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ABSTRACT

This paper presents Disciple-RKF, a learning agdet| that
can be used by subject matter experts, with lim@ssistance
from knowledge engineers, to develop knowledge-dhasgents
incorporating their expertise.
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1. DISCIPLE-RKF LEARNING AGENT

SHELL

Disciple-RKF is a learning agent shell that repnése¢he most
recent implementation of Disciple, an evolving theand
methodology for the development of knowledge baaed
agents, by subject matter experts, with limitedséasce from
knowledge engineers [1, 2, 3]. A main goal of thisciple
approach is to overcome the knowledge acquisitimttieéneck
in the development of knowledge-based systems.

The knowledge-based agents developed with Dis&pE-use
task-reduction as the main problem solving paradifgmthis
paradigm, a problem solving task is successivetjueced to
simpler tasks, the solutions of the simplest tasks

are found, and these solutions are successivel
composed into the solution of the initial task. Tt
knowledge base of an agent is structured into
object ontology that represents the objects from
application domain, and a set of task reduction a
solution composition rules expressed with the
objects. The Disciple-RKF shell is as a gener|
problem solving and learning agent with n
specific knowledge in its knowledge base. T
develop an agent for a specific applicatic
domain, one needs to develop its knowledge b
by using the various modules of Disciple-RKF. |

@ objert

The next section presents an overview of the DiedjKF
agent development methodology.

2. AGENT DEVELOPMENT
METHODOLOGY

The Disciple approach covers all
development and use. First, a knowledge engineetsawith a
subject matter expert to develop an ontology ferdpplication
domain. They use the ontology import module (toramtt
relevant ontology elements from
repositories) as well as the various ontology esditand
browsers of Disciple-RKF. Fig. 1 shows the inteeof three
of Disciple’s ontology browsers: at top is the asation
browser (which displays an object and its relatigos with
other objects), at bottom left is the tree brow@drich displays
the hierarchical relationships between the objectsa tree
structure), and at bottom right is the graphicawser (which
displays the hierarchical relationships betweendbjects in a
graph structure). The result of
development phase is an object ontology which ismptete
enough to be used as a generalization hierarchyefoning,
allowing the expert to train the Disciple agent htwsolve
problems, with limited assistance from a knowledggineer.
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tasks, in a way that resembles how one would
teach a human apprentice. In the last four years
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Figure 1. Three ontology browsers of Disciple-RKF



The expert formulates a specific problem solvingktand
shows the agent the corresponding problem solvigss
helping the agent to understand them. Each prolsdelving
step indicated by the expert consists of a tadketoeduced, a
question related to that task, the answer to tlestipn, and one
or several subtasks or solutions that reducetasle The top
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Figure 2. Reasoning tree and modeling assistant inter faces
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Figure 3. Task formalization and explanation

part of Fig. 2 shows a fragment of a reasoning ¢mesisting of
a sequence of task reduction steps. The bottomspastis the
interface of the Modeling Assistant that helps thepert to
express how to reduce the task from the bottorheféasoning
tree. This assistant may suggest the question tasked, the
answer to the question, and the knowledge baseeeksnthe
expert may be referring to, since the expert’s inpun natural
language. Each problem solving step indicated kyetkpert is
an example from which the agent learns a generatblgm
solving rule. First, the expert and Disciple cotedte in
formalizing the tasks from the expert’s examples] Bisciple
learns general task patterns. Then the expert t@ikxsple to
find an explanation of why the task reduction sgegorrect and
Disciple learns a general task reduction rule. Ty part of
Fig. 3 shows the interface of the task formalizatmodule,
with the tasks in natural language in the middle dheir
formalizations in the right. The bottom part of F&§yshows the
explanation generation and selection interface. Thek
reduction rule learned from the example specified the
modeling assistant (see bottom of Fig. 2) is shawthe rule
viewer from Fig. 4.

As Disciple learns new rules from the expert, theraction

between the expert and Disciplm

evolves from a teacher-studer]u:pmozss
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Copies of Disciple agents may|| ey ros
also be trained in parallel byl ior .
different experts. In this case Figure4.Learnedrule
the individual knowledge bases

have to be merged into an integrated knowledge ,base
discussed in [2]. The agent's knowledge base cao ak
exported to be used in the development of new agent
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