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“We are caterpillars, soon to be butterflies, and, when we look to the stars,
we take that vast silence as evidence of other races transformed.”

Social and technological prediction is very popular. This is reasonable. It
seems that change is the only constant in our lives; we want to be prepared. Yet
there is a stone wall set across any clear view of our future, and it’s not very far
down the road. Something drastic happens to a species when it reaches our stage
of evolutionary development—at least that’s one explanation for why the uni-
verse seems so empty of other intelligence. Physical catastrophe (nuclear war,
biological pestilence, Malthusian doom) could account for this emptiness, but
nothing makes the future of any species so unknowable as technical progress it-
self. A favorite game of futurists is to plot technological performance—computer
speed, say—against time. Such trend curves climb ever more steeply. Extrapo-
lated 30 or 40 years, they are so high and steep that even the most naive futurist
discounts their accuracy. Some who talk about that era predict a leveling off of
progress. After all, saturation effects are observed in other growth processes.
There is an important reason why this process won’t level off. We are at the
point of accelerating the evolution of intelligence itself. The exact means of ac-
complishing this phenomenon cannot yet be predicted—and is not important.
Whether our work is cast in silicon or DNA will have little effect on the ultimate
results. The evolution of human intelligence took millions of years. We will
devise an equivalent advance in a fraction of that time. We will soon create in-
telligences greater than our own. When this happens, human history will have
reached a kind of singularity, an intellectual transition as impenetrable as the
knotted spacetime at the center of a black hole, and the world will pass far be-
yond our understanding. This singularity, I believe, already haunts a number of
science-fiction writers. It makes realistic extrapolations to an interstellar future
impossible. To write a story set more than a century hence, one needs a nuclear
war in between—to retard progress enough so that the world remains intelligi-
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ble. A Cro-Magnon man brought into our present could eventually understand
the changes of the last 35,000 years. The difference between contemporary man
and the creatures who live beyond the singularity is incomparably more pro-
found. Even if we could visit their era, most of what we would see would be
forever incomprehensible. This is a vision most people reserve for the far future,
perhaps after another million years of normal evolution. Surprise—it is a future
that will happen as soon as superhuman intelligences are created. And given our
progress in computer and biological sciences, that should be between 20 and 100
years from now. The passage into this great singularity should not be abrupt.
So far, there has been little progress in automating the distinct prerogatives of
the human mind. During the next 20 years this will change. Programs that can
perform symbolic as well as numeric processing will become common. The stu-
dent’s hand computer will become competent enough to solve most problems in
our present undergraduate courses. Universities will scramble to provide curric-
ula that will train students to think with these new tools. Graduates will need an
ever-deeper understanding of their majors to compete successfully for technical
jobs. As the years pass, wewill find that a rapidly diminishing number of humans
will be necessary to keep large systems running. It is missing the point to call
this process “technological unemployment.” Even before the last jobs are auto-
mated, our successors—the more-than-human intelligences we are creating—will
already be onstage. Whatever paradise the world may be, man will be the lead-
ing actor no more. For some, this scenario may be even less desirable, indeed
more cataclysmic than having a nice atomic war, after which we might proceed
with human business as usual. But if the singularity is properly considered, it
need not be depressing. Marvin Minsky, of Massachusetts Institute of Technol-
ogy, has suggested we regard these new beings as our children—children who
will still do better than their parents did. Sometimes this point of view is enough
for me, often it is not. I want man to be a continuing participant. And perhaps
there is a way. The machine intelligences need not be independent of our own.
Even now, when we use personal computers, we are extending our memory and
our ability to solve problems and dilemmas that confront us daily. In a sense
we are augmenting our own intelligence. As we improve the man/computer in-
terface, this amplification effect will increase. When the computer half of the
partnership becomes intelligent, it might still be part of an entity that includes
us. The singularity then becomes the result of a massive amplification of human
intelligence rather than simply its replacement by machines. Falling into the sin-
gularity is admittedly a frightening thing, but now we might regard ourselves as
caterpillars who will soon be butterflies and, when we look to the stars, take that
vast silence as evidence of other races already transformed.
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