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Abstract of Ph.D Thesis Academic Year 2003

A Study on Simulating Economies and Societies
as Evolutionary Complex Systems

This dissertation presents a model framework and a simulation platform for simu-
lating economies and societies as complex systems. In a broad sense, the complex
system means that the system has the components where each component changes
the internal states by mutually interacting with the other components. In addition,
in a strict sense, the complex system means that the rules of each component behav-
ior are changed dynamically during the simulation. There is no satisfactory scheme
for modeling and simulating the complex systems, although the complex system
model has been highly demanded in social sciences.

We introduce an object-oriented computational modeling for social sciences in
order to model and simulate the complex system where the model framework, “Boxed
Economy Foundation Model,” is proposed. Moreover, the component-based software
system “Boxed Economy Simulation Platform” is proposed for building/simulating
a model and analyzing the system. In addition, the model pattern is proposed to
describe examples on how to build the dynamic behavior.

In this dissertation, we apply the proposed framework and software system to
existing models and an original model. The existing models include the followings:
the model of evolving networks, the model of iterated prisoner’s dilemma, the model
of emergence and collapse of money, Sugarscape model, and the model of artificial
stock markets. Then, the original model is examined and used for video cassette
format competition. The performance of the proposed framework and the software

system are justified in the application.

Takashi Iba
Graduate School of Media and Governance

Keio University
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/*

* AbstractSellVCRBehavior.java

*/

package org.boxed economy.formatcompetition.model.behavior;

import org.boxed_economy.besp.model.fmfw.behavior.AbstractBehavior;

import org.boxed_economy.besp.model.fmfw.ChannelEvent;

import org.boxed_economy.besp.model.fmfw.TimeEvent;

import org.boxed_economy.besp.model.fmfw.behavior.Action;

import org.boxed_economy.besp.model.fmfw.behavior.CompositeState;
import org.boxed_economy.besp.model.fmfw.behavior.Event;

import org.boxed_economy.besp.model.fmfw.behavior.GuardCondition;
import org.boxed_economy.besp.model.fmfw.behavior.State;

import org.boxed_economy.besp.model.fmfw.behavior.StateMachineFactory;
import org.boxed_economy.besp.model.fmfw.behavior. Transition;

/**

* AbstractSellVCRBehavior

*/

public abstract class AbstractSellVCRBehavior extends AbstractBehavior {

/* *
* This method automatically generated from AbstractBehavior Builder
* Don't touch by hand
*/
protected void initializeStateMachine() {
//factory
StateMachineFactory factory = this.getStateMachine();

//states
State initialState = factory.createlnitialState();
CompositeState BR5E XA 734 = factory.createCompositeState("BRFER 227 84");

//actions
Action TR TOEXIZDLVTVCREFZEL THRFET S = new Action() {
public void doAction() {
FTRTDEXIZDWTVCRERZEL TI|RFET 5();
}
public String toString() {
return " RTDEXITDONTVCREFHELTHRFETS";
}
1

Action ;EX %5289 % = new Action() {
public void doAction() {
EXZERLHETD0;

public String toString() {
return ";EXEREHRT D"
)
1

//guard-conditions
GuardCondition ;£3X = new GuardCondition() {
public boolean isMatched(Event ¢) {
return ;EX(e);
}
1

//transitions

Transition transitionfR5ER %2/ N ToBRFER #2// N4 = factory.createTransition();
Transition transitionfR5ER R /A ToBRFER #2711 = factory.create Transition();
Transition transitionInitialState TofR 58 R 22,7 34 = factory.createTransition();

0 5.18: Component Builder 0000000000 O AbstractBehaviorO O OO (1)
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//states setting

//structure of states
this.setlnitialState(initialState);
this.addState(BRFER B/ 31);

//transitions setting

transitionBRFE R 22 7 N A TofRFE R 22 7\ A setEvent(TimeEvent.class);

transition8R5E R Z 27\ ToBRFER #2273 A .addAction(T R TD;EXIZDLNTVCREFRZEL TIRET 5);
transitionfRFE R 22/ N A TofR5E X 227\ A 1 setEvent(ChannelEvent.class);

transitionJR5E R 22 7 \ A ToBR 55 X #2734 1.setGuardCondition(GEX);

transitionfR5ER A2 7 S TolRFER #2731 1. addActionGE X ZEFC kT D);

//connection of transitions

transitionfR5E R 22 7\ ToBRFE X 22 7\ 1 setSourceState(BRFER A2 731);
transitionfRFER A2 7 N ToBRFE R #27\A setTargetState(BRFER A 73 A);
transitionBRFE R 227 N A ToBRFE R #2713 1 setSourceState(BRTER 2273 A);
transitionBRFE R 22/ N ToBRFE R 22 7\ A 1 setTargetState(BRFE A 227 31);
transitionInitialState ToBR5E R 227 N A .setSourceState(initialState);
transitionInitialState ToBRFE R 22 7\ A .setTargetState(BRFER 227 31);

}

/**
*FRTOEXITDONTVCREZFELTHRET S
*/

protected abstract void IR TDEXIZDWNTVCRERZEL THRFET 5();

o
FENERET S

*/

protected abstract void SEXZE KT 20);

JHx

EX

*/

protected abstract boolean ;E3Z(Event ¢);

}

0 5.19: Component Builder 0 0000000000 AbstractBehavior 00 00O (2)
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/*
* SellVCRBehavior.java
*/
package org.boxed economy.formatcompetition.model.behavior;

import java.util. HashMap;
import java.util.Iterator;
import java.util.Map;

import org.boxed_economy.besp.model.fmfw.Channel;

import org.boxed_economy.besp.model.fmfw.Goods;

import org.boxed_economy.besp.model.fmfw.behavior.Event;

import org.boxed_economy.besp.model.fmfw.informations.IntegerInformation;
import org.boxed_economy.formatcompetition.model. FormatCompetitionModel;
import org.boxed_economy.formatcompetition.model.information.OrderInformation;

public class SellVCRBehavior extends AbstractSellVCRBehavior {

private Map orders = new HashMap();

e

* (@see org.boxed_economy.besp.model.fmfw.behavior. AbstractBehavior#initialize()
*/

protected void initialize() {

}

/**

* @see org.boxed_economy.besp.model.fmfw.behavior. AbstractBehavior#terminate()
*/
protected void terminate() {

}

[
* @see org.boxed_economy.formatcompetition.model.behavior. AbstractSell VCRBehavior#5£ X 508k 9 % ()
*/
protected void FEX 52T () {
this.orders.put(this.getActiveChannel(), this.getReceivedInformation());
}

/**
* (@see org.boxed_economy.formatcompetition.model.behavior. AbstractSellVCRBehavior
*HFRTOEXIZTDNVTVCREFZEL THRFET 5()
*/
protected void ¥R TDEXICDNTVCREZFEL THR5ET 50 {
Iterator i = this.orders.keySet().iterator();
while (i.hasNext()) {
Channel channel = (Channel) i.next();
OrderInformation order = (OrderInformation) this.orders.get(channel);
Goods ver = this.getWorld().createGoods(order.getFormat(), 1.0);
channel.sendGoods(vecr, this);
)
this.orders = new HashMap();
}

/ ok
* @see org.boxed economy.formatcompetition.model.behavior. AbstractSellVCRBehavior#;F 3 (Event)
*/
protected boolean ;¥ X (Event ¢) {
return this.getWorld().getInformationType(this.getReceivedInformation())
== FormatCompetitionModel. INFORMATION_Order;

O 5.20: Component Builder U0 OO OUODOOOODO Behavior OO OO DOODOOO
0000000 O0bD (Doooo)
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public void initializeWorld() {
super.initializeWorld();

//000 StepClock OO0
this.setClock(new StepClock());
}
M
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0 AgentCreationWorld 0 0 0 O

package org.boxed_economy.agentcreation.model;

import org.boxed_economy.besp.container.BESP;
import org.boxed_economy.besp.model.fmfw.x*;
import org.boxed_economy.components.stepclock.StepClock;

public class AgentCreationWorld extends World {
//World O OO0

public void initializeWorld() {
super.initializeWorld();

