General Design Theory and Environment

1. Design

Designing is an important feature possessed by
the human race. Design exists in each field of
technology, such as architectural design,
mechanical design, and so on; it represents the
thought processes for newly creating things that
did not exist prior to then. The imaginative
processes outside of fields of technology have
been given names like creation and production
and have not been called design. When we
perceive that they all share common grounds in
fundamental areas, it will probably be easy to
understand that design bestows upon human
beings a characteristic strikingly different from
those of other living creatures.

Consequently, it would seem that giving
consideration to what design is is an unavoidable
part of reaching an understanding of what human
beings are. Moreover, it is of substantial
importance to people in two senses, Factor
number one is that because it is a quality not
possessed by other living things, we must know
about it in order to comprehend human beings. It
can be referred to as an eternal theme for
humankind.

The second point is that once something that
has been designed and manufactured starts to exist
in the real world, it will end up changing its own
environment. That is directly linked to current
environment problems and in some ways is an
urgent issue.

Thus, it is necessary to clarify how research
should be carried out concerning design as a topic
of substantial importance, Since design represents
various actions that reflect the distinguishing
features of technology and other worlds, infinite
"design theories" have come into formation with
individual acts of design as their subjects.
Furthermore, although architectural design theory
and electric circuit design theory are both types of
design, they have ended up as completely
unrelated academic fields. '

The sphere of research that pays attention to
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the parts common to alf acts of design conducted
by human beings and which also aims to produce
theories for them is called “general design theory".
General design theory first limits its questions to
design in technology. Then, having done that, the
task for general design theory has been to render it
possible for the ideas conceived by human beings
to exist physically. In other words, the subject
under general design theory's consideration
generally consists of the act of bringing such
things to realization as man-made objects.

2. General Design Theory

Attempts to describe design in technology as a
system can be found from long ago. As is aften
said, it takes over ten years in any realm to
become well-versed in design. In addition, many
of the documents describing design have been
backed by a designer's own long-time experiences.
In books with titles like design theory, design
methods, and so on, the designer's own
experiences are directly related as if to talk about
them to the reader. These in reality are highly
useful books.

However, though backed by the same
experiences, there have also been attempts to
describe the subjects of design and the design
process as systematically as possible and to
éstablish a system for objective design. Through |
extracting the subjects for design as the structural
relationship between functions and substance,
general descriptions have carried out; a standard
model has been sought as the time series for the
design process; the collection of previous
examples of design has been taken as the scope;
and psychological methods have been used, etc.

The aforementioned all try to relate design in
an as general form as possible as the foundation of
actual examples of design conducted up to now.
These attempts have obtained definite results and
are, of course, valuable for people learning design.
However, they share some
commen problems. That is to say, there is no way




to guarantee the legitimacy of any theory of
design not to disprove mistakes. As long as those
are basic experiences in design, the field will
definitely be correct in some ways yet will lack
the possibility of growing as a science.

That is where attempts have arisen to formulate
a plan to describe design systematically all the
while fulfilling the conditions of a science. If that
is possible, it will be a plan in which design theory
as its result will advance into a minute system
through theoretical research into the field.
Moreover, as a result, the act of designing as its
practical application will promise a harmonious
development offering a richer artifactual
environment.

General design theory has been proposed as
one possible method going in accordance with the
line of such a plan. That takes as the axiom a
simple model related to the human conceptual
system, and it attempts to describe all the acts of
design as the theorem. If it is verified that all the
theorems obtained can explain without exception
the acts of design in the current world, then that
will bear a structure in which the axiomatic
system-namely, the legitimacy of the theoretical
system deduced from that-will be strengthened.

3. Verification

General design theory, which was proposed in
the 1970s, has only three axioms; it is a very
abstract thing, Speaking from the premise that
applicable design theory exists in the design of all
spheres, such abstractness is inevitable. But a
problem is presented in that the theorem obtained
will be abstract, too. Moreover, when it comes to
verifying the theorem, that will not be abstract
since the means of verification consists of
observing the designs of actual designers. Here
arises the characteristic thorny problem of the
disparity between the abstractness of the
experiments for identification and the theoretical
results obtained; it is a problem that does not
appear in the so-called exact sciences such as

physics.

