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Figure 13. Classification of algebras according to criteria satisfied.

the algebra supports a three-dimensional
visual model and whether each historical
relation in the algebra has a unique rep-
resentation. Based on these two criteria,
we can identify the “approach” of each
algebra, as shown in Figure 13. The
quadrant an algebra occupies indicates
those aspects the algebra’s designer(s)
chose to emphasize. For example, Yeung
chose to satisfy both criteria, at the cost
of not being able to satisfy the remaining
five conflicting criteria listed in Figure
10. Ben-Zvi made exactly the opposite
decision: His algebra satisfies the five
criteria, but not the other two. In
Tuzhilin’s algebras, representation re-
strictions are not imposed. Hence, there
may or may not be a unique representa-
tion for each historical state, and thus
his algebras appear in two quadrants.
There is obviously no consensus as to
which approach is superior; each has sev-
eral proponents. The design space has
been explored in the sense that all com-
binations of basic design decisions have
at least one representative algebra.
Concerning the compatible criteria,
there is no a priori reason all cannot be
simultaneously satisfied (Section 3.3 con-
tains a partial argument to that effect).
One measure of the quality of an algebra
is the extent to which it satisfies these
criteria. All algebras surveyed here are
deficient, some more so than others.
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We have attempted to identify as many
criteria as possible (we uncovered a total
of 36). We characterize criteria as con-
flicting (7), consistent (19), and rejected
(10), based on logical and empirical argu-
ments. We assign the algebras to four
possible approaches based on the conflict-
ing criteria to determine the quality
of the algebras based on the consistent
criteria.

We view the comparison methodology
to be as important a contribution as the
analysis of the individual algebras. Since
no algebra was identified as being objec-
tively superior, future research must first
prove one of the four approaches to be
the most appropriate, then define an al-
gebra taking this approach that satisfies
all of the consistent criteria.
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