD Systowms

The Graphical View Station
and Manufacturing Duta Bases

Drafting Aulommtion Graphic
System

Aplicatien-Oriented
Adaptation of Integrated
CAD/CAM Systems

Distributed Processiung in
CAD Systeus

1

0.5

lavutyun
BEDROSSYAN

Rayna TIVANOVA

Zoya CHOBANOVA

Elena DOBREVA

Boris
TRENDAFILOV
Jordan MINDOV
Margarita

DINEVA
VELIKOVA

Alexander
GANEV

UMIST/UK

IPK/ West Boerlin

UMIST/UK

Technische

sitaet

Univer-
Graz/Austria

ISL GmbH/FRG

PAFEC LTD. /UK

Conter
turing
LLAY

Center
turing
USA

of Manuface-
Technologies/

for Manufac-
Technolougies/

11

18

Sept o 7

Oct.

Nov.

Nov.

Feb.

Feb.

Feb.

30

14

14

19

Oct.

Nov.

Dec.

Dec.

Feb.

Mar.

Mar.

1985

1985

1985

1985

1986

1986

1986




Computer-Aided Design
Computer-Integrated
Manufacturing

Computer-Aided Design and
Computer- Integrated

Manufacturing

Computer Aided Denign
Computcr-Integrated

Manufacturing

Application Orient.d
Adaptat ton of Tontegrated

CAD/CAM Systens

The Graphical View Station
and Manufacturing Data Bases

A System Simulation Technique
for the Technical Evaluation
and Economic Justification of
a Computer Aided Design System

Distributed Procvssing

CAD Systcms

Distributed Processing

CAD Systowms

Plamen MATEEV

Alexander
ALEXANDROV

Petko
BOGDANOV

Kroum MANOILOV

Nikola RAYNOV

Malinka SAVOVA

Sloyan BOEV

Anton MADJAROV

Centre for

Technologies Education/

Canada

Centre for

Technologies Education/

Canada

Centre for

Technologies Education/

Canada

Advanced

Advanced

Advanced

Georgia Institute
wf Technology/USA

Grorgia Institute
of Technology/USA

Techpnische

Univer-

sitaet Wien/Austria

NORCONSULT/Novway

Aunacns

Miiversity

of Struthclyde/UK

3

3

10

1

May - 16
May - 16
May -~ 16
July -~ 31
July - 1
Aug. - 6
Auy. - 12
Sept.- 10

May 1986
May 1986
May 1986
Aug. 1986

Aug. 1986

Sept.1986

Sept.1986

Oct, 1986




Drafting Automuation Graphic
System

Linking Finite Elcuwents
Analysis and Solid Modelling

A Method For the Analysis of
System Requirements and the
Concept of Systens

Linking Finite Elements
Analysis and Solid Modelling

Distributed Processing in
CAD Systens

Being arranged at the wmoment

of drafting

Jordan MINDOV

Darina MARKOVA

Albenua CHAMOVA

Georgi POPOV

Fuwanuel
TKONOMOV

PAFEC LTD. /UK
University of Leeds/
UR

University of
Tuebingen/FRG

IPK /West Berlin

¥kxk

the Terminal Report

1986




European Computer September 1985
Graphics Tonference

and Exhibition

West Berlin
September 19853

CAMP '85 European
Conference and
Exhibition of
Computer Graphics

ANNEX A.4

LIST OF REALIZED STURY TOURS
Event Location ¥o. of Duration
and Time Parti- m,’d
cipants
1 2 3 4

2th World Computer Paris, France 4 10
Congress IFIP ’83 September 1983

and SICOB ’83

Exhibition
- European Study Tour Sweden, FRG, 3 75
{Royal Institute of UK

Technology - Stockholm; October/Novem-

RPK-Institut - Karls- ber 1983

ruhe, WZL-Institut -

Aachen; UMIST - Man-

chester, PATEC LTD. -

Yottingham, CAD Centre -

Csxmbridge, D ’ ARCY TACE -

Oxford, IMPERIAL and

BADFORD COLLEGE -~

London?}

12th Annual Conference San Francisco,U534 1 6
on Computer Graphics July 1985

and Interactive Tech-

niques SIGGRAPH ’'85

EUROGRAPHICS '85 Nice, France 1 10

v
1
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Equipment Manufacturer Cost Delivery
Us %
1 4 3 1

