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AQUA:  AQUAINT Question-Answering System 

Six-Month Progress Report 

Through December 2002

AQUA Overview and Progress

In the first six months of AQUA development, we have redefined our approach as a result of a newly established collaboration with the New Mexico State University (NMSU) Team.  Our joint collaboration, still in its infancy, will result in a system that is substantially more capable in AQUAINT Program Evaluations.

Figure 1 provides an overview of the long term system architecture.
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Figure 1.  Planned Collaboration System for Evaluations

The NMSU Team’s OntoSem system (recently renamed from “MikroKosmos,” as shown in Figure 1) will process natural language text data and convert it into Text  Meaning Representations (TMR), an interlingua form.  SAIC will create an Ontolingua Translator (OT) that transforms the TMR into a corresponding Knowledge Interchange Format (KIF), making use of the event descriptor templates developed during previous programs such as DARPA’s HPKB program.  The KIF event descriptors will then be loaded into Stanford University’s Java Theorem Prover (JTP) as knowledge bases.  

Stanford KSL will be doing major enhancements and new development of JTP to dramatically improve its reasoning capabilities, substantially improve its theory explanation and proof presentations, and enhance KB conflict detection and resolution strategies.  During the last 6 month period Stanford has developed a temporal reasoner to enhance JTPs abilities.

During AQUAINT Program Evaluation, natural language queries will be processed by the NMSU Team and converted into TMR.  SAIC’s OT will translate the TMR queries into KIF representations and present them to JTP for answers.  JTP will use its domain knowledge, pre-entered text data, and reasoning process to generate an answer (in KIF) along with an interlingua representation of the proof (or justification) for that answer.  SAIC will take the answer and the proof representation, and convert them into TMR, then pass the TMR back to the NMSU Team, which will generate natural language responses to the user.

In its initial stages, this collaboration effort will be done via batch processing of text files, but as AQUAINT proceeds, we plan to move to a more interactive processing mode in which on-line connections can request TMR processing of a specific file (or query) and the resulting answer can be automatically sent back to the NMSU Team for web-based posting of the answer.  That degree of interconnectivity is not expected to be ready until the final evaluation at the end of Phase I of AQUAINT.

AQUA Accomplishments to Date

KSL’s progress includes the following improvements to JTP:
· Design and early testing of “un-tell” feature for JTP
· Design efforts begun for “portable proofs” to be exported in an interlingua that other systems can interpret and understand

· Improvements made in explanation generation
· Early implementation of a “proof browser” to visualize reasoning steps; it’s not ready for users yet, but initial design and implementation is complete

· Adding ability to display proofs in an understandable form

· Faster loading of KBs into JTP

· Improvements to reasoning within JTP.
SAIC’s progress includes the following development efforts on the OT:

· Design and preliminary implementation of supporting databases

· Development of a semantic alignment tool (OntologyMapper)

· Basic system design for OT complete

· Beginning implementation of OT, including basic structure

· Early versions of various Relations Knowledge Base Systems (KBSs), including a base set of rules for relations of the type listed (all are preliminary versions of the KBSs):

· Event type (what happened?)

· Agent (who did it?)

· Location (where did it happen?)

· Object (what object/agent was it done with/to?)

· Roles (what agents played which roles in this?)

· Supporting/Opposing (what agent did this event support/oppose?)

· Temporal relations

· Definition and design of demonstration system for the December workshop

AQUA Plans for December 2002 – June 2003

In the next six months, the AQUA Team has several major goals:

· Continue development of the Ontolingua Translator, including tools to dynamically semantically align the ontologies for OntoSem and Ontolingua, and development of the Relations KBSs that are key to the automatic translation of TMR into KIF event descriptors.

· Continue development of JTP and the KB Tools for detection and resolution of conflicts, theory enhancement and improved presentation, portability of proofs to other systems, and more efficient reasoning processes.

· Leverage existing relationships within the AQUAINT program to maximize the capabilities and success of the AQUA system.
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