Similar problems exist in other intellectual
tesearch as well. Nevertheless, perhaps we ought
to conclude that, on account of this, design '
research ultimately can not enter the scope of
empirical science as a method in common with the
natural sciences, which conduct verfication
through experiments and the presentation of
hypotheses in the theory.

At present, the outlook is that there will be
limitations to general design theory's ability to
improve its precision through empirical science
methods. That is because a task within general
design theory is for the people who are designers
through and through to construct theories
concerning the act of design within their own
perceptions and controllable thoughts. And these
thoughts have limitations to the accuracy of their
observations. Expressed another way, they are

- believed to differ in nature from natural

phenomena, which are the subjects for observation
in the exact sciences like physics.

4. Validity

Something replacing observation and
measurement in empirical science or else
something supplementing that is needed to solve
this problem. The method known as utility has
been proposed in general design theory. That
means to develop a systemn that can undergo
practical application in reality based on
knowledge obtained from general design theory
and to use it in actuality. Namely, this is to put it
to use and judge its value. If it is useful, the design
theory proposed as a hypothesis can be regarded
as standing up to verification. However, if it is not
useful, it will be disproved. Here a system that can
undergo practical application means anything
from primers on design, to anthologies of actual
examples of design, calculator systems, and so on.
In any case, it must reflect the design theory.

In reality, to create these systems or else judge
their value is the venue for actual design. At times




that will be in the laboratories for design research,
but the design section of a manufacturing industry
where actual design activities are conducted may
suffice just as well. In that case, the survival or the
system in the market is linked to verification of
the theory, Consequently, the fundamental set of
proposals for hypothetical theories in empirical
science and verification through experiments
comes to be replaced here by the set known as
proposals for hypothetical theories and judgment
of their legitimacy through utility.

In this way, considering that general design
theory is something crisscrossing various fields of
engineering, engineering can be suggested as an
independent field of scholarship with a structure
different from that of empirical science. In
addition, utility means reality, or to make an
existing thing. Therefore, a connection can be
anticipated as well with historical science, which
is related to things that have existed. A task for the
future is to have "practical science" become
possible, which will verify theories through utility
as a way to provide structural connections

between empirical science and historical science.

5. Utility

In this way, general design theory does not stop
at mere contemplation in research laboratories; it
needs not to be practial application but must be
connected with the real world even in its
theoretical structure. With this background,
general design theory has shown a number of
developments up to now,

The second meaning of design research, which
was touched upon at the outset--namely, the view
that what people have made has ended up
producing a unique environment for human
beings--becomes the weightiest topic in the sense
of the previously mentioned utility. In this case, it
goes beyond the question of how human beings
have designed, for it means to research the
artificial environment itseif. What is called an
artificial environment in general does not exit,

There only exists one real environment that
surrounds humankind; the research treating it as
its subject is artifactual engineering.

On the one hand, planning practical usage as a
substitute for experiments and historical
investigations is importants as well. For example,
industry-university cooperation is one venue for
utility, but at the present juncture that tends to be
excessively induced by myopic material gain.

If utility is to be viewed as everything that
creates history, in this case technological design as
something producing an artificial environment
should be injected compositely as much as
possible into human intelligence. Only once that
becomes possible will it also be effective as a
venue for verifying design hypothesis. The
"Intelligent Manufacturing System (IMS)
International Cooperative Research Program" has
been proposed from that perspective, and it is
corrently being advanced.

6. Closing

Research concerning design is something I
stepped into, led by simple doubts as to whether
engineering is an academic field. There have been
various developments thereafter. The
aforementioned artifactual engineering and IMS
Program have facets that are not necessarily
connected at all with general design theory, rather
they have been born out of the demands of a
particular era. Yet that makes possible the
interpretation that reseach into design theory has
developed in a way not unconnected to the
changes in the times.

My conclusion currently is that engineering
itself is a unique academic realm. However, its
development ought to be joint with the
technological actions of human beings. Therefore,
I have expectations about the day when
engineering, in link with an expansion of
technology, will be positioned as a more general
and basic field of scholarship.