Copier 3450 c/w Bin RANK XEROX Ltd. 12’222, - Apr. 1983
Sorter and Spare

Parts

1]

VOLRSWAGEY COMBI - VOLKSWAGEN AG, 8’500, - Feb. 1922
9-Seater 1900CC FRG

131 kY

Chassis Yo, 253551

Motor ¥o. DF0223C0
WV 2ZZZ25ZLCHO047619

TNTERMAT System Standard Elek- 4’378, - Feb. 12834
Type 4-10, trik Lorenz Ak~
Complete tiengesellschaf,

FRG
Colour Videocassette SONY Corp. 1’502, - Mar, 17281
Recorder AC Only Japan
vO-3630
Purtable Coloucs Video SONY Corp. 1'773, - Mar. 1984
Cassette Recorder Japan
v0-4800PS
Video Camera (Colour) SONY Corp. 1’764, - Mar. 19084
AC/DC Japan

DXC-1540P

SONY TRINITHON Colour SO0NY Corgp. 747, - Mar, 1984
Video Monitor Japan
PYM-2000PS




[x-]

Colour Monitor SONY Corp. 604, - Mar. 1984
Television Japan

PVM-9CO0OME

Video Cassette SONY Corp. 662, - Mar. 1984
Recorder, AC-Only Japan.

SL-T30ME '

Colour Television SONY Corp. 882, - Mar. 1984
Receiver/Monitor Japan

CKV-2760PSE

KODAK CAROUSEL KODAK Gesell- 2’650, - Jan. 1985
Slide Projectors schaft, FRG
S—-AV 2050 and .

S—-AV Presentation Unit

3M Overhead Projectors, 3M, Austria 1’6562, - Apr. 1985
Model 213, Portable,
with Accessories

New CANON F-1 Photo- CANON, Austria 2°300, - June 1986
graphic Camera, with
Accessories
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PDP 11/34 Computer Systen

YT 52 Video Terminal

LA 120 Printer

VT 125 Video Terminal

VT 100 Video Terminal

CIFER Video Terminal

Air-Conditioning Units OeKG

CALCOMP 960,/925 Plotter Subsystenm

CALCOMP 648 Digitizer Subsystem

'with 2 Video Terminals)

TEKTRONIX 4013 Graphic Terminal

TEKTRONIX 3631 Hard Copy Unit

Letter Printer 100

TOPAZ Stabilized Power Supply

DECPrinter I .
TEKTRONIX TM 504 Power Module

TERTRONIX 465 Oscilloscope

Tard Reader :

IBM PC/XT - Compatible Microcomputers

with Graphic Peripherals /{Tablet, Plotter,
Fixed-Disc Unit and Cassette Recorder)

ES 3061 S4 Disc Units

ES 5051 S4 Disc Drives

SM 5405 Disc Drive Controller

Disc Drives for RLOl and RLO2

5 5300.01 Magnetic Tape Units

SM 5001 Magnetic Tape Unit Controller
Magnetic Tapes for SM 5300.01

Line Printer

ISOT-8503 C Multiplexor

SM 1604 M1 Video Terminal

%M 16803 M3 Video Terminal

Software Packages, including Operating Systems,
Programming Languages Compilers, Functional
Graphic Software, including DOGS - Drafting
Automated Graphic System, and Other Utility
Packages

~IBM 32 and IBM 96 Type Writers {One Each Model)

HEBROS 305 Type Writer
HEBROS 1300 F Type Writers
HITACHI VHS Video Recorder
SHARP VHS Video Recorder
AIWA Radio Recorder

SHARP Radio Recorder

Tools and Instruments

ANNEX A.6
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ANNEX A.7

Local Area Networks and Distributed Office Systems -
Network Systems Development
CNLIXE Publications LTD.

The Locanetter Designer’s Handbook
ONLINE Publications LTD.

