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2. SEAGENT Multi-Agent Framework

The SEAGENT MAS framework consists of two main
environments: The Development Environment that ioies
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| visual developing tools (Eclipse plug-ins) to SEAGE
General Terms developers, and Runtime Environment, which contains
Design infrastructure modules. These environments are showFigure

1. In the following section the SEAGENT frameworklitecture
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SEAGENT is a goal-oriented MAS development platform /b\ﬂ Mogel restrumner (5%
developed by Ege University MAS research group. GENT ) N g
project was officially started in 2002. Its arcliiere evolved " sl pan ( )|/ ©
gradually till 2006 and then became stable andvelgtiused A = [y Repository \Sw=
within our research group. \L
SEAGENT ! has two distinguished characteristics, which s
differentiate it from the former development franeelts. The first SEAGENT Core e -
one is its interactive development environmentsTrivironment el e ) Pater Ry
support test-driven style plan development [1].nBland test sors "R -3 @ E g
plans can both be written using the HTN Editor andd-in unit ““A“ T Ry e
testing tool verifies written plans using the tgdans. The
development environment also supports verificatioh plan Planner %@ Communication Jge | EASENT Runiine
cooperation, which simplifies the development obpmerating s e
agents. Goal Matcher ,\‘; = Message Transport Service B
Second distinguished characteristic of SEAGENT &néntic HIN Reducror m} Connection Points _ ~
Web support. This support has two dimensions. Ifgirst L T gt ¥ ;
SEAGENT manages all of its internal knowledge us®d/L Bragh Execyton U @

ontologies such as goal ontology, plan ontology Atca second
dimension, it provides a planer level support foe tusage of
semantic web services [2]. OWL-S ontologies of mdéEservices
are stored inside the agent and planner of SEAGERMTdirectly
execute OWL-S description when agent intends toansexternal
semantic service.
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Figure 1. SEAGENT Development & Runtime Environments

2.1 SEAGENT Development Environment

The development environment (SDE) is designed ststamulti-

agent system developers. For this purpose, it gesvvisual tools
that are implemented as Eclipse plug-ins as showhigure 2.
The SDE consists of three developing tools: HTN tdidi
SEAUnit, and Plan Repository.

HTN Editor, labeled with number 1 in Figure 2, \afimes the
development process of agent planning. In the SBAGE
framework, agent plans are developed using HTN rétadical
Task Network) planning approach. So the HTN Edpgoovides
HTN structures like tasks and parameter links todbveloper. It
uses GEF (Graphical Editing Framework) to model HHEN
structure in the editor view. Agent plan that issigaed by




developer is expressed by a GEF model. Atomic taskghis
model can be generated as JAVA classes by coderajieme
facility and whole HTN model can be converted toNH@ntology
that contains references to generated JAVA clasBes. editor
can also execute the designed plan.

SEAUNIt, labeled with 2 in Figure 2, is a unit tagttool that is
used to develop unit tests of the HTN plans thatdmveloped on
the HTN Editor. SEAUniIt verifies HTN test plans viae HTN

Editor Plan execution facility. It consists of twdasic

components: Test Runner and Test View. Test Ruarecutes
test cases and notifies test results to the vigadl of the testing
tool using related events. Test view visualizesttst results of
the HTN test plans similar to JUnit.

Plan Repository, labeled with 3 in Figure 2, isoaltwhich
ensures reusing of HTN models that are implemepteuiously.
It presents an Eclipse view and it's integratedhwite HTN
Editor.

2.2 SEAGENT Runtime Environment

The SEAGENT Runtime Environment (SRE) comprises the
infrastructure elements of the SEAGENT frameworREScan be
examined from two different viewpoints: multi-agesmd agent
view points.

From agent viewpoint, SRE provides the internalcttire of an
agent. It includes HTN Planner and Communicatiordaies as
agent’s internal component. From multi-agent vieiwpo it
specifies the main entities of a multi-agent platfdike AMS,
DF, and ACC.

Planner is responsible for executing agent planat tare
represented by HTN ontology and that implement gentigoal.
The Planner consists of three important sub-modtdefulfill

agent goals: Goal Matcher, Reductor, and Graph Wixet Unit.
Goal Matcher is used to find an HTN plan for a giagent goal.

& Java - Agentinteraction/htnModel1. hin - Eclipse SDK.
File Edit Mavigate Search Project Run indow Help

After goal matching is completed, the Planner utes HTN

Reductor Unit to parse and reduce HTN ontology. HeN

Reductor converts the HTN ontology to an executgbd@h. The
produced graph is used as an input by the Graphufira Unit.
During graph execution, it also provides executimnitoring.

Agents achieve their communication requirements ngisi
communicator module. This module maintains physical
communication over several protocols like TCP, UBRRI, and
HTTP.

SEAGENT Core implements the main structures of #iragent
system compatible with FIPA Abstract Specification.
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Figure 2. SEAGENT Development Environment





