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Abstract

This demonstration is based upon the results of a
research project sponsored by the Defense Advance
Research Projects Agency (DARPA), caled High
Performance  Knowledge Bases (HPKB). The
demonstrated portion of HPKB follows a question-
answering paradigm. The integrated architecture
developed a Science Applications International
Corporation (SAIC), cdled the HPKB Integrated
Knowledge Environment (HIKE) is introduced.
Following this, the components involved in the
demonstration, which include a natura language
understanding system, a first order theorem prover, and
a knowledge server are briefly described.  The
demonstration effectively illustrates the use of both a
graphical user interface and a natural language interface
to query afirst order theorem prover with similar results.

I ntroduction

This demonstration displays the integration of multiple
technology components brought together to achieve the
goals set out for the HPKB Crisis Management Challenge
Problem. For this experiment, a participant contractor in
the HPKB program provides a set of queries and
knowledge sources. In order to answer these queries,
knowledge bases are constructed manually from the
provided sources, and semi-automatically from other non-
restricted sources. First order theorem provers are then
applied to these knowledge bases to generate answers to
gueries. This demonstration focuses on the integration of

the wvarying technology components required to
accomplish this process.

System Ar chitecture

Different research groups have developed the various
components of the HIKE system. Because of this, these
components clearly have different integration needs and
application programming interfaces. An architecture
diagram is provided in figure 1 below. Centra to the
system architecture is an Open Knowledge Base
Connectivity (OKBC) bus[1].
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The system components are divided into four by either selecting parameters on HIKE or typing in

categories: user interface, OKBC server federation, natural language to START. In either situation, the query
knowledge acquisition and reasoners. It also needs to be is converted to a formal representation in a standardized
noted that this classification is not absolute, and some of grammar. This formalized query is then converted into a
the systems overlap in the roles they perform representation unique to the theorem prover that will
The user interface category contains components that answer it (such as SNARK or ATP). This query is then
allow two types of interfaces. HIKE provides a form- sent to the theorem prover which, in turn, sends the
based GUI. Users can construct queries using pull down answer to the query back to HIKE where it is displayed
menus.  Query construction templates are defined for the user. Thus, HIKE creates an integrated
according to the templates defined in the Crisis knowledge environment by providing connectivity
Management specification. Questions can aso be between an array of complimentary technology

entered in natural language. MIT’s component, Syntactic components.
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