//0 00 StepClock 000
this.setClock(new StepClock());
¥

//Agent 00O 00O
public void initializeAgents() {

//AgentCreator 1 00 00O OO0
Agent agentCreator = createAgent (AgentCreationModel.AGENTTYPE_AgentCreator) ;

//0000000000 CreateAgentBehavior 000
agentCreator.addBehavior (AgentCreationModel .BEHAVIORTYPE _CreateAgent) ;
}
}
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Agent Creation
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: AgentCreationWorld

AGENTTYPE_AgentCreator : AgentType

|
: CreateAgentBehavior |—| BEHAVIORTYPE_CreateAgent : BehaviorType

0 CreateAgentBehavior[

AbstractBehavior

(from org.boxed_cconomy.besp.model.finfw-behavior )

4&

AbstractCreateAgentBehavior

4&

CreateAgentBehavior

createAgentAction ()

I AGENTTYPE_NewAgent : AgentType

Waiting For Event

.. Event / CregteAgentAction

Next State
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0 AgentCreationWorld 0 00 0 0

i
public void initializeAgents() {
//AgentCreator J 00000000
Agent agentCreator = createAgent(AgentCreationModel.AGENTTYPE_AgentCreator);

//0000000000 CreateAgentBehavior 000
agentCreator.addBehavior (AgentCreationModel .BEHAVIORTYPE_CreateAgent) ;

0 CreateAgentBehavior 0 [0 O [

am
protected void createAgentAction() {
//000000000000
Agent createAgent = this.getWorld().createAgent (AgentCreationModel.AGENTTYPE NewAgent) ;

s (JOggoon

0000000000000000000000000000000O000000000
0000000000000 000000000O0000000000000D0DO00000
0000 (- Forced Behavior Attachment O O )0
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Related Agent Creation: OO0 00000000 OO0OOCOOODOODOOODOOOCOOO
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Relation Creation
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| : RelationCreationWorld |

| : RelationCreationModel

I AGENTTYPE_ Source : AgentType

: CreateRelationBehavior |—| BEHAVIORTYPE_CreateRelation : BehaviorType
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0 CreateAgentBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.fmfwbehavior )

ZF Waiting For Event

AbstractCreateRelationBehavior

[F ... Event / Creat¢RelationAction

CreateRelationBehavior
Next State
createRelationAction ()

m [JOO0goon

0 RelationCreationWorld 0 0 0O O

m

public void initializeAgents() {
//Source 0000000 Target OO0 O0O00OODOO
Agent source = createAgent(RelationCreationModel.AGENTTYPE_Source);
Agent target = createAgent(RelationCreationModel.AGENTTYPE Target);

//Source 0O ODODODOOOOOOO
source.addBehavior (RelationCreationModel .BEHAVIORTYPE_CreateRelation) ;

O CreateRelationBehavior 0 0 OO [

am
protected void createRelationAction() {
//0000000000
Agent target = this.getWorld().getAgent(RelationCreationModel.AGENTTYPE Target) ;
(/00000000
this.getAgent () .addRelation(RelationCreationModel.RELATIONTYPE_NewRelation, target);
¥
am
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Related Agent Creation
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| : RelatedAgentCreationWorld | | : RelatedAgentCreationModel

—i : Agent

AGENTTYPE_AgentCreator : AgentType

|
: CreateRelated AgentBehavior |—|

BEHAVIORTYPE_CreateRelatedAgent : BehaviorType

v

|

: Relation

RELATIONTYPE NewRelation

—| : Agent
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0 CreateRelated AgentBehavior[]

AbstractBehavior

( from org.boxed_cconomy.besp.model.fnfw.behavior )

ZF Waiting For Event
AbstractCreateRelatedAgentBehavior
[F ... Event / CredteRelatedAgentAction

CreateRelated AgentBehavior
Next State
createRelatedAgentAction ()

m [JOO0goon

0 Related AgentCreationWorld O 00 00 [

I
public void initializeAgents() {
//AgentCreator 1 00000 OO0
Agent agentCreator = createAgent (AgentCreationModel.AGENTTYPE _AgentCreator) ;

//0000000000 CreateAgentBehavior 000
agentCreator.addBehavior (RelatedAgentCreationModel .BEHAVIORTYPE_CreateRelatedAgent) ;
¥
m

O CreateRelated AgentBehavior 0 0 O [

I
protected void createRelatedAgentAction() {
(/000000000000
Agent createAgent =
this.getWorld() .createAgent (RelatedAgentCreationModel.AGENTTYPE_NewAgent) ;

//00000000000D00000000Od
this.getAgent ().
addRelation(RelatedAgentCreationModel .RELATIONTYPE_NewRelation, createdAgent);
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Relation Creation: 00 0D 0000000000 OOOOOOO
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Agent Destruction
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| : AgentDestructionWorld |

| : AgentDestructionModel

I AGENTTYPE_AgentDestroyer : AgentType

=l

: DestroyAgentBehavior |—| BEHAVIORTYPE DestroyAgent : BehaviorType

v

: Relation I RELATIONTYPE_ToTarget

I AGENTTYPE_Target : AgentType
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0 DestroyAgentBehavior(

AbstractBehavior

( from org.boxed_cconomy.besp.model.fmfwbehavior )

ZF Waiting For Event
AbstractDestroy AgentBehavior
[F ... Event / DestfoyAgentAction

DestroyAgentBehavior
Next State
destroyAgentAction ()

m [JOO0goon

0 AgentDestructionWorld O 00 00 [

m
public void initializeAgents() {

//AgentDestroyer 1 00 000000
Agent agentDestroyer = createAgent(AgentDestructionModel.AGENTTYPE_AgentDestroyer);

//0000000000 DestroyAgentBehavior 00O O
agentDestroyer.addBehavior (AgentDestructionModel.BEHAVIORTYPE DestroyAgent) ;

//00000 Target 000000000
Agent target = createAgent(AgentDestructionModel.AGENTTYPE Target);

//AgentDestroyer 00000000 Target 000000 O0O0O0O0O0COO
agentDestroyer.addRelation(AgentDestructionModel .RELATIONTYPE ToTarget, target);
}
I

0 DestroyAgentBehavior 0 0 O [J

I
protected void destroyAgentAction() {
(/0000000000000
Agent target = this.getAgent()
.getRelation(AgentDestructionModel .RELATIONTYPE _ToTarget) .getTarget () ;

//target 0000000000
this.getWorld() .destroyAgent (target) ;
¥
m
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Goods Creation
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AbstractBehavior

(from org.boxed_cconomy.besp.model.fnfw-behavior )

4&

AbstractCreateGoodsBehavior

4&

CreateGoodsBehavior

createGoodsAction ( )

I GOODSTYPE CreatedGoods : GoodsType |

Waiting For Event

.. Event / Creat¢GoodsAction

Next State
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0 GoodsCreationWorld O 0 O [

am
public void initializeAgents() {
//GoodsCreator 100 OO0 OO0
Agent goodsCreator = createAgent(GoodsCreationModel.AGENTTYPE_GoodsCreator) ;

//0000000000 CreateGoodsBehavior [ [ [J

goodsCreator.addBehavior (GoodsCreationModel .BEHAVIORTYPE_CreateGoods) ;
}
am

0 CreateGoodsBehavior 0 0 0 O

am
protected void createGoodsAction() {
//Goods 0 00O
Goods createdGoods =
this.getWorld() .createGoods (GoodsCreationModel.GOODSTYPE_CreatedGoods, 1.0);

s (JOggoon

goodboobbooooboooboooonbobbbbboobbboboboobboboD
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Information Creation
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: InformationCreationModel

I AGENTTYPE_InformationCreator : AgentType |

: CreateInformationBehavior |—| BEHAVIORTYPE CreateInformation : BehaviorType |

: CreatedInformationInformation |—| INFORMATIONTYPE_CreatedInformation : InformationType

O CreatelnformationBehavior[

AbstractBehavior

( from org.boxed_economy.besp.model.fmfiw.behavior )

AF

AbstractCreateInformationBehavior

AF

CreateInformationBehavior

createlnformationAction ()

