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large databases while keeping the search time fast, since we
render only the visible portion of the scene. While navigating
with Pad++, very small objects are not drawn and larger ones
are drawn with reduced resolution. The objects are then
refined and drawn at high resolution when the user stops
changing the view.

Another dataset we looked at with Pad++ is a timeline of
interesting products, events, and papers in computer tecbnol-
ogy and user interfaces. History naturally lends itself to behg
looked back on at different scales. Figure 5 shows a sequence
of snapshots as the view is zoomed into the current year. This
visualization was created by a Tcl script which reads in a file
with a simple format specifying starting and ending dates
along with text or images.

PHYSICS AND METAPHOR

As we mentioned earlier, the exploration of Pad++ is part of
the development of a more general strategy for interface
design. Our goal is to move beyond mimicking the mecha-
nisms of earlier media and start to more fully exploit the radi-
cal new mechanisms that computation provides, We think it
provides an effective complement to the more traditional met-
aphor-based approaches. While an informational physics
strategy for interface design may certainly involve metaphor,
we think there is much that is distinctive about a physics-
based perspective. As an interface strategy, it can be distin-
guished from a metaphor-based strategy in at least four ways.

First, metaphors necessarily pre-exist their use, Pre-Coperni-
cans could never have used the metaphor of the solar system
for describing the atom. In designing interfaces, one is limited
to the metaphorical resources at hand, In addition, the meta-
phorical reference must be familiar to work. An unfamiliar
interface metaphor is functionally no metaphor at all. One can
never design metaphors the way one can design self-consis-
tent physical descriptions of appearance and behavior. Thus,
as an interface design strategy, physics offer designabllity and
tailorabWy that metaphor does not.

Second, metaphors are temporary bridging concepts. When
they become ubiquitous, they die. In the same way that lin-
guistic metaphors lose their metaphorical impact (e.g.,fiot of
the mountain or leg oftalie), successful metaphors also wind
up as dead metaphors (e.g. file, menu, window, desktop). The
familiarity provided by the metaphor during earlier stages of
use gives way to a familiarity with the interface due to actual
experience.

Thus, after awhile, even in the case of metaphor-based inter-
faces, it is the actual details of appearance and behavior (i.e.
the physics) rather than any overarching metaphor that form
much of the substantive knowledge of an experienced user.
Any restrictions that are imposed on the behaviors of the enti-
ties of the interface to avoid violations of the initial metaphor
are potential restrictions of functionality that may have been
employed to better support the users’ tasks and allow the
interface to continue to evolve along with the users increasing
competency.

The pervasiveness of dead metaphors such as files, menus,
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Third, since the sheer amount and complexity of informa-
tion with which we need to interact continues to grow, we
require interface design strategies that scale. Metaphor is
not such a scaling strategy. Physics is. Physics scales to

organize greater and greater complexity by uniform appli-

cation of sets of simple laws. In contrast, the greater the

complexity of the metaphorical reference, the less likely

it is that any particular structural correspondence between

metaphorical target and reference will be useful.

Fourth, it is clear that metaphors can be harmful as well
as helpful since they may well lead users to import
knowledge not supported by the interface. There are cer-
tainly metaphorical aspects associated with a physics-
based strategy. Our point is not that metaphors are not
useful but that they may restrict the range of interfaces we
consider.

There are, of course, also costs associated in following a
physics-based design strategy. One cost is that designers
can no longer rely on users’ familiarity with the meta-
phorical reference and this has learnability consequences.
However, the power of metaphor comes early in usage
and is rapidly superseded by the power of actual experi-
ence. Furthermore, since empirical knowability naturally
follows from a physics perspective, we can begin to ques-
tion and quantify how much experimentation will be nec-
essary to learn the designed-in principles, how many
inductive steps will be required and of what kinds. Thus,
one might want to focus on easily discoverable physics.
As is the case with metaphors, all physics are not created
equally discoverable or equally fitted to the requirements
of human cognition.

CONCLUSION

We implemented Pad++, a zooming graphical interface
substrate, focusing on efficiency and expandability. By
implementing several efficiency mechanisms which act in
concert, we are able to maintain high frame-rate interac-
tion with very large databases. This development is part
of an exploration of an informational physics perspective
for interface design.

We are currently, in collaboration with NYU, continuing
development of the Pad++ substrate as well as starting
work in several application domains, such as history-
enriched digital objects.
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