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

Computer Graphics '82
CXLINE Publications LTD.

te S. KLEIN Directory of Computer Graphics
1

MANO, M.: Computer System Architecture

BAILEY, R.B. (Ed.): RHuman Performance Engineering.
A Guide for System Designers

ZARIE, D

ZADIE, D.: A User’s Guide to Computer Peripherals-

VETTER, M. and MADDISON, R.: Data Base Design
Methodology

TEORY, T.J. and FRY, J.P.: Design of Data Base
Structures

GIBSON, G.A. and LIN, Y.C.: Microcomputers for
Engineers and Scientists T

12th Design Automation Conference’75, IEEE, New York

International Conference on Production Technology ’74,
Australia

YAMAMOTO, K.: Preparing a Contour-Map with a lLine-Printer
from Irregularly Spaced Data

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

FEODOROV, S.I.: Computer-iAided Design of Unit-Construction
Type Machine Tools and Automatic Lines



17.

18.

31.

[ )
(&)

o

GAUSEMEIER, J. and MULLER, G.: COMPAC - A Facility
for Computer-Aided Construction and Production
Planning

SIMONOVSKI, D.L., BORSHCHEVSKII, V.M. and EUBIK, Vv.B.:
Computer-Aided Design of Spindle Gearboxes for Unit-
Construction Machines

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

Willey, D.S.: Approaches to Computer-iided Architectural

Sketch Design

WARNER, J.R.: Desiygn Applicatiors of the MIDAS Graphics
Systenm

BEEP-BEEP: Building Energy Estimating Program

Three-Dimensional Drawings of Objects Using a
Microcomputer, Plotter and Software Packaze

HORII, M., ADJAJI, T., WAGA, A. and SUTO, F.: A CAD
System for Building Structures in ’Building RC,’S2C/S’

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

SATA, T., OKUBO, N., SATO, N., TAKEUCHI, Y.: Computer-
Controlled System for the Design of Machine Tools

HELLIWELL, G.: CAD/M’A System to Integrate tha
Functions of Design and Manufacture in the Production
of Mechanical Equipment

EWLRS, B.E.: Computerized Drafting

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

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

CIOPIPI, P., SIMONCINI, L., TOMLJANOVICH, M. and
VALLE, G.: State-of-the-Art and Trends in Desizn
Automation in Italy

YLIETSTRA, J. and WIELINGA, R.F.: Computer-tided
Design

Subscription to CAD (Computer-Aided Design) Magazine




34.
35.
36.
7.
38.
39.

10.

41.

(&) ]
[}

Subscription to Computers and Graphics Magazine
Subscription to Design Studies Magazine

Subscription to-CAD/CAM International Magazine
Subscription to Computer Graphics

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

FAUX, I.D. and PRATT, M.J.: Computational Geometry
for Design and Manufacture

HARRINGTON, S.: Computer Graphics. A Programming
Approach

RCGERS, D.F. and ADAMS, J.A.: Mathematical Elements
for Computer Graphics

AYAN, D.L.: Computer-Aide Graphiecs and Design

NEWMAN, W.M. and SPROULL, R.F.: Principles of Interactive
Graphirs

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

PTLOTY, R., BARBACCY, M., DORRIOXE, D., DIETMEYR, D.
CONLAN Report

OVERMARS, M.H.: The Design of Dynamic Data Structures

CHANG, S.K. and FU, K.S. [Ed. ): Pictorial Information
Systems

FU, K.S. and RUNITI, T.L. {Ed.): Picture Eginering
FISCHER, W.E.: Datenbank fuer CAD-Arbeitsplaetze

ARTHUR, P. {Ed.)}: CAD/CAM in E.ducation and Training.
Proceedings of the CAD ED’82 Conference

ARTHVR, P. /Ed.}: CAD’CAM: Training and Education
through the 80ies. Proceedings of the CAD ED’24
Conference

MICAD’84 Proceedings of the 2rd European Conference
on CAD/CAM and Computer Graphics. 3 Volumes

BEGG, V.: Developing Expert CAD Systems




FELLOWS, J.: All About Computer-Aided Design and
Manufacture. A Guide for Executives and Managers

Subscription to Business Computing Magazine
Subscription to Computer Graphics World Magazine
Subscription to CADalyst Magazine

