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Brain children

Humenkind has been thinking about the thought
process—and how to remoke machines in its own
imoge—for centuries. By MArRkK WILLIAMS
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A the beginning Pandemonium begn
the [BM 7094 demon. And the MIT pro-
grammers saw it was good and said, Let
there be Eliza the chatterbot. And Eliza
begat Parry, the paranoid schizophrenic
program, and gamebots. And gamebots
begat MUDbots, which spread forth into
the lands of IRC and Usenet, and there
begat postingbots, mailbots, helpbots,
spambats, cancelbiots, and many athers.
[hen were spiderbots begotten in the davs
of the Web: some of these

were Webcrawler, Lvcos, and '
Yahoo. Until it came to pass |
that there were search en-
gines that searched only
scarch engines, surveillance
bots that disguised them-
selves as other surveillance
bots 1o crack systems, re-
written BargainFinder bots
that blocked access to on-
line stores, and even bots
incorporating algorithms to simulate mu-
tation and natural selection. And their
name was legion,

That's it, really, Andrew Leonard, the au-
thor of Bots, imposes genealogy on the au-
tonomous programs inhabiting cyber-
space—specious, but useful in tracing
developments from MIT' first computer
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LUsenet trivia. He reports that
programs capable of simulat-
ing conversation were em-
braced by apostles of artificial
intelligence as evidence that
true thinking machines were
imminent, Subsequent lack of
progress cansed these theo-
rists bo régroup around con-
cepts of neural nets and
agents. Thus, programs are
often endowed with anthro-
pomorphic aspects: social interfaces for
communicating with human users.
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Homuneulus sapiens

The best thing in Bots is University of
Maryland computer scientist Ben Schnei-
derman, a savage critic of this philosophy:
“For those who built stone idols or voodoo
dolls or the golem or Frank-
enstein, it’s long been a
dream. ... But no mature tech-
nology resembles [animal
form. Automobiles don't run
with legs. and planes don't flap
their wings. ... You need to
know that if you issue a com-
mand, vou're going o get an
exact and repeatable opera-
tiom. ... The data rates you can
get l:l':r pointing, clicking, and
dragging are a hundred to one-thousand
times faster than natural language typing
or voice.” Anthropomorphized agents, Mr.
Schneiderman finishes, are “things that
think for people who don't”
Alas, there are plenty of those. Because
human consciousness does have limited
bandwidth, agents could mediate a world

of endless information. Many Tunc-
tions—like telling the house o dim the
lights—would be more easily done
through speech-based interfaces. In fact,
the day approaches when invisible ser-
vants will speak 1o us from the very air. Mi-
crosoft Bob was ridiculed, although it was
only an experimental first step into the
marketplace, hardly equivalent to pre-M5-
DOS efforts, Office 975 cartoon Assistants
are a clear advance. The Jesuits, no
slotiches at child programming, used to
baoast that if they were given
a child before six, the adult
was theirs for life, In Oeo-
ber, as this review was writ-
ten, Microsoft released an
interactive Barnev aimed
straight at that preadolescent
market, The same month, the
company bought a 845 mil-
lion stake in Lernout & Haus-
pic, a Belgium-hased special-
ist in voice-enabled computing,
{ For more on speech-recogni-
tion technology, see ™ Talking the Talk,” Au-
gust, issue 45, page 40.) Every company
aims to create customer attachment 1o its
product, and anthropomorphized agents
present unique possibilities for applying
layers of seductive pseudointimacy: You
love it becanse it loves you! Your Best Friend
6.0 { Microsoft Corporation).

