
Preface

This symposium aims to bring together researchers who have studied or applied contexts in AI
and related fields. We hope to provide a forum for discussing formalizations of context, approaches
to resolving open issues, and application areas for context formalisms. Here are some introductory
comments about the achievements and goals of research in this area.

The intuitive notion of context is pervasive in our cognitive world. Thus, systems which provide
knowledge level support will need the ability to reason about contexts. Our goal is to formalize
this intuitive notion of context and provide a basis for developing such systems.

The first step in this direction is to provide a formal language for explicitly talking about
contexts, representing arbitrary relations on contexts, and stating that a proposition is true in a
context. Research in this area over the past few years has shown significant progress. A number of
logics of context have the above features. Typically, the logics treat contexts as first-class objects.
This makes it straightforward to explicitly talk about and represent relations between contexts.
Most of these logics also introduce a modality relating a context and a proposition. The modality
is intended to express that the proposition holds or is true in that context.

We proceed to briefly sketch three issues in formalizing context which appear to be worthwhile
to investigate in the future.

Transcendence

One of the original motivations for formalizing context was to make automated reasoning systems
which are never permanently stuck with the concepts they use at a given time because they can
always transcend the context they are in. Such a capability would allow the designer of a reasoning
system to include only such phenomena as are required for the system’s immediate purpose, retain-
ing the assurance that if a broader system is required later, lifting axioms can be devised to restate
the facts from the narrow context in the broader context with qualifications added as necessary.

A similar style of reasoning is needed for dealing with alternate representations of the same
phenomena. Since these can be incompatible in various ways, or even logically inconsistent, lifting
rules are needed to enable a system to use them together in a coherent fashion. Examples of
incompatible alternate representations include: engineering applications with multiple models of
the same device, various data bases on the Internet, abstractions and approximations of logical
theories, epistemic states of agents, as well as microtheories in the Cyc knowledge base.

Formal theories of context could provide a basis for transcendence and reasoning with alternate
representations of the same phenomenon. The existing logics of context seem to be expressive
enough to represent arbitrary lifting axioms. What is lacking is a systematic way of generating the
lifting axioms for arbitrary applications.

Analysis of Existing AI Systems

Many existing AI systems have an implicit notion of context. The treatment of contexts as first-
class objects, like the one proposed by formal theories of context, might prove useful for analyzing
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these systems. We proceed to elaborate on this point.
For many years the notion of context has played an important role in AI systems. Here are two

examples.

.
A planning system makes assumptions about the context in which it will be used. These
include assumptions about which preconditions of actions need to be considered. The as-
sumptions are based on the planners conception of its "typical" user. For example, although
being clothed is clearly a precondition for taking a flight from San Francisco to Boston, most
planning systems will not list this as one of the preconditions for flying. This is because the
planning system assumes that "being clothed" holds in the context of a typical traveler and
does not need to be mentioned explicitly. Some PLANNER-like languages allow descriptions
of the planning context.

.
A natural language system needs to take into account the discourse context in which a sentence
is uttered. For example, some terms in a given conversation will have particular meanings
that they don’t have in the language in general. NL researchers, linguists, and philosophers
have studied discourse contexts in detail.

However, context is not represented explicitly in most existing AI systems. The context of
a problem solver can be thought of as the set of all assumptions which are implicitly made by
its designer. The discourse context of a simple NL system may be implicitly captured by the
assignment of meanings to all the terms.

Since they treat contexts as first-class objects, formal theories of context provide a framework
for making explicit the relations between contexts which are implicitly defined in the existing
AI systems. This might help us better understand the contextual phenomena in these systems,
generalize the phenomena, and perhaps point to mistakes in the way things were done before.
Furthermore, stating the relations between contexts in a declarative form might point to connections
between existing AI applications which on the surface might seem unrelated.

Identifying Useful Relations on Contexts

Existing logics of context are expressive enough to represent arbitrary relations on contexts. How-
ever, they do not tell us which particular relations are pervasive and informative in domains of
interest. Here are a few examples of relations which might prove to be particularly useful: one
context is a subcontext of another, one context temporally precedes another, one context describes
a more general state of affairs than another, one context is an update or a revision of another.
The above examples are domain independent; some other relations will be useful only in particular
domains. Precisely defining such relations, by representing them in some context logic for example,
is a major part of the research challenge. Finally, when some set of interesting relations is identified,
their interaction will need to be formally investigated and algebras of context relations will need to
be developed.
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