Waiting For Event

... Event / Creat¢InformotionAction

Next State
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m (JOO0goon

O InformationCreationWorld O 0 O [0

m
public void initializeAgents() {
//InformationCreator 00O OO OODO
Agent informationCreator =
createAgent (InformationCreationModel.AGENTTYPE_ InformationCreator) ;

//0000000000 CreateInformationBehavior OO O
informationCreator.addBehavior(
InformationCreationModel .BEHAVIORTYPE_CreatelInformation);

0 CreatelnformationBehavior 0 0 0O O

am
protected void createInformationAction() {
//00000

CreatedInformation createdInformation = new CreatedInformation();

//00000

this.getAgent () .putInformation(createdInformation) ;
¥
am

O CreatedInformation 0 0 0O O

m
public class CreatedInformation implements Information {
//0000000000000O0C0O000C0O0O0O0CCOGOOO0O0O0
m

m JUgogood

Information Sending: 000 000
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Information Sending
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| : InformationSendingWorld | | : InformationSendingModel

—@ I AGENTTYPE_Sender : AgentType

: SendInformationBehavior |—| BEHAVIORTYPE_SendInformation : BehaviorType |

: Messagelnformation

INFORMATIONTYPE_ Message : InformationType |

T

: Relation I RELATIONTYPE_ToReceiver

I AGENTTYPE_Receiver : AgentType

: ReceivelnformationBehavior |—| BEHAVIORTYPE_Receivelnformation : BehaviorType
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0 SendInformationBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.fmfw.behavior )

ZF Waiting For Event

AbstractSendInformationBehavior

[F ... Event / SendihformotionAction

SendInformationBehavior
Next State
sendInformationAction ()

0 ReceivelnformationBehavior[

AbstractBehavior
( from org.boxed_economy.besp.model.fmfi.behavior ) Waiting For Event
4 b=
AbstractReceivelnformationBehavior ChannelEvent [isMessage)
4 / ReceivelnfofmotionAction

ReceivelnformationBehavior

Next State

receivelnformationAction ( )
isMessage ()

0 Messagelnformation(]

<< interface >>

Imformation
( from org.boxed_economy.besp.model.fimfw )

1

Messagelnformation

contents: Srting

setContents ( String )
getContents ( ) : String
Messagelnformation ( String )

m [JOO0goon

0 InformationSendingWorld 0 O O O

m
public void initializeAgents() {
//Sender 000 00O0OO0O
Agent sender = createAgent(InformationSendingModel.AGENTTYPE_Sender) ;
//Sender 000000 0O0O SendInformationBehavior 00O
sender.addBehavior (InformationSendingModel.BEHAVIORTYPE_SendInformation);

//Receiver 00O O0DODOO0O

Agent receiver = createAgent(InformationSendingModel.AGENTTYPE Receiver);
//Receiver 000 00O OO ReceiveInformationBehavior 000

receiver.addBehavior (InformationSendingModel.BEHAVIORTYPE_ReceiveInformation);

//Sender 00O ODODODOO Receiver 00O 00O OODOODODOO
sender.addRelation(InformationSendingModel.RELATIONTYPE_ToReceiver, receiver);
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0 SendInformationBehavior 0 0 0O O

m

protected void sendInformationAction() {
(/00000 @O0ooooooooooooon)
MessageInformation message = new MessageInformation("Hello!");

//000000000
this.sendInformation(InformationSendingModel .RELATIONTYPE_ToReceiver,
InformationSendingModel.BEHAVIORTYPE ReceiveInformation, message) ;

[u—}

0 ReceiveInformationBehavior 0 0 O [

I
protected void receivelInformationAction() {
//000000000
Information receivedInformation = getReceivedInformation();
/00000000000 (0000o0o00)
String messageContents =
((MessageInformation)receivedInformation) .getContents();

protected boolean isMessage(Event e) {
//000000000 OMessageInformation J 000 true 0000
return this.getWorld().getInformationType (getReceivedInformation())
== InformationSendingModel.INFORMATIONTYPE_Message;

(-

0 Messagelnformation 00 [0 [0 [

m
public class MessageInformation implements Information {
//00000000000

String contents;

//0000000 (00 =000)
public MessageInformation(String contents) {
this.contents = contents;

}

//00000
public String getContents() {
return contents;

}

//0000000
public void setContents(String contents) {
this.contents = contents;
¥
}
m

250



s (JOggoon

gooo0oooooOo0goonoOooooO MessagelnformationO0 OO O0O0O0O0O0O00O0O
gbooboooboooooboobuooobbbooobooooboooboooooboo

o0oooooooooOooo0o0oooo0ooooOodn OlnformationTyped OO
gbogogooboobobobobobgouobgobbgaa

m JUgogood

Information Creation: Information 0 000 OO
Blank Information Sending: OO0 000000000000

251



gboodoooooooooooboooon

Blank Information Sending

m 00

OoOO000boDO0oooooDO InformationD 00000

m [

gooobooboooboobobbooboboooboboooooboooboboooobooon
O0000000o0oo0ooooooodd Information 000000 COCODOO

m OO0

Sender 0 000000 Receiver OO DOODODO 4 )
0000 D0Sender 000 000 D O SendBlankln- e Co
formationBehavior 0 0 00O O O OSendBlankInfor- dé:fhm‘:""" 52{55'55""" _
mationBehavior 0 0 OO0 00O OO0 OO BlankInfor- \Sen e ToReceiver ecetver )
mation J OO0 OReceiver 0 OO0 OO0O0DOOO0O
0 OReceiver O OO OO O O O ReceiveBlankInfor- 4 BlankInformation )
mationBehavior 0 00 000000000000 sﬂ,/\ : /}n ®
0000000000000 OBlankInformation [ (> femaren ‘
InformationType 0 D 000 O \se"de" Receiver J
s 00
ooood
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: ReceiveBlankInformationBehavior |—| BEHAVIORTYPE_Receivelnformation : BehaviorType
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0 SendBlankInformationBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.fmfiv.behavior )

z}

AbstractSendBlankInformationBehavior

Waiting For Event

... Event
ZF / SendBlankinformotionAction

SendBlankInformationBehavior
Next State
sendBlankInformationAction ()

0 ReceiveBlankInformationBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model fmfiw.behavior )

AF

AbstractReceiveBlankInformationBehavior

Waiting For Event

[F ChannelEvent [isBlankinformation]
/ nextAction

ReceiveBlankInformationBehavior

nextAction () Next State
isBlankInformation ( )

0 BlankInformationO

<< interface >>
Imformation
( from org.boxed_cconomy.besp.model.fifw )

1

BlankInformation

m (JOO0goon

0 BlankInformationSendingWorld O 00 0 O

m
public void initializeAgents() {
//Sender 000000 OODO
Agent sender = createAgent(BlankInformationSendingModel.AGENTTYPE_Sender);
//Sender 00000000 SendInformationBehavior 00O
sender .addBehavior (BlankInformationSendingModel .BEHAVIORTYPE_SendBlankInformation) ;

//Receiver 000 OO0 OO0
Agent receiver = createAgent(BlankInformationSendingModel.AGENTTYPE_Receiver);
//Receiver 000 000 OO ReceiveInformationBehavior [0 00
receiver.addBehavior (

BlankInformationSendingModel .BEHAVIORTYPE_ReceiveBlankInformation) ;

//Sender 000 OOO0DOO Receiver 00O 00O OODOODODOO
sender.addRelation(BlankInformationSendingModel .RELATIONTYPE_ToReceiver, receiver);
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0 SendBlankInformationBehavior O 0 0O O

D
protected void sendBlankInformationAction() {
//0000000
BlankInformation blankInformation = new BlankInformation();

//0000000
this.sendInformation(BlankInformationSendingModel.RELATIONTYPE_ToReceiver,
BlankInformationSendingModel.BEHAVIORTYPE_ReceiveBlankInformation,
blankInformation) ;

(-

0 ReceiveBlankInformationBehavior O 0 O O

m
protected void nextAction() {

//BlankInformation 000000000 OO00ODO

protected boolean isBlankInformation(Event e) {
//000000000 OBlankInformation 0000 true 000
return this.getWorld().getInformationType (getReceivedInformation())
== BlankInformationSendingModel.INFORMATIONTYPE_BlankInformation;

