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ARTICLES

UNDEBUGGABILITY AND

COGNITIVE SCIENCE

A resource-realistic perspective suggests some indispensable features for a
computer program that approximates all human mentality. The mind’s
program would differ fundamentally more from familiar types of software.
These features seem to exclude reasonably establishing that a program
correctly and completely models the mind.

CHRISTOPHER CHERNIAK

A central tenet of much recent work in cognitive sci-
ence is a commitment to realism about the agent’s re-
sources. Perhaps there is something mean-spirited
about challenging presuppositions that human beings
have unbounded potentialities, but a theory, however
normative or regulative, that proceeds on an assump-
tion that people have God's brain seems at least inter-
estingly incomplete. What is sought are models that are
both computationally and psychologically realistic, as
well as neurally and genetically realistic.

Starting with such a resource-realistic framework,
this article explores some properties we can now ex-
pect to be inextricable from any computer superpro-
gram that purports to represent all of human mentality.
A complete computational approximation of the mind
would be a (1) huge, (2] “branchy” and holistically
structured, and (3) quick-and-dirty (i.e., computation-
ally tractable, but formally incorrect/incomplete)

{4) kludge (i.e., a radically inelegant set of procedures).
The mind’s program thus turns out to be fundamentaily
dissimilar to more familiar software, and software, in
general, to be dissimilar to more familiar types of ma-
chines. In particular, these properties seem inherently
to exclude our reasonably establishing that we have
the right program. In this way, the full mind's program

Earlier drafts of this article were read as a public lecture at Wichita State
University, Wichita, Kansas, October 1986; at the University of Minnesota
Center far Philosophy of Science, Minneapolis, February 1987; and at the
AAAI/UMIACS Workshop on Theoretical Issues in Conceptual Information
Processing, Washington, D.C., June 1987.

appears to be a type of practically unknowable thing-
in-itself.

Generally, cognitive science seems to presuppose the
manageability and feasibility of such a total mind’s pro-
gram. For example, one of the current standard text-
books of artificial intelligence (Al) begins, “The ultimate
goal of Al research (which we are very far from achiev-
ing) is to build a person, or, more humbly, an animal”
[12, p. 7]; that is, to construct a program for the entire
creature. A standard ground plan is then enumerated,
including input modules for vision and language, then
deduction, planning, explanation, and learning units,
and, finally, output modules for robotics and speech.
An important example from the philosophical side of
cognitive science has been Fodor's thesis that psycho-
logical processes are typically computational, and so
that much human behavior can only be explained by a
computational mode] of cognition (see, e.g., [21], espe-
cially chap. 1).

A strong tendency to posit “impossibility engines”"—
profoundly unfeasible mental mechanisms-—has not
been confined to the most abstract reaches of philoso-
phy. It seems to be a pervasive, unnoticed, but problem-
atic element of methodology throughout mind/brain
science, even when that field is explicitly taken ta ex-
tend all the way down to neurephysiology and neuro-
anatomy. The most extreme philosophical case I know
of is the deductive ability presupposed by conventional
rationality idealizations.” Standard rationality models
require the agent to be some sort of perfect logician; in
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* I have discussed this example in {13, chaps. 1 and 4].
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