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CRAFTSMEN

structure of the changing play of light, wind, of seasonal temperature

experiments, "When you show me that result, the computer under-

change. Traditionally, architects have analyzed solid buildings in two

stands the answer, but I don't think you understand the answer."29

ways, through plan and section. Computer-assisted design permits

Computer-assisted design poses particular dangers for thinking

many other forms of analysis, such as taking a mental journey, on-

about buildings. Because of the machine's capacities for instant 'era-

screen, through the building's airflows.
How could such a useful tool possibly be abused? When cAD first

sure and refiguring, the architect Elliot Felix observes, "each action is

entered architectural teaching, replacing drawing by hand, a young
architect at MIT observed that "when you draw a site, when you put i~

less consequent than it would be [on] paper ... each will be less
carefully considered."30 Returning to physical drawing can overcome
this -danger; harder to counter is an issue about the materials of which'

the counter lines and the trees, it becom~s ingrained in your mind. You

the building is made. Flat computer screens canno't render well the

come to know the site in a way that is not possible with the c0n:t-

textures of different materials or assist in chOOSing their colors, though

puter.... You get to know a terrain by tracing and retracing it, not by

the CAD prograf!1s can calculate to a marvel the precise amount of

letting the computer 'regenerate' it for yoU."26 This is not nostalgia: her

bri~k or steel a building might require. Drawing in bricks by hand,

observation addresses what gets lost mentally when screen work re-

tedious though the process is, prompts the designer to think about

places physical drawing. As in other visual practices, architectural

their materiality, to engage with their solidity as against the blank,

sketches are often pictures of possibility; in the process of crystallizing

unmarked space on paper of a window. Computer-assisted design also

and refining, them by hand, the designer proceeds just as a tennis player

impedes the deSigner in thinking about scale, as opposed to sheer size.

or musician does, gets deeply involved in it, matures thinking about it.

Scale involves judgments of proportion; the sense of proportion on-

The site, as this architect observes, "becomes ingrained in the mind."

screen appears to the designer as the relation of clusters of pixels. The

The architect Renzo Piano explains his own working procedure

. object on-screen can indeed be manipulated so that it is presented, for

thus: "You start by sketching, then you do a drawing, then you make a

ins~ance, from the vantage point of someone on the ground, but in this

model, and then you go to reality-you go to the site-and then you go

regard C~D is frequently misused~ wJ:1at appears on-screen is impossi-

back to drawing. You build up a kind of circularity between drawing and

bly coherent, framed in a unified way that physical sight never i,.

making and the~ back again."27 About repetition and practice Piano
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THE TROUBLED CRAFTSMAN

Troubles with materiality have a long pedigree in architecture. Few

observes, ('This is very typical of the craftsman's approach. You think

large-scale building projects before the industrial era had detailed

and you do at the same time. You draw and you make. Drawing ... is

working drawings of the precise sort CAD can produce todaY', Pope

revisited. You do it, you redo it, and you redo it again."28 This attaching,

Sixtus V remade the Piazza del Popolo in Rome at the end of the

circular metamorphosis can be aborted QY CAD. Once p~ints are plot-

sixteenth century by desc~bing in conversati'On the buildings an~ pub-

ted on-screen, the algorithms do the drawing; misuse occurs if the

lic space he envisioned, a verbal i~struction that left much -room for

process is a closed system, a static means-end-the "Circularity" of

the mason, glazier, and engineer to work freely and adaptively on the

which Piano speaks disappears. The physicist Victor Weisskopf once

ground. Blueprints-inked. designs in which erasure is possible but

said to his MIT students who worked exclusively with computerized

messy-acquired legal force by the late nineteenth century, making
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