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Abstract

The ability to answer prediction questions is cru-
cial to reasoning about physical systems. A pre-
diction question poses a hypothetical scenario
and asks for the resulting behavior of variables of
interest. Prediction questions can be answered
by simulating a model of the scenario. An ap-
propriate system boundary, which separates as-
pects of the scenario that must be modeled from
those that can be ignored, is critical to achieving
a simple yet adequate model. This paper presents
an efficient algorithm for system boundary selec-
tion, it shows the important role played by the
model’s time scale, and it provides a separate al-
gorithm for selecting this time scale. Both algo-
rithms have been implemented in a compositional
modeling program called TRIPEL and evaluated in
the plant physiology domain.
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'TRIPEL is an acronym for “Tailoring Relevant Influ-
ences for Predictive and Explanatory Leverage.” It is also
a style of strong ale made by Trappist Monks in Belgium.
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2This step is not discussed in this paper. TRIPEL has a
method for identifying these combinations, but any method
will do; the algorithms in this paper do not depend on how
the combinations are determined.
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(A) A subset of the candidate influences for the question “What happens to the amount of ABA in a plant’s guard cells when
the turgor pressure in its leaves decreases?” The driving variable, leaf turgor pressure, and the variable of interest, guard
cell ABA amount, are shown in bold. Each influence is labeled with its type (Q+ and Q are types of functional influences,
and I+ and I are types of differential influences) and the time scale on which it is significant (functional influences are
significant on any time scale). Ellipses indicate connection to the remainder of the candidate influences. To focus on system
boundary issues, the figure does not show alternative levels of detail. (B) The potentially relevant variables for the question.
(C) An adequate scenario model for the question.
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