
he birth and development of an industry

might be likened to operating a car. You

need to see where you are going, have the

means to get there, and have a driving force

to propel you.

Since childhood, I’ve had the vision of

futuristic cars that control themselves and let

you put your feet up, read a newspaper, or

watch television while zooming down a

“smart” highway (unfortunately, some not-

so-smart drivers haven’t waited for the tech-

nology to arrive). As one who drives at least

600 miles each week, I’m disappointed and

surprised that automated cars and highways

are not already in place.

But vision always predates technology. For

smart highways to be even possible, a host of

disparate technologies first had to reach criti-

cal stages of development: computers, sen-

sors, lasers, navigation systems. Now the

technology has arrived—at least on an exper-

imental basis—with a working model

planned by 2002 (see “Briefs,” p. 16).

Even with all of the technologies in place,

someone has had to think about how to draw

on all these technologies to make “intelli-

gent” transportation happen. Thinking about

things—especially, big complex things—is

what physicists do best. David Register at

Phillips Petroleum, in his letter about hidden

physicists (p. 41), says that physicists,

because of their training, have an almost

unique capability to synthesize concepts

from a number of seemingly disparate pieces

of information, and that this approach is

based on a fundamental understanding of the

possibilities of solutions.

Vision and technology alone, however, are

not going to make great things happen unless

there is an economic and political imperative

to change the status quo. It’s not surprising

that driver frustration with long lines at toll

booths has made automated toll collection

one of the first functions of smart highways.

Likewise, rising levels of automobile emis-

sions helped make pollution reduction one of

the first orders of business for industrial ecol-

ogis ts . Increasing hazards and f in ite

resources are new imperatives that take us

beyond some kind of feel-good movement, as

Thomas Graedel points out in “Industrial

Ecology at the Crossroads” (p. 24).

It’s hard to believe that silicon-based, inte-

grated circuits are drifting toward obsoles-

cence, but it’s equally hard for even the Semi-

conductor Industry Association to see how

the present rate of bit-packing growth can

continue past the next 13 years. We have a

vision of what computers need to be able to

do, and plenty of motivation to keep this

multibillion dollar industry moving forward.

If silicon hits the wall in the next 25 years,

however, we will need alternative technolo-

gies mature enough to take the next step.

Nancy Forbes in “Life After Silicon: Ultra-

scale Computing” (p. 20) reports on exotic

alternatives that are already being explored.

At this point, none of these lines of research

look like they will become commercially

viable any time soon, but if one or two of

them do develop, we will have opened anoth-

er smart highway to a whole new industry.

Charles Harris
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