CARTWRIGHT, S.R.: Developing Video Training Progirams

PAQ: Elements of Computer-Aided Design and Manufacturing,
CAD/CAM

WOLFENDALE, E.{Ed.): Computer—-iided Design Techniques

HENDERSON, P.: Functional Programming, Application and
Implementation

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

Computer Graphics CAD and CAD’'CAM, Product Guide and
Suppliers’ Directory 1982. Vol. 1: Hardware and Systems

Computer Graphics CAD and CAD/CAM, Product Guide and
Suppliers’ Directory 1982. Vol. 2: Software

CAMP’83 Proceedings
CAMP’84 Proceedings
CAMP’85 Proceedings
EUROGRPHIC’85 Proceedings

and many others.
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COUNTERPART STAFF OF PROJECT

1. Project Director - Arahangel KUZMANOV {left Project
1984
2. Project Director - Plamen MATEEY
3. Project Deputy
Director - Emil NEDEY {left Project
1984
4. Project Officer - Svetlozar GRANCHAROV {left Project
1984}
5. Project Officer - Rayna IVANOVA
6. Project Secretary - Slavka MITOVA
7. Project Driver : - Vassil DINEV’
Project Decision-Making Group:
8. Senior Specialist - RHarutyun BEDROSSYAN
9. Senior Specialist - Yordan MINDOY
10. Senior Specialist ~ Zoya CHOBANOVA
11. Senior Specialist - Kroum Manoilov
12. Senior Specialist - Vladimir GRIGOROV
13. R & D Specialist - Lyubomir KAMILAROV {left Project
1985}
i4. Senior Specialist - Nikola RAYNOV {left Project
1986}
Laboratory Staff:
15. Senior Specialist - Yedko YONKOV {1eft Project
1985
16. Senior Specialist - Georgi POPOV
17. Senior Specialist ~ Emilia GURKOVA-
PAUNOVA
18. Senior Specialist -°Elena DOBREVA
19. Senior Specialist - Ilcho HARIZAXNOV
20. Senior Specialist - Lyubomir RADEV
21. Senior Specialist - Zdravko BAYCHEV
22. R & D Specialist - Malinka SAVOVA
23. R & D Specialist - Albena CHAMOVA
2. R & D Specialist - Boris TRENDAFILOV
27, R & D Specialist ~ Margarita DINEVA-
VELIKOYA
26. R & D Specialist - Emanuel IKONOMOYV
27. R & D Specialist - VYenelin TOMANOV "1Taft Project

1328°




28.
29.

31.
32.
33.
34.
35.
36.
37.
38.

Ll
[ I IS

40.
41.
42.

43,
13.

-~

16.

~»
.

13.
49.
50.
51.
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Specialist
Specialist
Specialist
Specialist
Specialist
Specialist
Specialist
Specialist
Specialist
Specialist
Specialist
Specialist
Specialist

Economist
Economist

Technician
Technician
Technician
Technician
Technician

Support
Support
Support
Support

Staff
Staff
Staff
Staff

Stoyan BOEV

Anton MADJAROV
Darina MAREKOVA
Lyudmil TULEV
Stephan KARKEY
Zhivko KOSTADINOV
Lyudmila IVANOVA
Margarita MARINOVA
Bisser VASSILEV
Petko BUROV
Stephan VASSILEVSKI
Nikolay DJUKANOV
David AVISHAI
Lyubka MANOVA
Emilia PCHELAROVA-
STANISHEVA

Rumen YOTOV

Georgi PAVLIOV
Ralitza SHOSHEVA
Ilia Fabrikarov
Marin NIKOLOV

<~ Vessela STOYANOVA

Valerina PANEVA
Pavel STOYNEY
Ivan DULOV
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Yo. of
Participants

Seminar and Demonstration of
Romanian Products for
Computer-Aided Design

Interactive Computer Graphics

Strategy in CAD Systems
Development

Current Trends and Alternatives
in the Development of CAD
Systems and Application -

in Sofia

furrent Trends and Alternatives
in the De-elopment of CAD
Systems and Applications -

in Varna

Introduction into the Computer-
Aided Design - in Varna

Introduction into the Computer-
Aided Design - in Sofia

Craphic Standards - i1 Varna
Graphic Standards
5011id YModelling and Data

Base Modules for Computer-
Aided Design

ANNEX A.9

31.11 -

1.12.1983

114.06.1981

17.02.1988

19.03.1986

12.02.19288




MODULE A:

