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Abstract

“If you want to think about thinking, you
have to think about thinking about something.”
— Seymour Papert

A softbot (software robot) is a program that
interacts with a software environment by issu-
ing commands and interpreting the environment’s
feedback. Because softbots are much easier to
build than physical robots, softbots are an at-
tractive substrate for machine-learning and agent-
architecture research. To illustrate this point, we
consider Rodney, a UNIX! softbot under develop-
ment at the University of Washington. Rodney
uses PRODIGY as its planner and the THEO frame
system to represent its world model. Custom-built
execution and sensing modules allow Rodney to in-
teract with a UNIX shell in real time.

Motivation

Much of the recent work in machine learning and plan-
ning has been influenced by two themes:

o integrated architectures focusing on programs that
combine planning, learning, and execution capabil-
ities (e.g. aird and Rosenbloom, , Mitchell,

, Sutton, )

e rea istic tasks moving beyond the classical toy
worlds such as the Blocksworld and the Tower of
anoi to a variety of tasks such as manufacturing,
scheduling, database management, robotics, and oth-
ers Sycara,

This trend is positive to the extent that it leads us to
focus on real problems and to build systems that are
more likely to scale to real-world tasks. This trend
also has negative aspects. The amount of prelimi-
nary groundwork (before any machine learning research

takes place ) necessary to build an integrated sys-
tem that tackles a fairly realistic task can be stagger-
ing. urthermore, the cost (in both time and money)
of maintaining and experimenting with such systems
is high. inally, the degree of realism ultimately
achieved is uestionable in many cases. The recent fo-
cus on learning robots (e.g. Maes and Brooks, ,
Mitchell, , Tan, ) is a good example.

In principle, learning robots o er excellent testbeds for
machine learning and agent-architecture research. In
practice, building robust systems that successfully in-
teract with an unpredictable physical environment is a
rigorous challenge, given existing technology Brooks,
a. The monetary cost of such robots (including
laser range nders, sonars, grippers, television cameras,
etc.) is non-trivial, and the e ort and expertise re uired
to assemble and operate such an apparatus are consid-
erable. or example, building an operational prototype
of a single Mars Rover leg took over a year and cost
over a million dollars Simmons, . Clearly, ony a
imited number of abs can a ord to study robots on this
sca e.
ven in these labs, conducting experiments is of-
ten time-consuming and di cult. xperiments are fre-
uently hampered by a wide variety of hardware dif-
culties and malfunctions Brooks, b, Tan,
ays and even weeks go by in which the robot is not
operational. ven when the robot is operational, the
mean time between failures can be as short as fteen
minutes Brooks, a. As a result, carrying out em
irica machine earning research using robots is, er
force, s ow.
urthermore, while robotic task-environments are
much more realistic than the Blocksworld, introducing
the problems of sensing, uncertainty, and noise, the en-
vironments often remain highly unrealistic due to hard-
ware limitations.  etching cups, gripping geometric
shapes, and avoiding walls are examples of typical tasks
being studied by machine-learning researchers. Much
more realistic robots have been built, of course, but
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