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The Science of Design

Richard P. Gabriel

Design is the thinking done before building something.
—Richard P. Gabriel PhD MFA

It is possible to design a house, an engine, a snowboard, an airplane wing, a user interface, a chair, a road,
a chemical process, a genetic alteration, a teapot, textiles, sculpture, illustrations, a table lamp, apparel,
an operating system, jewelry, and a wingnut. The process one goes through for each of these is different,
but in most cases it resembles thinking and perhaps drawing. Sometimes it isn’t possible to say what the
design is until the thing is built, in which case the design process is more like description, and the
“designer” like a mapmaker.

Design: 1a. a plan or scheme conceived in the mind and intended for subsequent execu-
tion; the preliminary conception of an idea that is to be carried into effect by action ... 7a.
the combination of artistic details or architectural features which go to make up a statue,
building, etc.; the artistic idea as executed

—Oxford English Dictionary, Second Edition

Designers produce designs, one way or another. Sometimes a drawing is made before construction
starts. sometimes the design needs to be extracted from the built artifact, and sometimes its best form
is the built thing itself. But in most cases, the process of creating the design does not resemble the struc-
ture of the design itself —because the process is a combination of creativity, analysis, reasoning, and revi-
sion interspersed with construction. Moreover, a design can be “good” or “beautiful” or “elegant” aside
from an assessment of how well it fits its function—therefore, form plays a role.

Educating software designers is not done the same way other sorts of designers are educated. Design is
typically taught by practice while reflecting under the tutelage of a master designer, along with a heavy
dose of critical reflection on works in the design area.

Software people generally have taken seriously software design’s connection to science and engineering,
but rarely if ever to art. There is no primary literature of software source, neither at the code, design, nor
architectural levels, there is no critical literature of software-related design, there are no schools nor cur-
ricula aimed at teaching or training in software design, there are few or no masterpieces, few or no mas-
ters, nor even a way to talk about design qua design in software. The “art” that might be out there is
largely company confidential. It is difficult to make a design discipline—let alone a science—out of a
practice where very few designs are visible or viewable.

The only systematic attempts I know of to capture techniques and practices of software design have
been made by the software patterns community, whose members have proceeded by attempting to cre-
ate a second-order literature by mining common patterns of practice and expressing them in natural
language and simple diagrams. The software patterns community has been working at this for about 10
years now, largely outside academic institutions. The software patterns community has its own confer-
ences, workshops, publications, editors, reviewers, practices, and literature.

From these observations I conclude that computer scientists and software researchers have work to do
before they are as knowledgable about and as capable at software design as they could be.
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Sometimes shallow thinking is the best thinking. I believe the following describes some things we need
to do to understand software design properly:

e start collecting a literature of software and software-intense artifacts so that we can begin learning
what software design is about

* encourage a literature and tradition of software criticism and software design theory that goes
beyond software reviews on one hand and speculation on the other

* find good designers—know them by their works—and study what they do; anthropologists know
how to do this

* start teaching software design and construction seriously and rigorously (in 1998 I received an Mas-
ter of Fine Arts (MFA) in creative writing and experienced how effective such an education can be—
it was more rigorous, more difficult, and involved more practice by far than any MS in Software Engi-
neering program I have heard about; visit http://wmv dr eansongs. comi MFASof t war e. ht mi for a pro-
posal about this)

* engage the software patterns community which is already trying to capture in a precise and princi-
pled way what good design is and how to do it

* don’t confuse design and engineering

* do not abandon the art, craft, and skill of design in an attempt to make it the object of science

My message to NSF is simple: Please proceed with an open mind and an attitude of inclusiveness and
diversity. Fund many small things, and resist proclaiming a new science until we've explored more thor-
oughly the scope of design practice in software.

Let’s go fast, but let’s not forget what we are after.
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