[u-}

0 BlankInformation 0 0 O O

m
public class BlankInformation implements Information {
//0000000

m JUugogood

Information Creation: Information 0 000 0O O
Information Sending: 0 00 O O Information 0 000 0O O
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|—| BEHAVIORTYPE Receivelnformation : BehaviorType

v
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: Messagelnformation |—| INFORMATIONTYPE Message : InformationType
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0 SendInformationBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.fmfw.behavior )

AF

AbstractSendInformationToMyselfBehavior

AF

SendInformationToMyselfBehavior

sendInformationToMyselfAction ()

0 ReceivelnformationBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.finfw.behavior )

LF

AbstractReceivelnformationBehavior |

AF

ReceivelnformationBehavior

nextAction ()

isMessage ()

0 Messagelnformation(]

<< interface >>

Imformation
( from org.boxed_cconomy.besp.model.fnfw )

1

Messagelnformation

contents: Srting

setContents ( String )
getContents () : String
MessageInformation ( String )

Waiting For Event

/ Sendinformotipn ToMyselfAction

Next State

Waiting For Event

ChannelEvent [isMessage]
/ nextAction

Next State
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0 InternallnformationSendingWorld 0 0 O [

m
public void initializeAgents() {
//SelfSender 00O O0OOOODO
Agent selfSender = this.createAgent(
InternalInformationSendingModel.AGENTTYPE_SelfSender) ;

//SelfSender 0 00 OO0 O 0SendInformationBehavior[]
//000 ReceiveInformationBehavior 0 O OO0
selfSender.addBehavior (
InternalInformationSendingModel.BEHAVIORTYPE_SendInformation);
selfSender.addBehavior (
InternalInformationSendingModel .BEHAVIORTYPE_ReceiveInformation) ;

//SelfSender 1 0 OO OOO Relation 00O
selfSender.addRelation(
InternalInformationSendingModel .RELATIONTYPE_ToMyself,
selfSender) ;

(-

0 SendInformationBehavior 0 0O O O

m

protected void sendInformationToMyselfAction() {
//000000000
MessageInformation message = new MessageInformation("Fight!");

//00000000000D00OO

sendInformation(
InternalInformationSendingModel .RELATIONTYPE_ToMyself,
InternalInformationSendingModel .BEHAVIORTYPE_ReceiveInformation,
message) ;

(-

0 ReceiveInformationBehavior O 0 O [

m
protected void receivelInformationAction() {
/000000000
Information receivedInformation = getReceivedInformation();
//00000000000 (@Mo00000)
String messageContents =
((MessageInformation)receivedInformation) .getContents();

protected boolean isMessage(Event e) {
//000000000 OMessageInformation OO00O0O true 0000
return this.getWorld() .getInformationType (getReceivedInformation())
== InformationSendingModel.INFORMATIONTYPE Message;

[u-}
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0 Messagelnformation 0 00 O O

m
public class MessageInformation implements Information {
//00000000000

String contents;

//0000000 (00 =000)
public MessageInformation(String contents) {
this.contents = contents;

}

//00000
public String getContents() {
return contents;

}

(/0000000
public void setContents(String contents) {
this.contents = contents;
}
}
am

m JUgogood

Information Creation: Information 0 000 O O
Information Sending: 000000000000 0OO0O
Blank Information Sending: 000000000 OO0O0OO0O
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0 QuestionBehaviorl]

AbstractBehavior

( from org.boxed_cconomy.besp.model.fmfw.behavior )

AF

AbstractQuestionBehavior

AF

QuestionBehavior

questionAction ()
readReplyAction ( )
isReply ()

0 ReplyBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.fmfw.behavior )

2

AbstractReplyBehavior

L

ReplyBehavior

replyAction ()
isQuestion ()

0 QustionInformation(]

<< interface >>

Imformation

(from org.boxed_cconomy.besp.model.fmfw )

1

QuestionInformation

0 ReplyInformation[

<< interface >>
Imformation
( from org.boxed_economy.besp.model.fimfw )

1

ReplyInformation

contents: Srting

setContents ( String )
getContents () : String
ReplyInformation ( String )

Waiting For Event

|

.. Event / QliestionAction

Waiting For Reply

ChannelEvent [isReply]
/ ReadReplyAction

Next State

Waiting For Question

)

ChannelEvent lisQuestion]
/ ReplyActio

Next State

B
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0 ImmediateReplyWorld O [0 00 [

I
public void initializeAgents() {
//Questioner 10O OOODOO0O
Agent questioner = createAgent(ImmediateReplyModel.AGENTTYPE_Questioner) ;
//Questioner 000 OO0 OO QuestionBehavior 00O
questioner.addBehavior (ImmediateReplyModel.BEHAVIORTYPE_Question) ;

//Respondent 0 00000000

Agent respondent = createAgent(ImmediateReplyModel.AGENTTYPE_Respondent) ;
//Respondent 0 00 000 OO ReplyBehavior 00O

respondent .addBehavior (ImmediateReplyModel.BEHAVIORTYPE _Reply) ;

//Questioner 00000000 Reply 000000 O00O0OOOO
questioner.addRelation(ImmediateReplyModel.RELATIONTYPE_ToRespondent, respondent) ;

[u-}

0 QuestionBehavior 00 0 0

m
protected void questionAction() {
//00 (0O000>000

QuestionInformation questionInformation = new QuestionInformation();

//00000
this.sendInformation(ImmediateReplyModel.RELATIONTYPE_ToRespondent,
ImmediateReplyModel .BEHAVIORTYPE_Reply, questionInformation);

protected void readReplyAction() {
//0000000000000
Information receivedInformation = getReceivedInformation();
String replyContents = ((ReplyInformation)receivedInformation).getContents();

protected boolean isReply(Event e) {
//000000000 ReplyInformation OO0 true0 00
return this.getWorld().getInformationType (getReceivedInformation())
== ImmediateReplyModel.INFORMATIONTYPE_Reply;

(-

0 ReplyBehavior 0 0 0O O

m
protected void replyAction() {
//0000000
ReplyInformation replyInformation = new ReplyInformation("My answer is Yes.");

//000000000 (0000000 Channel 0O O)
this.sendInformation(replyInformation) ;

protected boolean isQuestion(Event e) {
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/000000000 QuestionInformation D000 trued OO
return this.getWorld() .getInformationType(getReceivedInformation())
== ImmediateReplyModel.INFORMATIONTYPE_Question;

0 QuestionInformation 0 0 O [
m

public class QuestionInformation implements Information {

//000000000000

}

0 ReplyInformation O 0 0 O

am
public class ReplyInformation implements Information {
/00000000000

String contents;

(/0000000 (@O =000)
public ReplyInformation(String contents) {
this.contents = contents;

}

//00000
public String getContents() {
return contents;

}

(/0000000
public void setContents(String contents) {
this.contents = contents;
¥
}
i

s (JOggoog

0000000000000 000 (QuestionBehavior) 0 0000000000000
000000000000D0D0O OReceiveReplyBehavior D 00O 00000000000
J0000D0ODOO0O00D0O0000 OReplyBehavior 0 00000000000 ODOOODOO
ReceiveReplyBehavior DO OO0 0OO0O0OOO0OO0 OODO ReplyBehaviorO OO OO OO0
0000000 (0000000000000 0000)000QuestionBehaviorD O OO0O
0000000000 (Appointed Destination Reply 0 000 )0

m JUgogood

Information Creation: Information 0 0000000000

Blank Information Sending: 00 0000000000000

Collect Immediate Replies: 00000000000 0000000DOO0OOO00O0OO Imme-
diate Reply 0000 O O0OOOODOO
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| : CollectimmediateRepliesWorld | | : CollectimmediateRepliesModel
—i : Agent I AGENTTYPE_Questioner : AgentType

