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Abstract of Master’s Thesis Academic Year 2004

Modeling Tool for Social Simulation

-Development of Simulation Model with Diagrams-

Summary

This thesis presents modeling tools for social simulation. Current existing tools for
multi-agent simulation only support modelers to make simulation models with coding.
Therefore, we have to take care of the implementation with program codes in addition
to modeling a target world of simulation. To solve the problem, we propose a new
paradigm and development tools which translate simulation models from diagrams to
program codes.

We propose “Component Builder” (CB), which consists of several tools to develop
simulation models by drawing diagrams. These tools provide functions to design a model
with diagrams in UML and “Action Block Language” (ABL). ABL is modeling language
for describing actions in a simulation model. With the proposed tools, modelers can
develop a simulation model without coding. Thus, they can concentrate on essence of a
simulation model.

We experimented the performance of the proposed tools. We applied the tools to an
existing model which is the model of iterated prisoner’s dilemma. We also made modelers
who have few programming skills to use the tools. As a result, the performance of the

proposed tools is justified.

Key Word

1.Simulation, 2.0bject-Oriented, 3.UML, 4.Action, 5. MDA
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0000000000000 0000000000000 (Booch et al., 1999)0

UMLOOODODODOO00OO0OD0O00000000000000000000000O00000



o0o00ooooooooooooooooooooooooo uoMLODODOO0oOoooag
O00000000000000000000000000 (Object Management Group,
2000)0
UMLOOOOOOO0O0OO0OO00DOO000D0O000O0000O0000o0ooooooon
0000000000 OCLO (Object Constraint Language) (Object Management Group,
2003) 000000000000 0DO0OO00O0ODOOOO0ODOOOODOOOOOOOOOO
000000 (Object Management Group, 2004) 0 000000020000 UML2.0°0
Odo00ddoooooooooooooooo uMLOOOOOOoOO0OO00000ooon

223 UJO00OOOOOOOOOO

gbooobobooboobobobbobooboobonooobobooboobonoo
goboboooooooboboboobobooboobobboooboboobono
gogboooognd

gboogboooooobobooogobobooooboobbboboboooobobo
gogoboboooboobobboboobobooboobobonoboboobonoon
gogbobooboboooobobobobooboboboobbobobooboobonoon
gobooboobbobboobbobobd

00000 JacobsonOOODODODODODOOOODOODOODODOOOOOOOOOOOOODO
000000000000 RUPO(Rational Unified Process) 00000000 (Jacobson
et al., 2000)0UP 0000000000000 O0OOODOOOOKent BeckOO0OXPO
(eXtreme Programing) 0000 D00 (Beck, 2000)0XPO0000000000O00OO
goboobooobooobobobobooboobobd

gboooboobooobobobobooboobobooboooboboboboon
goboboopoooboobooboboooobobboboobobooboobooo
gogbobobobobboobobboboobobbobooobooboobooboag
gogbobooboobooboobobobbobooboobobooobobobonoo
goboboooooboboobooboboboboboobbobooboobobonoo
gogboboobooobobbobooboboboobbobonobobbobonoo
goobogooog

gogbboobooooobobooobobbooboboobooboboobbobon
0000000000 (Jacobson and Jacobson, 1995; Jacobson and Jacobson, 1995) (0
23) 0000000000000 000O00O0O0000OODO0O0O0OO0OOOODOOO0
gogboooooobooboooobbobobboobobooboobobonon

‘J0000000000000000000000000000000000000000000000
000000oDoDooooooooog

SUML2.0000000000000000000O0 WebODOOOOOOODOOOOO (Object Manage-
ment Group, 2004; 000000000000, 2004)0
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023 0000000000000

sl | i 7 DI BT o 2
RELEVETIL _) HIELI-ETIL _)—) J—AA—F

024 MDAOODOODOO

goboboooboooobonooobbobooboobbbooooboobonoon
0000000000000 000000000 (Jacobson et al., 2000)0

