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An Overview of the ATG Intelligent Systems Program

James R. Miller

The potential of intelligent user interfaces have been obvious
for many years one only has to look at the Knowledge Navigator
video or any of a large number of science fiction novels or films
to appreciate what it could be like to interact with computers
in ways analogous to how people interact with other people.
However, the computing industry, throughout this time, has
remained incapable of building systems with these capabilities.
The technology demands are great, as are the human interac-
tion design problems that must ultimately be solved to yield a
system that is truly useful to people.

Consequentially, the Intelligent Systems Program chose a dif-
ferent approach: that of partial understanding. Since the dream
of truly intelligent interaction lies beyond our capabilities, we
worked to approximate this dream with technologies that were
available to us. This led to a different approach to the intelli-
gent interface question and to our work: we thought less about
problems that have resisted solution for decades, and more
about the real needs that users have and how they can best be
satisfied. The tools of the intelligent interfaces community —
parsers, inference engines, knowledge representation, language
understanding — remained central our work, lurking beneath
the surface. However, they were applied in ways that work
today, and that yield successful solutions to user needs. One of
these solutions — Apple Data Detectors' [5] — is shipping as an
Apple product today; we hope and expect that other solutions
based on this approach will join it soon.

Over the lifetime of the program, we applied this general strat-
egy of partial understanding to several problem areas. These
addressed different questions about user tasks and interaction

I Downloadable at hetp://applescript.apple.com/data_detectors
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styles, and presented different opportunities for technologies
to help solve those problems. Several of the papers in this vol-
ume describe our experiences with this approach; in particular:

* Apple Data Detectors and beyond: Our work on Apple Data
Detectors was based, in part, on a desire to move towards a
broader notion of what constitutes a document, and how
documents can be transformed from today’s simple streams
of characters into highly interactive computational objects.
Our work on LiveDoc [4] and Drop Zones 3] outline increas-
ingly powerful systems that take us in this direction by find-
ing meaningful components of documents and making them
the locus of task-based interaction.

Language-based knowledge mining. Perhaps, at some time in
the future, computers will be able to derive the same kinds of
understandings of written documents that humans can. But
what do we do until then? One approach, which we have
pursued in our work on natural language processing, tries to
find a middle ground between these statistical techniques
and Al-based understanding techniques. The idea here is to
use a low-level linguistic analysis of the document to identify
terms from the document thar are probably central to that
document’s meaning. It is then possible to use these terms to
reconstitute how the terms are interrelated and, from there,
some of the document’s high-level structure. The paper on
SCOOP [2] describes this set of language technologies and
some sample applications of them; the paper on dynamic
document presentation [1] shows how this approach can be
used as a central part of an innovative interactive system.

o Networked communities and distance education: Finding the
content of documents does us little good if we can’t commu-
nicate that content to the people who need it. Hence, we also
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studied how communities grow up around bodies of infor-
mation, and whart rechnologies can insure the successful dis-
semination of that information to the members of that
community. One experience with such a community is
described in [6], both in terms of the technologies we found
to be useful for providing community support, and in how
the participants in the community felt about these kinds of
interaction and collaboration.

It’s important to be clear about the perspective we chose for this
work. This was not a rejection of artificial intelligence as a
source of useful technologies. It was, however, a fairly explicit
rejection of the belief that we could count on the imminent
solution of “the Al problem” — that, suddenly, systems with the
near-human capabilities envisioned for so long would sud-
denly become available. But this was not so much pessimism as
pragmatism and practicality. We were not working to find great
new applications of Al technologies, but to identify problems
in peoples’ everyday lives and to propose solutions for them. If
we chose to let go of the full-bore Al dream, we were perhaps
choosing instead the freedom that comes from making use of
the technologies and strategies that we have today, and that can
be applied to real problems with immediate as well as long-
term payoff. And, if the AI problem gets solved next week,
there are plenty of ways to fit them into what you'll read about
here....
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From Documents to Objects

An Overview of LiveDoc
Jumes R. Miller and Thomas Bonura

One of the changes that the World Wide Web has brought to the
computing industry is a new way of thinking about documents.
Traditionally, documents have been seen as simple streams of
characters, like those in a document editor. Applications that
manage these documents may do more or less interesting things
to the characters, but they rarely attempt to interpret any of the
meaning of the document. There’s obviously meaning there, but
it only becomes apparent when read or otherwise manipulated
by a human. In contrast, the Web has brought with it the con-
cept of a document that has been authored in such a way that
important bits of information are explicitly identified within the
document. This identification exposes some of the meaning of
the document, albeit at a fairly low level, so that various kinds of
actions — primarily “show me this related document” - are
offered to users and made easy for them to carry out.

The gap that separates these two notions of documentis the need
for the human authoring of the Web document. More to the
point, it’s the need for a human to identify the meaningful com-
ponents of the document and the actions that make sense for
those components. There is a real opportunity to advance the
computing field here, by bringing these two worlds together: by
enabling an ordinary document, built with any application, to
automatically offer users access to some of the meaningful bits of
its content, and by helping users carry out appropriate actions on
these objects.

Bridging the Gap through Structure Detection

This premise led to a collection of projects within Apple’s
Advanced Technology Group — within the Intelligent Systems
Program, in particular — on the idea of structure detection. The
work was based on the observation that, while automatically

SIGCHI Bulletin
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computing a high-level understanding of an arbitrary document
is beyond our present ability, many meaningful bits of informa-
tion are computationally quite easy to recognize: recognizing an
e-mail address (“fred@apple.com”) or a URL (“htp://
www.apple.com”) takes little more than a context-free grammar,
if not merely a regular expression parser. A first step to bridging
the document gap described above is then to construct a means
of passing text from a user’s document into a parser for marching
against a collection of recognizers, each of which is looking for
some meaningful type of information. These identifications
imply simple interpretations of the bits of information that were
found: URLs are found by the URL grammar, e-mail addresses
are found by the e-mail address grammar, and so on. Then,
actions appropriate to each kind of object can be offered, sup-
porting users in their wotk on those objects and on the docu-
ment as a whole.

Our overall intent here — to examine document content, identify
likely user actions, and provide simple ways of selecting and exe-
cuting those actions — is not unlike that of the authors of other
“intelligent” critic and advisory systems [e.g., 4, 6]. However,
our work on structure detection differs from these systems in a
number of ways:

* Syntactically-regular information structures, and the tasks that
follow from them, can be found in almost any user domain.
Hence, the total number of structures and tasks for which
structure detection assistance would be helpful is too large for
any single person or organization to try to satisfy. Therefore,
we have paid special attention to the importance of allowing
application developers and even end-users to define and
extend the set of detectors and actions. This drove us to design
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