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We report findings from an extensive study of the users of a Computer-
Aided Drafting (CAD) system. Our observations suggest that the CAD
system is used inefficiently, because users approach computer-aided
drafting from a T-square metaphor reflecting their past experience with
traditional drawing media. This prevents them from discovering and
using effectively powerful system commands that have no equivalent in
manual techniques. These findings suggest that we should rethink the
ways in which CAD users are trained and manuals are written, and that
we introduce CAD users to a more strategic use of CAD, particularly to
a Detail/Aggregate/Manipulate (DAM) strategy that takes advantage of
the compositional logic underlying a design. © 1997 Elsevier Science
Ltd.
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t has been observed at numerous occasions that ‘phase-one’ computers,

designed to automate tasks requiring massive mathematical calcu-

lations or routine activities, e.g. accounting, have had impressive suc-
cesses, whereas ‘phase-two’ computers, designed to augment human prob-
lem-solving capabilities, typically have shown disappointing results '. This
phenomenon is commonly referred to as the productivity puzzle. Com-
puter-Aided Drafting (CAD) does not differ much from this general
picture?. Our own observations, described briefly in Section 1, confirm
these findings and actually expand them.
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We must clarify at the outset what we mean by CAD in the context of
this paper because the ‘D’ in CAD has variously been used to denote
‘drawing,” ‘drafting’ or ‘design.” A computer-aided drawing system, or
drawing system for short, is any program that allows users to produce
interactively configurations of graphical shapes composed of lines and
curves that may, or may not be filled by two-dimensional patterns. These
systems are distinct from paint systems, because the shapes, after being
created, are not immediately broken up into bitmaps from where they can-
not be reconstructed; rather, they remain accessible and therefore editable
as such. A drafting system is a drawing system designed to support the
production of —possibly complex — drawings that are part of the pro-
fessional services provided by architects and other design professionals to
clients; they typically contain all of the functionalities of a normal drawing
program and augment them significantly with powerful features addressing
the more demanding use made of them; e.g. MicroStation or extensions
written on top of it, offer — in addition to the typical commands to create
lines and curves — a mechanism to manage uniform borders of drawings
through reference files; a database to store non-geometrical attributes of
building elements; and based on this, the capability to generate schedules,
etc. A design system supports design decision making more actively than
drawing or drafting systems, which typically record a designer’s decisions
after they have been made, but are unable to make suggestions of their
own; evaluate choices and thus give feedback; manage constraints etc.
Some commercial drafting systems have started to incorporate features of
design systems, but true computer-aided design systems, if they exist at
all, do this only in the form of research prototypes °.

CAD in the following means computer-aided drafting in the above sense.
An objection which is sometimes voiced against the type of studies we are
reporting in this paper is that drafting as we know it is rapidly becoming
obsolete as electronic forms of communication become more wide-spread,
actually universal. Our response is that the evidence for this claim is far
from convincing. Physical drawings are the contractual basis for the ser-
vices rendered by design professionals to clients all over the world and
will remain so for some time; this assures a continued role for drawings
in the foreseeable future. In building design at least, we are, furthermore,
far from a situation where designs are generated with the help of computer-
aided design systems that can provide input for special applications and
generate traditional drawings automatically without the type of user
involvement needed in present-day drafting systems. Drafting systems will,
therefore, remain practically useful for the foreseeable future in building
design. However, even when these systems become obsolete, the strategies
we introduce below will remain useful for the generation of computational

Design Studies Vol 18 No 4 October 1997






