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1 Introduction

This paper is the latest in an occasional series
on the topic, written by various combinations of
the current authors, sometimes in collaboration
with others. The overall aim of the work is to
provide an effective means for formulating and
solving problems in temporal reasoning involv-
ing preferences expressed as soft constraints, im-
posing a cost on deviating from a preferred value
for a given temporal variable. The framework is
quite general, the results so far are fairly prelim-
inary. In this commentary, I will briefly summa-
rize the different definitions of global preference,
comment on the new results presented, and dis-
cuss some further places to take this work, in-
cluding the ones provided by the authors of the

paper.

2 Preference Models

A central issue in the paper is defining precisely
what kind of global preference is to be applied.
The authors define four, three in previous work
and one introduced here. The three previous
global preference criteria are:

Weakest Link in which the least-preferred
time is maximized. As an optimization prob-
lem, this can be described as maxs(ming(z)),
where S is the set of all solutions, and S € S.

Pareto in which the preference values of the
individual constraints are compared indepen-
dently, consistent with the usual definition of
Pareto optimality.

Utilitarian in which constraint values are
summed to compute the global value.

The fourth preference model, introduced in this
paper, is “stratified egalitarian optimality” which
characterizes a subset of Pareto-optimal solu-
tions. An algorithm is given for computing solu-
tions that are optimal according to this model.

The subset of Pareto-optimal solutions computed
by this algorithm can be intuitively described as
the maximally preferred solutions according to a
specific ordering on preference constraints. So-
lutions which have better values for earlier con-
straints in the ordering will be preferred. The
ordering involved, termed “WLO ordering” is
derived in the solution process used in the al-
gorithm WLO+, defined in the paper, and is
loosely related to a sort by ascending order for
the preference values for each constraint achiev-
able in a solution to the STPP.!

This subset of the Pareto-optimal solutions is de-
scribed in the paper as being useful in some way
beyond their being computed by a tractable al-
gorithm, but how it is useful is not described.

3 Real Applications

There is more general point here, with regard to
the paper as a whole: while the authors state
their intent to address real, or at least realis-
tic, problems, the preference models they define
are only loosely tied back to real problems. For
example, the real breadth of what can be ex-
pressed with STPPs is not really explored. This
may well be because the authors are so familiar
with their own constructs that to them it is ob-
vious, but several times in the course of reading
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the paper, I would come to a tentative conclu-
sion that some form of preference could not be
represented, only to realize after more thought
that, in fact, it could.

The running example of the rover is helpful with
the basic mechanics of STPs and STPPs, but
so simple as to not provide useful intuitions re-
garding the properties of and tradeoffs among
the four different preference models in practical
use. For example, a careless reader might get
the impression from the discussion of Pareto-
optimal solutions to the rover problem that in
general Pareto-optimality is a sufficient critierion
for minimizing summed durations (CPU opera-
tion, in that example), which it is not.

For another, the additional breadth possible with
the introduction of a linear solver is not ad-
dressed. Having established that the STPP with
a Utilitarian preference model can be expressed
as a linear program, it would be interesting to
go on and talk about how much farther a linear
solver can take you. For example, it becomes
possible to talk about functional dependence of
one duration on another, or of a duration on the
value assigned to a time point, or in some cases to
relate durations and time-point variable assign-
ments to other quantities, such as resource usage.
Weakest Link Optimization can be expressed as
a linear program, as well.

All of these are generalizations that can be ac-
complished strictly within a linear model, which
extend the application substantially in the direc-
tion of being able to address real problems (the
rover domain cited in the paper, to pick one in-
stance, has constraints on power and energy that
interact in interesting ways with when and how
fast the rover moves, and potentially even with
in which direction).

4 Presentation Issues

The paper has a few issues with notation and
semantics. For example on page two, the dis-
cussion of the Simple Temporal Problem (STP)
and Simple Temporal Problem with Preferences
(STPP) hops back and forth between the conven-
tional definition of an STP as a graph of variables
representing time points, with labeled arcs pro-
viding bounds on the difference in variable val-

ues, and an STPP defined by the pair (V,C), in
which V is a set of variables ranging over tem-
poral distances, thus defining something like the
dual of a fully-connected STP.

The definition of SE-domination is sloppy with
respect to notation, leaving variables free that
should be explicitly quantified. One way to
rewrite the definition would be the following;:

° E|i||Ué<:E
° Vi,(Ug <z)— (Ug, > Ug)
° Ug 217—>U§, >x

Finally, the definition of the linear program in
Section 4 is not quite right. In particular, line 3
should read Z;; < fZ(S”) Also, the degree to
which this is actually a linear program depends
on the form of f, so line 3 might better be written
as something like: Z;; < leg * Sij.

5 Summary and Conclusion

This paper is the latest in a series of papers
addressing the issue of defining and solving
for global preferences over temporal constraints.
The authors present some new results, in partic-
ular a more precise characterization of a subset
of Pareto-optimal solutions for which they have
a tractable algorithm, and describe a (fairly ob-
vious) encoding of Utilitarian optimization of an
STPP as a linear program.

There is clearly a lot to be done, as of yet. In
some ways, the most interesting aspect of this
line of work is in the generation and analysis
of non-Utilitarian global preference models. It
would be interesting to see more of them, and in
particular to see more discussion of where these
models might be useful in applications. Are there
places where Weakest Link models usefully ap-
ply? What can be done with the authors’ insight
that Stratified Egalitarianism can be viewed as
a spectrum between Weakest Link and Pareto
optimality?

It will also be interesting to see the results of the
ongoing comparison between WLO+ and Utili-
tarian solutions described in the Conclusion.



