701 E. Chocolate Avenue, Suite 200, Hershey PA 17033-1240, USA
Tel: 717/533-8845; Fax 717/533-8661; URL-http://www.idea-group.com

: IDEA GROUP PUBLISHING 1TB13192

This paper appears in the publication, An Imitation-Based Approach to Modeling Homogoneous Agents Societies
by Goran Trajkovski © 2007, Idea Group Inc.

Chapter XI

On a Softwar e
Platform for
MASIVE Smulations

with Adam Conover, Towson University, USA

Abstract

Pattern-Aided Simulated Interaction Context Learning Experiment
(POPSICLE) Agent Smulator began as a sample project in object-oriented
agent programming, but quickly grew into a complete framework for the
simulation of agent behavior based upon an associative memory model. The
system began its implementation as a Java 2 (J2SE 1.4) application, but was
later migrated to a Java 5 application (J2SE 1.5) to utilize the type-safe
collections and enumerated types that became available in the latest Java
version. Various design patterns were employed in the development; the
most predominate being the Model/Controller/View (MCV) architecture. As
we will see later, the system also relies heavily on delegation and observers.
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| ntroduction

Inthissection, weoverview thekey notionsintheagent model, asimplementedin
this project, followed by adescription of the simulator.

The system simulates the behavior of autonomous agents in a two-dimensional
world (grid) of cells, whichmay include cellstheagent isfreeto moveintoor walls
that block movement. Thegoal of an agent isto satisfy specific user-defined drives,
such as hunger, thirst, and so forth. An agent may have any number of drives, but
only oneisactiveat any givenpointintime. Additionally, theuser popul ates sel ect
world cellswithdrivesatisfiersthat are used to satisfy theactivedrive of any agent
enteringthecell. Inother words, when an agent movesintoacell containingadrive
satisfier, thedriveisonly satisfied if it isthe agent’ sactivedrive.

Inthebeginning, theagentsnavigatearound theworld using auser-definedinherent
schema, whichisashort seriesof movestheagent will makeby default. Gradually,
an agent buildsup aninternal associative memory tableasit explorestheenviron-
ment in search of drive satisfiers. Astheagent movesin search of adrivesatisfier,
observations are made and recorded in the emotional context of the active drive.
Once a drive has been satisfied, the recorded observations (leading to drive
satisfaction) are recoded in the agent’ s associative memory table. As the agent
continues to explore the world, other drives may become active, leading to new
observationsinnew contexts. Astheagent continuesto build amodel of theworld
inrelationshiptoitsdrives, theagent will beginto useitsassociativememory toplan
arouteto thedrive satisfier.

The agent uses current observations to derive expectations from the associative
memory table. When a matching observation is found in the table, the agent
temporarily abandonsitsinherent schemaand usesthe expectation to execute the
next series of moves. If the observations made during this next series of moves
match another observationinthetable, theprocesscontinuesuntil thedrivesatisfier
isreached. If at any time, asubsequent observation doesnot match the expectation
the agent records a surprise and returns to its inherent schema to continue
exploration—all thewhile, continuingto makenew observations. Additionally, if the
agent cannot make amove because apathisblocked by awall or world boundary,
theagent registersthisaspain, skipsthe move, and continuesexecution of schema
or expectation.

| nter face

Beforedelvingtoo deeply into theinternal sof the system, let uslook at the system
from ausers point of view. Figure 1 shows the four main interface areasin one
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