MODULEL

LEVEL II:

ANNEX A.10

Computer Applications in Industry

Basic Concepts of Automation

Building of CAD/CAM Systems
Demonstration/Videofilm

CAD/CAM Hardware and Software

Strategy in CAD/CAM Implementation
Economic Aspects of CAD/CAM Implementations
Introduction to Integrated Manufacturing
Systenms

Practice with CAD/CAM Systems
Training-on-the-Job

[ 2 {o) CO =3 O da LI B+

INTRODUCTORY COURSE FOR CAD/CAM USERS

Computer Applications in Industry

Basic Concepts of CAD/CAM and Automated
Management Systems

Building of CAD/CAM Systems
Demonstration/Videofilm

Practice with CAD/CAM Systems
Training-on-the-Job

BASTIC COURSE FOR CAD/CAM USERS

CAD/CAM Hardware and Software
Practice with CAD/CAM Systems

I Workshop: Drafting with Automated
Graphic System

CAD/CAM Systematics

Information Flow in CAD/CAM Systems
I Workshop: Design with a CAD System
Training-on-the-Job

e o I ol

~1T M L




LEVEL III: EXTENDED COURSE FOR CAD/CAM SYSTEMS ENGINEERS

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

CAD/CAM Methodology
Training-on-the-Job

;M

MODULE C: COURSE FOR ORGANTZERS OF INTEGRATED MANURACTURING

Information Management Systems

Enterprizes Organization

Management of the Individual Projects
Design Systematics

Preparation of CAM

Process Flow

CAD/CAM Systems in Integrated Manufacturing
Practice in Industry

CO ~3J O LY LI
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Since the introduction of CAD/CAM systems in practice,
the methods of work of the design organizations changed
drastically.

Hewever, 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 the decision of the wide introduction of
computers in data processing was made by certain organizations

years ago, the selection of hardware and software for

ccmputer—-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.

Cn the other hand, the requirement of the user is: A CAD/CAM SYSTIY
WITHOUT PROBLEMS!'

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

. The user's requirement is not to come to a dead-end when
introducing new technology, i.e. he would like to use
the equipment selezcted today for a longer period of time.

(3]

Efficiency, meaning small initial investments, short
periods of turn-over, quick acceptance of the system by
the users and good possibilities for its expansion,
should be ensured.

2. 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.

IN RESPOXSE TO THE CUSTOMERS’ REQUIREMENTS, CAD LAB
OFFERS:

\ developed CAD,//CAM COMPLEY, that could solve problems in
many applications.




2
&

This complex comprises all basic possibilities that could

be expected from CAD systems, as 2-D interactive graphics,

design alternatives, models, inventory lists, symbol libraries,
interfaces to the usual peripherals. The COMPLEX includes two .

system divisions:

1. The 3-D Interactive Graphic System - TIGS

This is a flexible CAD system based on 16-bit personal
computers that could he used in all areas of applications.
Its main features are:

- Fasy work with the system;

- No previous knowledge of computers and
programming is required;

~ Short training period;

- Quick and precise drafting;

- Possibilities for expansion and connection
with other systems.

2. The Interactive Integrated Graphic Pesign System - DIGSPE

DIGSPE is a universal CAD/CAM system based on 32-bit
super mini computers, applicable in all areas. It is:

- Comfortable for the user;

- Easily adapted;

Able

it
iii)

iv)

to provide:

Design alternatives and models as follows:

¥ 3-D wireframe model

¥ 3-D model on the basis of free boundary
surfaces

¥ 3-D solid model ,

% Colour shaded pictures

A graphic data base

A programme for archive management

Numerical control programmes

An interface for data input to the
production planning 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 a main-frame
computer.

The new in the offered CAD/CAM COMPLEX is, that it takes into
account the existing files.

Even the files and drawings created by personal computers could bLe
used by 32-bit computers without any changes.

