
evaluation alone occurred at an average rate of
19279 attributes per second.

These results indicate that pconstraints offer
sufficient runtime performance to provide good
interactive response for most applications. For
example, if we desire response from each mouse
movement to occur within 100 msec and
(arbitrarily) assume 50 msec are spent on actual
screen update, then about 195 objects could be
repositioned (in one dimension) after each
movement event. While this does not meet the
needs of all applications (see for example the star-
field display applications described in [21]), it
should handle the needs of most moderately
interactive user interfaces. This is particularly true
since the update algorithm is incremental, and does
not update attributes which are not affected by a
particular interaction.

Further, we can expect a substantial improvement in
the interpreted Java system in the near future when
native code compilers become available. Although
at the time of this writing, no Java compilers are
sufficiently robust to handle the full subArctic
system, benchmarks indicate that as much as a
factor of 10 improvement over interpreted Java
code can be expected. If this improvement
materializes, then we can expect to be able to handle
about 1950 attributes within response time goals
(50 msec). In the presence of incremental
evaluation this should be sufficient for nearly all
needs.

CONCLUSIONS
This paper has presented the pconstraint ultra-
lightweight constraint technique and described its
implementation in the subArctic toolkit. The
pconstraint approach allows layout constraints to be
implemented in very little space — a small as 17
bits per constraint. This allows layout constraints to
be used in a wide variety of applications = even for
very fine grained layout — without fear of a space
explosion. Although pconstraints limit the set of
constraints that can be expressed, they still cover
most common layout constraints, and provide a
simple and transparent mechanism for falling back
on conventional heavyweight constraints in the few
cases where they are too restrictive. In addition,
while pconstraints are typically somewhat slower
than traditional constraint techniques, they still
provide the level of performance needed to
maintain good interactive response time in most
applications.
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