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1. INTRODUCTION

At the CIB W78 meeting in Stockholm, august 1983, the working group
agreed to conduct a survey on which to base a catalogue of research and
development of integrated CAD projects and systems. A questionnaire was
to be prepared by an ad-hoc committee consisting of

Ms. Janet Spoonamore, Leader

Dr. Per Christiansson

Mr. Dana Vanier

Mr. Anne Volbeda

A questionnaire, see "3.2 Detailed results" was sent out in november
1984 to 180 addresses forming a wide range of respondents.

The following text is from the introduction to the questionnaire:

"The International Council for Building Research Studies and Documen-
tation (CIB) working commission W78 Integrated Computer-Aided Uesign is
conducting a study to develop a catalog of integrated computer-aided
design systems addressing development of integrated computer-aided
building design systems. The study will encompass two phases: a) survey
of existing systems and on-going development projects, and b) summary
of results. The enclosed questionnaire forms the basis for the survey.
Fundamental research and development efforts are not to be addressed
but will be catalogued in a future study."

"The goal of the study on integrated systems is to identify major
available 1integrated building design CAD systems and those under
development. An integrated CAD system for building design is defined as
one offering multidicipline (architectural, civil, mechanical,
electrical, structural) design analysis, drawing production,
specifications development, and estimating support in a shared data
environment. Programs or systems which address only a single dicipline
or function such as structural analysis are not to be considered here.
However, those systems addressing shared data among diciplines and
througout the design process should be included. The individual stand-
alone tools, e.g., computer-aided drafting, cost estimating, structural
analysis, are not being considered in this study except as they relate
to the overall integrated system development. If the system you have
developed 1is an extension of another standard product offered by the
vendors, then please indicate the unique information on it."

2. PREPARATION UF RESULTS

By April 1985, 45 answers were returned.

The following systems are at present included in the survey: GUAL 4,
CANDID, TASKMASTER, LDM, MEDUSA-BUILDER, HOUSECAD, CAEDS, CLM UNIFIER,
MULTIDRAW, DUS, PEAC, GINTRAN, 4D SERIES, TIPS, BERIT, MINI-DESIGNER,
INTERGRAPH, ENIGMA, KEOPS, RUBENS CONCEPT, CADPLAN, RIBCUN, ROBUDATA,
STELLSTRAC, CADHOUSE, SIGMA III, ARTECH, C.0.D.E., CEDRA, VERSACAD and
CADAPPLE, TERAK and DESIGN PRO, DIGIRIT and DIGIKART, BDS, GDS, SVS,
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CADRAK, ALVISR, ACDS 7000, ICEM, CDS 4000, AUTOCAD and CEADS-CAD200.
The systems supports a total of 52.000 installed work stations.

The questionnaire answers were coded and processed by Ms. Janet
Spoonamore at CERL, I1linois. The SPS3S, Statistical Package for Social
Sciences, was used to process the answers (example on label coding can
be found on page 10 of the questionnaire).

Though the questionnaire was quite extensive most forms were carefully
filled out.

Possibly additional answers can be requested from those vendors who for
different reasons did not answer. (For example concerning the following
systems Cadam/Catia, Computervision, Medusa, DUGS, Rucaps etc.).

It takes of course a very big effort to produce an extensive survey
like those produced by the FACE, CIAD and CICA organizations on 20- and
3D-systems. Though some of the big vendors did not reply I think that
the result is enough interesting to be presented to give some trends
and serve as a base for discussion of further related activities within
CIB W/8.

3. RESULT OF SURVEY

3.1 General comments.

Most systems include tools to assist both architectural and engineering
diciplines.

It 1is of course very hard to judge how feasible a claimed quality is.
For example, external programs can be integrated ("the system is open
and analysis program may be attached"), available external formats
("easy to develop"), single-double line generation (what will happen at
wall connections) etc. In some cases due to personal experiences it s
easier to validate a claimed system feature.