A characteristic feature of the system is the possibility [lor
exchange of information between all IBM 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,

The software packages possibilities range from the basic
graphics and drawing tasks to the sophisticated presentations
of 3-D colour-shaded solid models; to the conputer-aided
manufacturing (using numerical control), and to the

vrovision of data for production planning system, thus

giving a basis for transition to computer integrat=d
manufacturing CIM).

The modular structure of the systems and the interface between the
16-bit aud 32-bit computers guarantee the high efficiency of the
CAD/CAM COMPLEX.

The CAD/CAM 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 language, logically structured menus, easy
selection of programmes and, most important, a full modular
training programme taking into consideration the imitial level of
the customer.
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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 "INTRANSMASH"

~ ENERGOPROEKT Design Organization

- MACHINOEXPORT

- "BALKAN" Machine-building Plant in Lovech

- "ELPROM" Plant in Lovech

- "GLAVPROEKT"” Design Institute

- "MASHPROEKT" Design Institute

~ The State Committee 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 Machine Tools Central Research and Development
Institute

- "TECHNOINVEST" Computer-Aided Design Centre

- "CHIMSNAB" Design Organization

- "TLENIN" Higher Institute of Mechanical and Electrical
Engineering - Sofia

- The Higher Institute of Mechanical and Electrical
Engineering in Plovdiv

- The Higher Institute of Mechanical and Electrical
Engineering in Varna, etc. t

A lot of factors should be taken into consideration when
starting the implementation of a CAD/CAM system, the software
being the most important one, since it should be able to

give possibilities for the system’s expansion and its adaptation
to certain applications and organizational structures.

The success will be based on the versatility of the functionrs
offered as well as on the simple and easy-to-learn work with the
programme. All commands are entered via dialogue in Rulgarian
either from a tablet menu or on 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 adapted,
step-by-step, through additional modules expansions, to different
requirements., The modules include programmes for 3-D design on the
basis of different presentations of models within the computers, o
well as a finite-element-methods analysis, all of these programmes
including also the reluated data preparation and processing,
Besides the different applicatiouns software packages, it is also
possible tu introduce into the system’s configuration a date base
and numerical control programming modules.

5
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All packages are compatible with the data already input by using
the 2-D Interactive Graphic System - DIGS for SM-4 minicomputers,
since all software is developed by the same laboratory. Thus a
complete 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
ccmputers. This provides for the long period of use of
NILPRIT CCMPLEX in future.

The infeormation 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 already
existing programmes, will make NILPKIT COMPLEX suitable for

all applications within the enterprise.

The CAD Research and Development Laboratory offers CAD/CAM systems
at different levels of sophistication, that could alwayvs be
expanded in arder to meet the needs of the enterprise implementing
such a system. Thus the ipnexpedient investments will be avoided,
no matter whether small, .or rather large ones.

You ceuld choese between turn-key systems on the basis of 16-bit
mirrocomputer workstation and turn-key svstems based on the 32-bi:
main-frame computer - the so-called super-mini computer.

When one starts with small initial investments, with cne
workstation, later several such workstations are connected in a
local network, so that they could use the same peripherals -
plotter, printer, auxiliary memory of great capacity, etc. Thus,
each workstation has an access to all data. Besidess 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
that, besides 7AD/CAM, might be used for other applications,
zraphic workstations to be used with already installed main-frames
are also offered. In this case either colour, or black-and-white
high-resolution screens of different manufacturers could be
selected.

Each of these two alternatives is offered by preserving the
complete freedom of selecting the hardware as well as ensuring the
same developer of the software.
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HARDWARE CONFIGURATIONS

SUPPORTED PERIPHERALS AND NETWORK .

1 - Digitizer

2 - Symbols Library
3 - Plotter

4 - Magnetic Tapes

5 - Mainframe Computer

6 ~ Auxiliary Memory of Great Capacity
7 - Printer
3 - PDisplay 2uffler
@ - Loop Connection
10 - Line-Connection
<
11 - Star Connection
ALTERNATIVES

12 - One Workstation Alternative

12 - Mainframe Alternative

14 - One Station Alternative

15 - Several Workstations Alternative
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