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1 Objective

Medical operation planning is a substantial element of hospital management. It
is characterized by high complexity, which is caused by the uncertainty between
the offered capacity and the true demand. As emergency cases occur the plan-
ning requirements will change. Therefore, the use of a dialog-based system is
preferred against fully manual or fully automated systems, because of the in-
ability of the latter to recognize the changes in a high dynamic environment. In
order for an automatic created schedule to be accepted by involved personnel, it
should include the interests and preferences of all the human actors. The objec-
tive is to build a suitable knowledge-based scheduler for the described problem,
that considers a ward personnel’s preferences in the scheduling process. Fur-
thermore, the target system should provide FIPA (Foundation of Intelligent and
Physical Agents) compliant interaction capabilities for the integration in the
Agent.Hospital Framework [2].

2 Framework Description

The developed framework supports a four stage development process for agent-
based applications. In this process, Protégé’s main role is the knowledge repre-
sentation integration among the different tools used in each stage, but also ontol-
ogy modeling, knowledge acquisition, problem solving method development, and
code generation and export to the target technology (agent technology, Web ser-
vices, etc.). The first stage covers domain analysis and requirements specification
with the help of well-established tools in the domain of discourse. The second
stage addresses knowledge engineering: ontology modeling and knowledge acqui-
sition with the help of core Protégé functionality. The problem solving method
(PSM) is developed/implemented with the help of the JessTab in stage three.
The last stage covers code generation and export of the ontology (TBox, ABox)
and PSM into a JessAgent. The JessAgent is a generic rule-based agent with
interaction capabilities and an embedded JESS (Java Expert System Shell) rule
engine for reasoning.
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3 Prototype Description

The application scenario was analyzed and modeled in Protégé with the help of
the domain ontology OntHoS [1] (Fig. 1, step 1). The ontology (TBox) together
with its instances (ABox) were exported into the expert system JESS as facts
and rules (step 2). Further the A-Box, T-Box and all the PSM [3] (scheduling
heuristics, conflict solving, and preference consideration) are implemented in
JESS (step 3) and exported into the JessAgent (step 4). The agents are started
and the scheduling process is initiated by the SchedulerAgent. The user interface
for the planner as well as the subplans generated based on ontological constraints
are provided by this agent. New scheduling tasks are added to the system by a
wards representatives with the help of WardAgents (step 5).
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Fig. 1. System Overview
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