: QuestionBehavior |—| BEHAVIORTYPE Question : BehaviorType

: QuestionInformation |—| INFORMATIONTYPE Question : InformationType

4

: Relation

I RELATIONTYPE ToRespondent : RelationType

I AGENTTYPE_Respondent : AgentType

: ReplyBehavior |—| BEHAVIORTYPE Reply : BehaviorType

: ReplyInformation |—| INFORMATIONTYPE_Reply : InformationType

0 QuestionBehavior[

Waiting For Event

AbstractBehavior
( from org.boxed_economy.besp.model.fnfw.behavior ) ... Event / SendQuiestionsToAllReceiversAction
: : . " ChannelEvent [isReply]
F |
AbstractQuestionBehavior | Waiting For Replies z%;ieReply Action
. . [areAlRepliegReceived] / . . . Action
QuestionBehavior P

sendQuestionToAllAgentAction ()

isReply () Next State
areAllRepliesReceived ()

0 ReplyBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.fnfw.behavior )

ZF Waiting For Event

]

AbstractReplyBehavior
ZF ... Event /|ReplyAction
ReplyBehavior
Py Next State
replyAction ()
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0 CollectImmediateRepliesWorld O 0 0 [

I
public void initializeAgents() {

//Questioner 000 00O OODO
Agent questioner =
this.createAgent (CollectImmediateRepliesModel.AGENTTYPE_Questioner);

//Questioner 000 OO0 OO QuestionBehavior 00O
questioner.addBehavior(CollectImmediateRepliesModel .BEHAVIORTYPE_Question) ;

//Respondent 0000000000 C0O0O0O
for (int i = 0; i < 10; i++) {
//Respondent 0 00000000
Agent respondent =
this.createAgent (CollectImmediateRepliesModel.AGENTTYPE_Respondent) ;

//Respondent 000 000 OO ReplyBehavior 000
respondent . addBehavior (
CollectImmediateRepliesModel.BEHAVIORTYPE_Reply) ;

//Questioner 0 00 OO0 O Respondent 000 OO0 OO Relation O OO
questioner.addRelation(
CollectImmediateRepliesModel .RELATIONTYPE_ToRespondent,respondent) ;

[u-}

0 QuestionBehavior 00 0 0

D
(/00000000000 (ooooo)
private int receiveCount = 0;

D

protected void sendQuestionToAllAgentAction() {
// ToRespondent U000 000000000000
// QuestionInformation [0 O [ [ Respondent 00 OO receiveCount 0 0000
this.receiveCount = this.sendInformation(
CollectImmediateRepliesModel .RELATIONTYPE_ToRespondent,
CollectImmediateRepliesModel.BEHAVIORTYPE_Reply,
new QuestionInformation());

protected void receiveReplyAction() {
private List replies = new ArrayList();

//00000 ReplyInformation 0O OO0
replies.add(this.getReceivedInformation());

//00000000o00
this.receiveCount--;

protected boolean isReply(Event e) {
//ReplyInformation D 00000000 true 00
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return this.getWorld().getInformationType(this.getReceivedInformation())
== CollectImmediateRepliesModel.INFORMATIONTYPE_ Reply;

protected boolean areAllRepliesReceived(Event e) {
//QuestionInformation OO0 OO0DOOOOODOOOOOOO trued 000
return this.receiveCount == 0;

¥

m

0 ReplyBehavior 0 0 0 [0

am

protected void replyAction() {
//ReplyInformation 0 0 OO0
this.sendInformation(new ReplyInformation());

protected boolean isQuestion(Event e) {
//QuestionInformation 0 00 00000 Otrue d 00O
return this.getWorld().getInformationType(this.getReceivedInformation())
== CollectImmediateRepliesModel.INFORMATIONTYPE_Question;

m JUgogood

Information Creation: Information0 0000000000

Blank Information Sending: OO0 000000000 COO0O

Immediate Reply: 000000000 0OOO O OCollect Immediate Replies 0 000 0 OO
0 Immediate Reply 000000000000
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A
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0 QuestionBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.fnfw.behavior )

AF

| AbstractQuestionBehavior

AF

QuestionBehavior

questionAction ()

0 ReplyBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.finfw.behavior )

LF

AbstractReplyBehavior

AF

ReplyBehavior

replyAction ()
isQuestion ()

0 ReceiveReplyBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.finfw.behavior )

LF

AbstractReceiveReplyBehavior

AF

ReceiveReplyBehavior

receiveReplyAction ()
isReply ()

0 QuestionInformation(]

<< interface >>

Information
( from org.boxed_economy.besp.model.fimfw )

1

QuestionInformation

agent : Agent
behaviorType : BehaviorType

QuestionInformation ( Agent, BehaviorType)
getAgent ()
getBehaviorType ()

Waiting For Event

!

... Event / QUestionAction

Next State

Waiting For Event

Il

ChannelEvent [IsQuestion]
/ ReplyAction

Next State

B

Waiting For Event

ChannelEvent [IsReply]
/ receiveReplyAction

Next State

B
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0 AppointedDistinationReplyWorld 0 0O 00 O

m

public void initializeAgents() {
//Questioner 10O OOODOO0O
Agent questioner = createAgent(AppointedDestinationReplyModel.AGENTTYPE_Questioner) ;
//Questioner 0 00 000 OO QuestionBehavior [ ReceiveReplyBehavior [ O [
questioner.addBehavior (AppointedDestinationReplyModel.BEHAVIORTYPE_Question) ;
questioner.addBehavior (AppointedDestinationReplyModel.BEHAVIORTYPE_ReceiveReply) ;

//Respondent 0 OO0 O0O00O0O0O

Agent respondent = createAgent (AppointedDestinationReplyModel.AGENTTYPE_Respondent) ;
//Respondent 0 00 000 00O ReplyBehavior 000

respondent .addBehavior (AppointedDestinationReplyModel.BEHAVIORTYPE_Reply) ;

//Questioner 00O OOO0DO Respondent 00O OOOODO Relation OO0
questioner.addRelation(
AppointedDestinationReplyModel.RELATIONTYPE _ToRespondent, respondent) ;

[u-}

0 QuestionBehavior 00 0 0

Im
protected void questionAction() {
(/0000000
QuestionInformation question = new QuestionInformation(this.getAgent(),
AppointedDestinationReplyModel.BEHAVIORTYPE_ReceiveReply) ;

//0000000
this.sendInformation(AppointedDestinationReplyModel .RELATIONTYPE_ToRespondent,
AppointedDestinationReplyModel.BEHAVIORTYPE_Reply, question);

(-

0 ReplyBehavior 0 0 0 O

m
protected void replyAction() {
/000000000000

QuestionInformation question = (QuestionInformation) this.getReceivedInformation();

//00000000000000C0O0C00G0O0O0OO
Agent appointedAgent = question.getAgent();
BehaviorType appointedBehaviorType = question.getBehaviorType();

//00000000000000000000
this.getAgent () .addRelation(
AppointedDestinationReplyModel.RELATIONTYPE_ToReplyReceiver, appointedAgent);

(//0000000000D0000O0000000000O0O0DOAO0
this.sendInformation(AppointedDestinationReplyModel .RELATIONTYPE_ToReplyReceiver,
appointedBehaviorType, new ReplyInformation());

protected boolean isQuestion(Event e) {
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//QuestionInformation 00000000 trued 00O
return this.getWorld().getInformationType(this.getReceivedInformation())
== CollectImmediateRepliesModel.INFORMATIONTYPE_Question;

0 ReceiveReplyBehavior 0 0 0 [

am
protected void receiveReplyAction() {
/000000000

Information receivedInformation = getReceivedInformation();

protected boolean isReply(Event e) {
//000000000 ReplyInformation D000 trued OO
return this.getWorld().getInformationType(getReceivedInformation())
== InformationSendingModel.INFORMATIONTYPE Reply;

0 QuetionInformation O 0 0O O

m

public class QuestionInformation implements Information {
private Agent agent;
private BehaviorType behaviorType;

//0000000000 = Agent, BehaviorTypel]

public QuestionInformation(Agent agent, BehaviorType behaviorType) {
this.agent = agent;
this.behaviorType = behaviorType;

public Agent getAgent() {
return this.agent;

public BehaviorType getBehaviorType() {
return this.behaviorType;
}
¥
am

m JUgogood

Information Creation: Information 0 00 00O O
Collect Immediate Replies: 0 0000000000000 OOOOOO0O
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0 DecideBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.finfw.behavior )

