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1. Application Domain

The demonstration presents the distributed set-
up of an agent basedadaption of the board game
settlers of catan. Settlers of catan is originally a
multipla yer board game. The board is built with
hexagonsdepicting di�eren t kinds of landscapes.
An exampleof a possibleboard setup for the game
is shown in the upper left part of Figure 1. Play-
ers build di�eren t constructions using resources
gainedfrom landscapesaccordingto two dice. Re-
sourcesbecomerare itself during the game. This
is why playerson the onehand must cooperate by
trading resourceswhile they are on the other hand
compete to win the game.

2. Platform and Run time En-
vironmen t

The presented multi agent system (MAS) is
implemented based on a multi agent plattform
called MULAN/CAP A. MULAN (MULti Agent
Nets, see[3]) providesfour hierarchical layers(net-
work, platform, agent and agent protocol) for a
conceptualmodel of MAS and CAPA (Concurrent
Agent Platform Architecture, see[1]) is an exten-
sion to provide a FIPA compliant agent commu-
nication architecture for MULAN agents. In the
MULAN/CAP A context all parts of a MAS like
platforms, agents and their behaviour are mod-
elled using a higher ordered petri net formalism
called referencenets. The advantage of this ap-
proach is that petri nets providesat the sametime
a formalism with exact semantics, methods of val-
idation and a graphical, intuitiv ely graspablerep-
resentation.

Referencenetsextend the simplePetri netssub-
stantially . They can be nested one into another
and thus form a sort of hierarchy. Togetherwith a
tight integration with Java and an e�cien t editor
and simulator called Renew(ReferenceNet Work-
shop, see[2]), Referencenets becamea full scale
programming language. Renew provides a multi

threaded execution of concurrent net parts, even
e�cien tly using multiple processors.

MULAN/CAP A itself is implemented as a plu-
gin extension for the Renew petri net simu-
lator. Since Renew supports a �exible plugin
architecture, MULAN/CAP A could be ex-
tended by additional plugins as well. With
the successof the Agentcities network, a plu-
gin called Ace (AgentCities Environment) was
added to MULAN/CAP A to match the require-
ments to connect the platform to the distributed
openNet agent network.

3. Implemen ted Agents

The agent based computer version of the set-
tlers of catan game is realized by a group of sev-
eral communicating agents on di�eren t agent plat-
forms and computers.Player agents are either one
of two existing AI implementations or a useragent
with a graphical interface for a human player. A
group of other specializedagents provide coopera-
tiv ely the gameboard and gamecontrol. The par-
ticipating agents �nd each other in a group form-
ing process using the FIPA DF services. Once
the con�gured number of players is ready, the
group starts the game with alternating building
and trading phases.

Administrative Agents The group of administra-
tiv e agents run the game and keep watch on the
rules. This group contains three kind of agents. A
game control agent which takes care of the game
rules. An island agent managesthe state of the is-
land gameboard. Furthermore a bank agent man-
agesthe owned resourcesof the player agents and
trades resourcesat di�eren t rates.

Player Agents Two di�eren t kinds of KI player
agents are implemented using di�eren t planning
approaches. Third, a GUI player agent is shown
that allowshumansto join the game.Player agents
can be started distributedly . Once started the
agents usesthe DF to searche for administrativ e
agents to join new or running games.



Figure 1. The Human Player Agent GUI

The graphical user interface for human players
shown in Figure 1 displays the implemented possi-
bilites. The gameboard is the main display part.
The land is divided in hexagons,each producing
a certain, color-coded type of resources.Buildings
are placedon the corners,roadson edgesbetween
two corners.

The bank account is listed to the right of the is-
land. Below the bank account, incoming messages
are displayed, informing about building activities
of other players, changesof the bank account and
alsoasking for actions like placing a robber on the
board to prevent a certain resource�eld from pro-
ducing resources.Below the island pane is the ac-
tion part. It has four tabs for the building and
the trading phase, for a integrated chat applica-
tion and one to place a robber.

4. System Features

Game features:

� Fully agent basedimplementation
� Integration to the openNet agent network
� Trading amonghuman and (intelligent) com-

puter controlled players
� Trading with bank agents.
� Board editor for variable designsof the game

board
� Chat possibility betweenhuman players

MULAN/CAP A/A CE features:

� Provides a petri net basedconceptualmodel
for multi agent systems

� FIPA compliant agent communication and
multi agent system architecture

� Supports graphical programming and visible
control �o w

� Implementation of agent behaviour usingnet
components re�ecting work�o w patterns

� Runs with openNet
� Abilitit y to build a subnet with a central

node which is registeredat, e.g., openNet
� Tool support for debugging (Agent viewer

and communication sni�er)
� Web ServiceGateway Agent for the integra-

tion of Web Services

Renewfeatures:

� True concurrent modelling and execution
� Code generation from AUML protocol dia-

gram dialect
� Existing work�o w enginefor petri net based

work�o ws
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