At this stage I think the result should not be tied too hard to
specific systems but more serve as an indicator of where integration in
some sence exists or will be subjected to further developments. There
are some vendors dominating the market who perhaps stronger than other
vendors creates de facto standards for CAD-systems in different
respects.

In the survey systems which can be installed on minis and micros
dominate. At least half of the systems possess some kind of networking
capability as well as virtual memory technique.

Relational databases are as commonly used as hierarchical for text
handling. Hierarchical databases dominate the graphic data management.

Graphic packages mostly use "own" graphic standards.

Surprisingly few systems use wordprocessing and electronic mail.
Spreadsheet programs are nearly as common (1/3 of the systems).

More than half of the systems have IGES interface (1/3 offer other
formats as well).

The application packages seem to be dominated by architectural and
engineering packages especially for the late design stages. Simulations
as well as design checking against code/regulations are not very
developed (how imbedded are the code packages etc.?). More than half of
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the systems can produce quantity take offs of different kinds (the
connection to the construction phase of the building process 1is not
treated).

Facility management routines are available in more than 1/2 of the
systems.

System utilities as Computer Aided Instruction seem to be quite
undeveloped.

Multiple user write/update access to the project building model can be
handled in more than half of the systems!



3.2 Detailed results.

The questionnaire contains the following main headings:
1. Name and organisation.
2. Integrated system.
2a. Name of integrated system and/or future integrated system.
2b. Hardware used.
2c. Programming language and Uperating system.
2d. Software systems.

3. Existing or future application packages which are
interfaced or integrated.
3a. Program/design requirements.
3b. Preliminary design.
3c. Architectural design.
3d. Engineering analysis/design.
3e. Life-cycle building model analysis and simulation.
3f. Cost estimating pricing.
3g. Working drawings.
3h. Quantity take off.
3i. Specifications preparation.
3j. Facilities management.
3k. System utilities.
31. Creation of personal working environment.
3m. Multiple user access to project building model.
3n. Tools to compare design solutions.
30. Project documentation handling.

4, History of system.

4a. First installation date of workstations.

4b. Number of workstations delivered in 1983.

4c. Acquisition costs in U.S. dollars for four (4)
work station systems.

4d. Maintenance cost in U.S. dollars per month for four (4)
work stations systems.

4e. Training available.

4f. Countries marketed in.

5. Target user group marketed or to be marketed to.
6. If under development, status of development.
7. If under development, project development effort remaining.

Comments to answers:
Percent figures are related to the total number of possible answers

(45). The figures only give a rough idea of system facilities.

Answers to questions 4-6 are separately accounted after the
questionnaire transcript.

On the following four pages the questionnaire is reproduced (including
"results"):
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4, History of system

(from questionnaire)

a. First installation date of workstations: Yl%

I
I
I
I
I
I
I
I

*
* * * * *

7172 73 74 75 76 77 78 79

Number of systems

%
*
*
*
* % *
* * Kk * *
* k Kk x x K *
* *x Kk Kk *x *x *x %
* * Kk Kk Kk *x *x %
80 81 82 83 84 85  Year

Total number of workstations installed: 73%

1-2 (WS) 4 (number
5-10 7
12-35 6 35
40-80 7
285-450 2 1568
2.000-4.000 5
15.000 1
20.000 1 51774
Number of workstations
1-2 (WS) 8 (number
3-8 5 8
15-25 4
50-100 4 130
250 1
500 2
700 1
1000 1 3378

work stations.
(1) Hardware: 58%

20.000- 40.000 US$
45.000- 72.000
90.000-125.000
170.000-200.000
263.000

5
4
38
6
1

(2) Software license:

3.000 US$

8.000 -13.150
18.000-25.000
37.500-40.000
48.000-52.600
55.000-65.750
80.000-90.000

1
5
3
2
5
2
2

of systems)

0]

median

mean

total number of WS

delivered in 1983: 58%

of systems)
= median

mean

total number of WS

. Acquisition costs in U.S. dollars per month for four (4)