4&

AbstractDecideBehavior
[F ChannelEvent [isQuestion]

| Waiting For Event

DecideBehavior

decideAction () Next State
isQuestion ()

0 DecideCarefullyBehavior[]

AbstractBehavior

( from org.boxed_cconomy.besp.model.fmfiw.behavior )

AF

AbstractDecideCarefullyBehavior

[F ChannelEvent [isQuestion]
/ DecideCarefullyAction

| Waiting For Event

DecideCarefullyBehavior

decideCarefullyAction () Next State
isQuestion ()

goooboooooo

| BEHAVIORTYPE_Decide |

AF

| BEHAVIORTYPE DecideCarefully |

m (JOO0goon

0 SuperBehaviorTypeCallingModel 0 00 0 0

am

private static void initializeTypes(BESPContainer container) {
//BEHAVIORTYPE_ DecideCarefully [J [0 BEHAVIORTYPE Decide 0 0O OO OO0
BEHAVIORTYPE_Decide.addChild (BEHAVIORTYPE DecideCarefully) ;

}

am

0 SuperBehaviorTypeCallingWorld 00 0 0 0

m
public void initializeAgents() {
//Questioner 000 OO0 DOO0O
Agent questioner = this.createAgent(
SuperBehaviorTypeCallingModel.AGENTTYPE_Questioner) ;
//Questioner 0 00 000 OO QuestionBehavior 00O
questioner.addBehavior (SuperBehaviorTypeCallingModel .BEHAVIORTYPE_Question) ;

//Receiver 000 OO0 OO0
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Agent receiver = this.createAgent(
SuperBehaviorTypeCallingModel.AGENTTYPE _Receiver) ;

//Receiver 000 OO0 OO DecideCarefullyBehavior OO0

receiver.addBehavior (
SuperBehaviorTypeCallingModel.BEHAVIORTYPE DecideCarefully) ;

//Questioner 00O OO0ODO Receiver 00O OOOOO Relation OO O
questioner.addRelation(
SuperBehaviorTypeCallingModel .RELATIONTYPE_ToReceiver, receiver);

(-

0 QuestionBehavior O 0 O O

m
protected void questionAcrion() {

//Receiver 0 00 0000 OQuestionInformation OO0 00O
this.sendInformation(
SuperBehaviorTypeCallingModel .RELATIONTYPE_ToReceiver,
SuperBehaviorTypeCallingModel .BEHAVIORTYPE Decide,
new QuestionInformation());

(-

0 DecideCarefullyBehavior 0 0 O O

m

protected void decideCarefullyAction() {
//000000000

¥

protected boolean isQuestion(Event e) {
//QuestionInformation 0O 00000 true 000
return this.getWorld().getInformationType (this.getReceivedInformation())
== SuperBehaviorTypeCallingModel.INFORMATIONTYPE_Question;

[u-}

s (JOggoon
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00 NewBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.fmfw.behavior )

AF

AbstractNewBehavior

AF

NewBehavior

SomeKindOfAction () 0000000000000 00000oooo

m (JOO0goon

0 BehaviorCreationWorld U 0 O [

m
public void initializeAgents() {
//BehaviorCreator 0 00 OO O OO0
Agent behaviorCreator =
createAgent (BehaviorCreationModel.AGENTTYPE_BehaviorCreator) ;

//0000000000 CreateBehaviorBehavior [J 0[O

behaviorCreator.addBehavior (BehaviorCreationModel .BEHAVIORTYPE_CreateBehavior) ;
}
I

0 CreateBehaviorBehavior 0 0 0O O

I
protected void createBehaviorAction() {
//NewBehavior 0 O O
this.getAgent () .addBehavior (BehaviorCreationModel.BEHAVIORTYPE New) ;

}
am

m JUgogood
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0 DestroyBehaviorBehavior[

AbstractBehavior

( from org.boxed_economy.besp.model.fmfw.behavior )

ZF Waiting For Event

AbstractDestroyBehaviorBehavior
[F ... Event / DestrgyBehaviorAction

DestroyBehaviorBehavior
Next State
destroyBehaviorAction ()

m [JOO0goon

0 BehaviorDestructionWorld 0 0 0O O

i
public void initializeAgents() {
//BehaviorDestroyer 0 00 OO0 OO0
Agent behaviorDestroyer =
createAgent (BehaviorDestructionModel.AGENTTYPE_BehaviorDestroyer) ;

//0000000000 DestroyBehaviorBehavior [0 [
behaviorDestroyer.addBehavior (
BehaviorDestructionModel.BEHAVIORTYPE DestroyBehavior) ;

//000000000000000000
behaviorDestroyer.addBehavior (
BehaviorDestructionModel.BEHAVIORTYPE Target) ;

0 DestroyBehaviorBehavior 0 [0 [0 [

am
protected void destroyBehaviorAction() {
//Behavior 000
this.getAgent () .removeBehavior (this.getAgent ()
.getBehavior (BehaviorDestructionModel .BEHAVIORTYPE _Target)) ;

m JUgogood

Behavior Switching: 000 0000000000000 O0 (00000000 ODOOOO OO
Oo0ooooooo)o
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Behavior Switching
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: BehaviorSwitchingWorld | : BehaviorSwitchingModel

I AGENTTYPE_BehaviorSwitcher : AgentType

: SwitchBehaviorBehavior |—| BEHAVIORTYPE_SwitchBehavior : BehaviorType

: TargetBehavior BEHAVIORTYPE Target : BehaviorType

: NewBehavior

BEHAVIORTYPE New : BehaviorType

0 SwitchBehaviorBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.fmfw.behavior )

ZF Waiting For Event

AbstractSwitchBehaviorBehavior

[F ... Event / SwitchBehaviorAction

SwitchBehaviorBehavior
Next State
switchBehaviorAction ()
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0 BehaviorSwitchingWorld 0 0 0O O

m
public void initializeAgents() {
//000000000
Agent behaviorSwitcher =createAgent(
BehaviorSwitchingModel.AGENTTYPE_BehaviorSwitcher) ;

//0000000000 SwitchBehavior OO0 00000000 DOO0O

behaviorSwitcher.addBehavior(
BehaviorSwitchingModel.BEHAVIORTYPE_SwitchBehavior) ;

behaviorSwitcher.addBehavior (BehaviorSwitchingModel .BEHAVIORTYPE Target) ;

0 SwitchBehaviorBehavior 0 O 0O O

am
protected void switchBehaviorAction() {
//00000000000
this.getAgent () .removeBehavior (
this.getAgent () .getBehavior (BehaviorSwitchingModel.BEHAVIORTYPE Target)) ;
/00000000000
this.getAgent () .addBehavior (BehaviorSwitchingModel .BEHAVIORTYPE New) ;

s (JOggoog

0000D000oo0oooooooooooooDOon BehaviorTypeO O OO OO O
O OBehaviorType 0 000000000000 O0OOCO0OO0OODOOO0OOOODODOODOOO
ooooo

00o0oooo0ooooooDOoDoOooOO000o0oooOoooooooODOo0OoODOO
000 (000000 OSuper BehaviorType Calling 00000 0000000000000
0ooooooooooooooO)booooooOoUoOoOUOO0ooOOooOOOOooooOoO
O BehaviorType 0 000 00000000000 DOOODOOODOOOOOOOOOOODOO
O00o0000oDoooooooooooooooooono

m JUgogood
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Temporary Behavior Creation
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: CreateBehaviorBehavior |—| BEHAVIORTYPE CreateBehavior : BehaviorType

: TemporaryBehavior |—| BEHAVIORTYPE_Temporary : BehaviorType

0 CreateBehaviorBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.fmfw.behavior )

AF

AbstractCreateBehaviorBehavior

AF

CreateBehaviorBehavior

createBehaviorAction ()

Waiting For Event
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Next State
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0 TemporaryBehavior[

AbstractBehavior

( from org.boxed_economy.besp.model.fmfw.behavior )