Mr. Leonard is skittish about such spec-
ulation, which he calls “agent religion.”
ending his book with a coda about bots
and agents having potentisl for both good
and bad. Even for a volume this slim, that's
not really enough. Leafing through the
front, this reviewer noted that Mr. Leonard
thanked the editor who helped transfonm
“a column inte a magazine story into a
baok ™ No gratitude to that editor i forth-
coming here,

Digital prehistory
"Why do people like to think machines
can'i?” Disney’s Marvin Minsky likes 1o
ask. Samue] Butler (1835-1902) phrased
the question more fully more than a cen-
tury ago: “Why should not machines ulti-
mately become as complicated as we ... at
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when.” Problematic, also, to guess where
hiis work would have proceeded had he not
died of cancer in his carly 50s (after spemd-
ing his last months in a Washington, [31C.,
hospital’s private suite, with an air force
colonel and eight airmen assigned by Pres-
ident Eisenhower 10 walch over him ).

Von Neumann's formulations within
quantum mechanics made him propose
that it was only an observer’s conscious-
ness that collapsed pure quanium possi-
bility into classical yes/no reality. Like-
wise, his thinking on computing moved in
directions we haven't yet confronted. After
his death, his work was distorted by those
who promoted comparisons between
compiters and human brains; actually
he'd been concerned with the differchces:
how something composed of 10 billion
unreliable neurons functioned reliably and
machines with 10,000 components con-
stantly malfunctioned.

In Probabilistic Logics ad the Synthesis
of Reliable Qrganisms from Unreliable
Comporents, written in 1956, the year be-
fore he died, von Neumann moved toward
a model of mind as a system similar 10
those heid explored in Theory of Games
and Economic Befavion, M. Dyson wriles,
“Hee was laying the groundwork for a uni-
fied theory of information dynamics, ap-
plicable 1o free-market economics, self-
reproducing organisms, neural networks,
and . .. mind and brain.” In that theory,
sketched in notes and lectures before he
died, “the human nervous system hears
maore resemblance 1w the statistically de-
termined behavior of an economic system
than to the precisely logical behavior of a
digital computer”

Demoniec shrieks

Pandemuonium, an experiment proposed
at MIT in 1938 and described in both Bots
and Darwin Among tre Machines, might
provide a simple model of human think-
ing. Crudely simulating the many levels
with which a cognitive system relates the
data it receives, Pandemonium had four
tiers: at bottom, data demons stared and
transmitted data; next, computational de-
mons performed operations and passed
the results up; cognitive demons weighed
the evidence and computed a shrick; the
master demon responded to the loudest

shricks, Natural sebection of processing
demons occurred in the program, with
those serving useful functions surviving
and perhaps prodocing subdemons,
Ttmmm}dmﬂ an broad scales.
In 1960 a Rand Corporation memo tithed
“Reliable Dightal Communications Systems
Urilizing Unreliable Network Repeater
Nodes" called for Americals computers to
be connected not by centralized switching
centers but by individual switching nodes
and the datu packets themselves. Eventu-
ally this led to today’s Internet. In such a

It would be o loss if ‘Darwin
Among the Machines’ were
dismissed as simply market-
place fodder in the genre,
say, of Deepak Chopro meets

the information age.

large-scale system, what could provide the
function served by the weighing, valuing
demons in Pandemonium?

The human race has developed systems
of pure valuation for thousands of vears, of
course, Economies are systems evolved to
assign numerical values to tangible and in-
tangible things. Mr. Dyson quotes the en-
gineer who wrote that original Rand
mema: " Probabily the closest parallel struc-
ture 1o the Internet is the free-markei
economy.” Money—especially digital cur-
rencies, which are dlectrons freighted with
pure valuation, circulating globally—is
analogous to the statistical coding that
vor Neumann hypothesized was the faul-
tolerant language of blologically evolved
neural nets. Money has the necessary self-
reinforcing tendencies—it promotes ar-
chitectural flexibility and feedback loops
allowing systems to keep account, Hope-
fully, the human race is analogous to the
decision-making master demon,

It puts a new spin on the ideas of all
those people theorizing about the new
economy and all those others warning
that we worship the market like s god,
doesn't i1 s

Mirrk Walliams is a scieace wiiter living in
Oaklanad, Wrire to him af markred @ol com,
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