(number of systems)
100.000 = median (25.000 US$/WS)
122.000 = mean  (30.000 US$/WS)

58%
(number of systems)

median (6.300 US$/WS)
mean (9.000 US$/WS)

25.200
35400



d. Maintenance costs in U.S. dollars per month for four (4)

work stations.
(1) Hardware: 47%

60 US$ 1 (number of systems)

150-170 2

400-500 4

630-720 3

1.000-1.280 5 1.000 = median (250 US$/WS/Month)
1.500-1.975 3
1

31.5607

(2) Software: 44%
30 US$
63-100
150-200

1 (number of systems)

5

4
250 1

4

4

1

200 = median (50 US$/WS/month)

"

430-550 352 = mean (88 US$/WS/month)
625-750

1.000

e. Training available

Instructor costs/hour in U.S. dollars: 42%

15-20 US$ 3 (number of systems)
38-45 4 50 US$/hour = median
50 5 52 US$/hour = mean

60 3

65 1
75
125

— N

f. Countries marketed in: 78%

A complete list is not given here (only sample figures)
Worldwide 14 systems
EEC, Europe 6
Scandinavia 4
UK 5
Europe continent (west) 10
USA 11
Canada )
Australia
South Africa
China
Japan
Singapore
Indonesia
South Korea
Hong Kong

— = = N DN oY
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Target user group marketed to or to be merketed to:
(a)-(d) 78%

a. Small size firms (1-10) 64%
b. Medium size firms (10-100) 71% (a)-(d) 43%
c. Large firms (100+) 71%

d. Governmental/Public agencies 69%

f. Countries marketed in or to be marketed in: 60%

A complete list is not given here (only sample figures)
Worldwide 10 systems
EEC, Europe
Scandinavia
UK
Europe continent (west)
USA 1
Canada
Australia
China
Japan
Indonesia
South Korea
Hong Kong
Far East
Malaysia
Asia

= EEWRNNRN OO W

If under development, status of development
a. New project 0

b. Midway 2 systems

c. Near completion 7 systems

If under development, projected development efforts remaining

a. Computer programmers b. Design staff years
staff years
1 year 3 systems 1 year 2 systems
4 1 5 1
5 1 6 1
6 1 10 Z
10 1 12 2 (8 systems)
20 2 (Y systems)

c. Expected market availability date: 10 systems

1985 8 systems
1987 2 systems



12-

4. FUTURE ACTIVITIES.

The final shape and content of a state of the art report on integrated
CAD systems should be further discussed within CIB W78.

A first step has been taken to a survey of on-going development
projects, a second survey of fundamental research and development

efforts is still to be done.

A survey could consist of two main parts

(1) a broad survey pointing out interesting areas, development
activity Tlevels and "completeness" of systems. Close contacts
with "CICAs" in different countries are most valuable.

(2) deeper studies on areas, see also figure 1, within the sphere of
CIB W78 interest. Contacts with organizations like IFIP WG5.2 are
most valuable.

Example on such areas:
(a) experience with integrated design, survey
§b§ design/project model - descriptions, "standards"
c) knowledge engineering tools in CAD, demands
(d) database structures, survey
g ) data exchange formats, standards
) system structures and learning strategies, long term

d
e
f

|
!

. *design
*experiences APPLICATIONS & descriptions i
3 L e Knowl.
| I X Eng
CONCEPTUAL MODELLING ¢ -
[ h formats  *model t
‘ I ao descriptions o
*database MODEL nr 0
structures I gm 1
I e a *system structures, s
CUMPUTER SYSTEM ( content,
I S properties
I
---------------- 1985--=----=--Time->
I

Fig. 1  Conceptual scheme supporting discussions on future
activities within CIB W/8.
From CIB W78 Terms of Reference: "emphasis is .. on ..
computer-based technologies that support all design
diciplines and their integration".