B“

[F Initial State
AbstractTemporaryBehavior | <o /| Action
ZF Final State
TemporaryBehavior
temporaryAction () @

m [JOO0goon

0 TemporaryBehaviorCreationWorld [0 00 00 [

m
public void initializeAgents() {
//BehaviorCreator 00 000 OO0
Agent behaviorCreator = createAgent(
TemporaryBehaviorCreationModel . AGENTTYPE_BehaviorCreator) ;

//0000000000 CreateBehavior 0O OO0
behaviorCreator.addBehavior(
TemporaryBehaviorCreationModel .BEHAVIORTYPE_CreateBehavior) ;

O CreateBehaviorBehavior 0 0 0O [

m
protected void createBehaviorAction() {
//TemporaryBehavior 00 0
this.getAgent () .addBehavior(
TemporaryBehaviorCreationModel .BEHAVIORTYPE_Temporary) ;

s (JOggoon

TemporaryBehavior 00 000 0000000000000 OTimeEventO0 OO0 OODO
gooooooooboogooooo
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oooo

Time-Consuming Behavior: 00 0000000000000 BehaviorOOOOODO
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Requested Behavior Attachment
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| : RequestedBehaviorAttachmentWorld | | . RequestedBehaviorAttachmentModel

—i : Agent

AGENTTYPE_Requester : AgentType |

I
I
: RequestBehavior |—| BEHAVIORTYPE_Request : BehaviorType

: RequestInformation

INFORMATIONTYPE_Request : InformationType

¥

y
: Relation I RELATIONTYPE_ToRespondent |

I AGENTTYPE_ Respondent : AgentType |

: RespondRequestBehavior |—| BEHAVIORTYPE_RespondRequest : BehaviorType

: RequestedBehavior |—| BEHAVIORTYPE_Requested : BehaviorType |
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0 RequestBehavior[

AbstractBehavior

( from org.boxed_cconomy.besp.model.fnfw.behavior )

ZF Waiting For Event
AbstractRequestBehavior |

ZF / SendRequliestAction

RequestBehavior .
Next State
sendRequestAction ()

0 RespondRequestBehavior[]

AbstractBehavior

( from org.boxed_cconomy.besp.model.finfw.behavior )

z}

AbstractRespondRequestBehavior

| Waiting For Event

[F ChannelEvent [[sRequest]
/ addRequestedBehaviorAction

RespondRequestBehavior

addRequestedBehaviorAction () Next State
isRequest ()

m [JOO0goon

0 RequestedBehavior AttachmentWorld 0 00 0 O

m
public void initializeAgents() {
//Requester 000 O0D0000DOO0
Agent requester = createAgent(
RequestedBehaviorAttachmentModel.AGENTTYPE_Requester) ;

//Requester 000 000 O ORequestBehavior 0 0000
requester.addBehavior (
RequestedBehaviorAttachmentModel.BEHAVIORTYPE_Request) ;

//Respondent 0 00 OO0 OOOOO
Agent respondent = createAgent(
RequestedBehaviorAttachmentModel.AGENTTYPE_Respondant) ;

//Respondent [0 00 000 0 ORespondRequestBehavior 0 0000
respondent . addBehavior (
RequestedBehaviorAttachmentModel.BEHAVIORTYPE_RespondRequest) ;

//Requester 0000000 ORespondent 00O 00000 RelationO O OO0
requester.addRelation(
RequestedBehaviorAttachmentModel .RELATIONTYPE_ToRespondent, respondent) ;
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0 RequestBehavior 00 0 0O [

m
protected void sendRequestAction() {
//Respondent 0 00 000000000 BehaviorType 0 OO
sendInformation(
RequestedBehaviorAttachmentModel .RELATIONTYPE_ToRespondent,
RequestedBehaviorAttachmentModel.BEHAVIORTYPE_RespondRequest,
RequestedBehaviorAttachmentModel.BEHAVIORTYPE_Requested) ;

[u-}

0 RespondRequestBehavior [0 0 0 [

m
protected void addRequestedBehaviorAction() {
//000 000 BehaviorType 0 0O 0O
BehaviorType sentBehaviorType = (BehaviorType) this.getReceivedInformation();

//000000 BehaviorType 0 OOO0O0O0O0O0O
this.getAgent () .addBehavior (sentBehaviorType) ;
¥

protected boolean isBehaviorType(Event e) {
//000000000 BehaviorType 0000 true 000
return getReceivedInformation() instanceof BehaviorType;

}

[

s (JOggoon

0000000000 00bOO0o0ODOO0000 BehaviorTypeOO OO0 OO0OOOOOOOOO
0000 (Respondent 000000 )OOOOOODODOOOOODOOODOODOOOOOOOO
oooog

000000000 BehaviorTyped 00 000 BehaviorTypeOO OO OOOOOOOO Be-
haviorType 00 00 000000000000 DOOOO0O0O OBEHAVIORTYPE Strategy
0000000000000 0000000000 BehaviorTyped OO0 BEHAVIORTYPE_Strategy A
0 BEHAVIORTYPE StrategyBO 00O OOOOO0OO0OOO (OO OO OSuper Behav-
iorType Calling0 000 00000000000 OOOOOOOOODOOOOO)O

m JUgogood

Behavior Creation: 000 O0O0O0O0O0O0OO

Information Sending: 00O 00O O

Forced Behavior Attachment: D00 00 0000000000000 00OOOODOOOOO
0000000 (0000000000000 0DO000DO0ODOOOO0O00OO0O Respon-
dRequestBehavior 0 0000 0O00000O)0
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Forced Behavior Attachment
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| : ForcedBehaviorAttachmentWorld | | : ForcedBehaviorAttachmentModel

: Agent I AGENTTYPE Master : AgentType |

: ForcedAttachBehaviorBehavior |—| BEHAVIORTYPE_ForcedAttachBehavior : BehaviorType

i
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0 AttachBehaviorBehavior

AbstractBehavior

( from org.boxed_cconomy.besp.model.fifw.behavior )

ZF Waiting For Event
AbstractForcedAttachBehaviorBehavior
ZF / ForcedAttachBehaviorAction

ForcedAttachBehaviorBehavior
Next State
forcedAttachBehaviorAction ()

m (JOO0goon

0 ForcedBehaviorAttachmentWorld O O O O

am
public void initializeAgents() {
/Master 0O 00000000
Agent master = createAgent(ForcedBehaviorAttachmentModel.AGENTTYPE Master);

//Master 000000 O OForcedAttachBehavior 0 0O 00O
master.addBehavior (ForcedBehaviorAttachmentModel.BEHAVIORTYPE_ForcedAttachBehavior) ;

//Slave 00O OOO0OOOOO
Agent slave = createAgent(ForcedBehaviorAttachmentModel.AGENTTYPE_Slave);

//Master 0000000 0OSlave 10000000 Relation 0O OO0
master.addRelation(ForcedBehaviorAttachmentModel .RELATIONTYPE_ToSlave, slave);

0 ForcedAttachBehaviorBehavior 0 0 O [

I
protected void forcedAttachBehaviorAction() {
//8lave 00000000 Relation 00000
Relation toSlave = this.getAgent().getRelation(
ForcedBehaviorAttachmentModel .RELATIONTYPE_ToSlave) ;

//Relation 0 0 0000 OO OAttachedBehavior 0 0000
toSlave.getTarget () .addBehavior (
ForcedBehaviorAttachmentModel .BEHAVIORTYPE_Attached);

m JUgogood

Behavior Creation: 000 O0000000OO
Requested Behavior Attachment: O OO0 0000000000000 DOO0OOOOOOOOO
000000000 (booOoooUOoOo0OoOOUOoUOOooOooooOo)O
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—i : Agent I AGENTTYPE_Distributer : AgentType
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|—| BEHAVIORTYPE_Distribute : BehaviorType |

: ActivationInformation |—| INFORMATIONTYPE_Activation : InformationType
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0 DistributeBehavior[

AbstractBehavior

( from org.boxed_economy.besp.model.fmfiw.behavior )

