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cesses of inheritance, mutation, recombination, and selection: the genetic algorithm.
He has also written extensively about cognitive science, the brain as a complex system, and adaptation in general (1). Indeed,
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generated within the system. They are not
designed. Nor are the boundaries designed:
they should emerge in the coevolutionary
process that selects for agents that make
appropriate decisions given the environment
within which they operate.
This may sound like a radical approach
to modeling, in particular because Holland
emphasizes that these models do not, strictly
speaking, model anything. Rather, they are
exploratory in nature: They are aimed at
exploring the consequences of the underlying model assumptions. If the predictions
(after evolving the model through thousands
if not millions of generations) contradict our
observations, we have to go back and question the model assumptions. In this way, computational modeling plays exactly the role
that theory has played, only packed with the
power of computers that mathematics alone
cannot achieve.
But the approach is less radical than one
might think. Such approaches have been
quite successful in the past. For example,
the Avida system that was designed to study
basic evolutionary dynamics (2) can be seen
broadly as an instantiation of such a signalboundary system, complete with a symbolic
basis, grammar, niches, ecologies, signal processing, and, of course, evolution. And Avida
is exploratory in the sense that it has generated hypotheses about the natural world that
subsequently have been tested there. Another
candidate signal-boundary system is the artificial cell model (3). In it, nearly every one of
Holland’s requirements for such a system has
been implemented, and it too can be used to
make falsifiable predictions about the natural
world even though the model itself is artificial, an abstraction.
Signals and Boundaries hearkens back
to another influential book within the field
of complexity research, Herbert Simon’s
The Sciences of the Artificial (4), which in
its third (1996) edition received a new chapter dealing with the genetic algorithms and
adaptive systems championed by Holland.
But Holland’s book is different in an important aspect. It becomes technical when mathematics is needed, and Holland does not shy
away from introducing complicated computational structures. In these passages (and
chapters), it becomes less of a science book
for the interested lay person (as Simon’s
book is) and more of a textbook. In this
respect it bears some resemblance to Douglas Hofstadter’s Gödel, Escher, Bach (5),
which (in the field of cognitive science) also
did not shy away from being both technical
and ambitious. However, Holland’s book is
much more succinct, clocking in at 301 duo-
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decimo pages, compared with the 777 quarto
pages of Hofstadter’s classic.
Signals and Boundaries is indeed an ambitious book because Holland advocates (correctly in my mind) a culture that does not treat
computational approaches as “mere models,”
as if they were inferior or less rigorous than
purely mathematical treatments. Perhaps it
would have been strengthened had the author
drawn more from existing modeling endeavors that have followed his vision almost to the
t. But it is still a “remarkable achievement”
(as Holland’s colleague Robert Axelrod calls
it on the dust jacket)—not the least because it
would qualify as such had it been written by
someone much younger.

through Coursera (with videos also on YouTube) alongside its more conventional incarnation at Princeton University.
Chiang intends for the book to provide
something for everyone. Its topic matter
ranges from Netflix’s movie recommendations to Verizon’s pricing model, from building a Twitter following to Skyping for free.
Networked Life explores phenomena that
may seem obscure to the general public—
such as cloud computing, TCP/IP (Transmission Control Protocol/Internet Protocol), and CDMA (Code-Division Multiple
Access) cell phone infrastructure—as well
as pop culture memes like “going viral” and
the old chestnut about six degrees of separation. The topics are broad ranging and
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