ZF Waiting For Event

AbstractDistributeBehavior |

... Even
[F / DistribliteAction

DistributeBehavior -
Next State
distributeAction ( )

0 ReceiveBehavior[

( from org.boxed_economy.besp.model. finfw.behavior )

| AbstractBehavior |

ZF Waiting For Event
| AbstractReceiveBehavior |
ChannelEvent [isActivation]
[F / nextAction

ReceiveBehavior
nextAction () Next State
isActivation ()

m g ogogo
0 TimeEventDistributerAgentWorld 0 0 0 [

m
public void initializeAgents() {
//Distributer 00O OO0 OO0
Agent distributer = this.createAgent (
TimeEventDistributerModel.AGENTTYPE_Distributer);
//Distributer 0 00 OO0 OO DistributeBehavior 0[O0

//Receiver 000000 0DOODODOODODO
for (int i = 0; i < 10; i++) {
//Receiver 0O OO0 ODODO
Agent receiver = this.createAgent(
TimeEventDistributerModel.AGENTTYPE_Receiver);
//Receiver 000 OO0 OO ReceiveBehavior 000
receiver.addBehavior (TimeEventDistributerModel.BEHAVIORTYPE_Receive) ;
//Distributer D00 OO0 O Receiver OO ODDODO OO Relation O 00O
distributer.addRelation(
TimeEventDistributerModel .RELATIONTYPE_ToReceiver, receiver);

}
am

distributer.addBehavior (TimeEventDistributerModel.BEHAVIORTYPE Distribute);

0 DistributeBehavior 0 0 0 0(0 0000 100000000)

m
protected void distributeAction() {
//Receiver 10000000 Relation 00 OO0O0OOOO
List toReceivers = (List) this.getAgent().getRelations(
TimeEventDistributerModel .RELATIONTYPE_ToReceiver) ;
//000000000000000000000000000 RelationO 0000
int targetIndex = this.getWorld() .getRandomNumberGenerator () .generate(
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toReceivers.size());
Relation toReceiver = (Relation) toReceivers.get(targetIndex);

//ActivationInformation 0 00O
this.sendInformation(toReceiver, TimeEventDistributerModel.BEHAVIORTYPE_Receive,
new ActivationInformation());
}
D

0 DistributeBehavior 0 0 0 0(0 00000000 O0O00O0O)

[
private int targetIndex = O;

protected void distributeAction() {
//Receiver 0 0 Relation 0000 O00DO0O
List toReceivers = (List) this.getAgent().getRelations(
TimeEventDistributerModel .RELATIONTYPE_ToReceiver);

(/000000000000 RelationO OO OO
if (toReceivers.size() <= targetIndex) {

throw new ModelException("OutOfIndex : " + this);
}

Relation toReceiver = (Relation) toReceivers.get(targetIndex);

//targetIndex 00000 00000OOO0OOOO
if (toReceivers.size() - 1 == targetIndex)
targetIndex = O;
else
targetIndex++;

//ActivationInformation 0O 000
this.sendInformation(toReceiver, TimeEventDistributerModel.BEHAVIORTYPE_Receive,
new ActivationInformation());

[u-}

00 ReceiveBehavior 0 0 0O O

I

protected boolean isActivation(Event e) {
//ActivationInformation 000 00000 trueD 00
return this.getWorld().getInformationType (this.getReceivedInformation())
== TimeEventDistributerModel.INFORMATIONTYPE_Activation;

}
m

m JUgogood
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( from org.boxed_economy.besp.model.fmfw.behavior )

z}

AbstractFilterBehavior

AF

FilterBehavior

nextAction ()
isActivated ()

Waiting For Event

TimeEvent [isActivated]
/ nextActio

Next State

294




m (JOO0goon

0 TimeEventFilteringWorld [0 01 [0 [0

i
public void initializeAgents() {
//Receiver 000000000000 O0DODODO
for(int i = 0; i<10; i++){
//Receiver 00O OO0OODOO
Agent receiver = createAgent(TimeEventFilteringModel.AGENTTYPE Receiver) ;
//Receiver 000 00O OO FilterBehavior 000
receiver.addBehavior(TimeEventFilteringModel .BEHAVIORTYPE_Filter);
}
}
am

0 FilterBehavior 0 0 O O

am
protected boolean isActivated(Event e) {
/72000000 true0 00
return this.getWorld() .getRandomNumberGenerator () .generate() < 0.2;
}
m

m JUgogood
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AbstractBehavior

( from org.boxed_cconomy.besp.model.finfw.behavior )

ZF Waiting For Event
AbstractDistribute ActivationBehavior |
TimeEvent
ZF / activateBehaviorAction

DistributeActivationBehavior
Next State
activateBehaviorAction ()

m [JOO0goon

0 TimeEventDistributerBehaviorWorld 0 0 0O O

m
public void initializeAgents() {
//SequentialAgent 000
Agent sequentialAgent = this.createAgent(
TimeEventDistributerBehaviorModel .AGENTTYPE_Sequential);

//SequentialAgent 0 0 DistributeSignalBehavior( FirstBehavior[]
//SecondBehavior 0 00
sequentialAgent.addBehavior (

TimeEventDistributerBehaviorModel .BEHAVIORTYPE DistributeActivation);
sequentialAgent.addBehavior (TimeEventDistributerBehaviorModel .BEHAVIORTYPE _First);
sequentialAgent.addBehavior (TimeEventDistributerBehaviorModel .BEHAVIORTYPE_Second) ;

//SequentialAgent 00 OO0 Relation OO0
sequentialAgent.addRelation(TimeEventDistributerBehaviorModel .RELATIONTYPE_ToMyself,
sequentialAgent) ;

O DistributeActivationBehavior 0 0 O O

m
protected void activateBehaviorAction() {

//0 00 FirstBehavior [0 ActivationInformation OO0
this.sendInformation(
TimeEventDistributerBehaviorModel .RELATIONTYPE_ToMyself,
TimeEventDistributerBehaviorModel .BEHAVIORTYPE_First,
new ActivationInformation());

//000 SecondBehavior J SignalInformation 0 00O
this.sendInformation(
TimeEventDistributerBehaviorModel .RELATIONTYPE_ToMyself,
TimeEventDistributerBehaviorModel .BEHAVIORTYPE_Second,
new ActivationInformation());

m JUgogood

Internal Information Sending: 000 00000000000

297



ooboooooooobooooooon

Time-Consuming Behavior

m 00

OO0O000D0OO000000000 BehaviorODOOOOOO

m [

bobooobbOooooooobooobooboboooDbo

JdooDooouoooooDoooooooooog e N
godooodoobbooobuobuoooooon 0
Time
Csnte
m 000 Agent
\ _/
Agent 0 00 00O 0O OTimeConsumingBehav- e N
ior 0 000 O O OTimeConsumingBehavior 0 © o ‘i\u)
odoodoooooooooboooooood Zi'.'.‘s‘u.,.mg Clock
TimeEvent 0 00000000 OEvent 0 000 e
0 0 0 OFirstActionOdSecondActiond Third Action \_ Agent -/
good
m 0
ogoooo
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Waiting For Time
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AbstractBehavior
( from org.boxed_cconomy.besp.model.fnfw.behavior ) TimeEvent [ SecondAction

AF

AbstractTimeConsumingBehavior | Second Step Finished

AF

TimeConsumingBehavior

u

i

TimeEvent | ThirdAction

firstAction ()
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thirdAction ()

m (JOO0goon

0 TimeConsumingBehaviorWorld O 00 O 0

i
public void initializeAgents() {
//Agent 000000000
Agent agent = this.createAgent(TimeConsumingModel.AGENTTYPE_Agent);

//Agent 0 00 0000 OTimeConsumingBehavior 0 0 OO0
agent.addBehavior (TimeConsumingModel .BEHAVIORTYPE_TimeConsuming) ;
}
m

0 TimeConsumingBehavior 0 0 0 O

m

protected void firstAction() {
(/00000000 10000000

}

protected void secondAction() {
/00000000 20000000
}

protected void thirdAction() {
(/00000000 30000000

}

m

m JUgogood

Temporary Behavior Creation: 0 0000000000000 OO
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