2.24 MDA:OUOOOOOODOODOO

MDA (Model Driven Architecture:0 0 0000000000)000000000OO
(UML)DOOOOOO0O0DOOO0O0O0O0OO0O0O00OOO0O0DODOOOOOODOOO
O00000000000000 (Frankel, 2003; Kleppe et al., 2003; Mellor and Balcer,
2002)0MDADDOOOOOODOOOOO0OOOOOOU0DOOOOOOODOODOOOOO
O00000000000000000000O (Platform Independent Model:PIM) O
00000000000000000 (Platform Specific Model:PSM) D00 O0O0O0O00O
goobboboooboobonooobboooboobobboboooboobonoo
gobobobobooobobooboobobbobobboobobbooooboboon
000000 (0D 24)0000MDAOODODOOOOOODOOOOOOOODOO

gboobooboboobobbobooobobooboooobboboooboon
000000DbOOo000O00Do0oOooO0DOoO0oOooOoO0oOoMbDADOODDOOODOO
gobobooboooboobonooobboboboobobboboooboobonoo
gobobooobooboooooboobobbobooboboboooboobonoo
gobodbogooboobobbooboobboobuoooobooboooo

oooooooOMbADOOODOOODOODODOOUODOODOOOUODOODODOOO
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gogboboooobobobooboboobooboobobonoboboobonon
gogboboobooboobbobooobbobuobbooboboboooobonoo
gogboboooboooobboboobobboboobbobonobobbobonoo
goboooogon
gboooboodobooboboboboobobbooobooboooobobonoo
gogbobooboboobooobuoooobobbbobooboooobooboooboo
gogbobboboooobooboobobboboobooboobobobobon
gogboboboooobooboobobboboooobooboooobobobonoon
goboboboobooboobooboboboobboboonoooboobobobon
OOMbAOOOODOOOOODOODOOOOODOODODOOODOOODOOODOOODO
gobooboobbobboobobobobd
0000O0O00000oDOoOOOo00oOO0o0bObODO0OoODOOoOMDADDOOODODOO
goboboobooboobobobobbobooboobobbobooboobon
goboboobooboboboobooboobboboobbobooooobooobonoo
gobobbooooboobooboobobbobooboboboboobobonoo
gbobobpoooboboboboooboboboboobobobobobobobbo

2.3 Boxed Economy Project 000 00O

Boxed Economy Project!0 01999000 00000000000000000000
0000000000000 0000000Boxed Economy Project 000000000
0000000000000 0000000D00000O0000000D000O0ODO000d
02002000 000000000000O000O0OO00OO0DOO0O0ODOO0OODOO0OOO
ood

0000000000000 0Boxed Economy Project 0000000000 OOOO
0000000000000 000000000000000 (2003) 000 Iba (2004)
0oooooood

23.1 JO0O0bOOobOOOoOoOon

Boxed Economy Project 0 0000000000000 O0O00OODOODOOODOODOO
goboboboooboobobdobobobbobooboobooooboooobooo
0000000000000 00O000O Boxed Economy Foundation Modeld (BEFM) O
000000000000 0O0000o00ooooUoooooooog (Iba, 20045 O
000, 2003; 00, 2003)0

gooboboobooboboboobooboooboooboboobooobonoon

*Boxed Economy Project 0 0 00 0 0O 00 Web(http://www.boxed-economy.org/) 000000000
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*

Entity +| Relation Channel
|7 Jend [7 J
Goods [ Agent —| Behavior
Space World Clock

O 25 BEFMOUOOODUOODODOOOOOOoOoooDO

Oo0o0000000O0BEFMOOOOOOOOOOOOOOOOOOOOODOOOO
000000000000000000000O00000O0O00000O 2000000
oo0oboo

000000000000000000000000000000000B00000
000000000000000000000O0O00O00OO0OO0O0O0O0000OO0
O0000BEFMOOOOOOO0OOOCOOOOOOO2500000000000000
O00O0OBEFMOOOODOOO0OODOOO (Agent) 0000DO0O00O0O (Goods) 00O
00000000 (Information) 0000000000000 O0O0O0O0OO0DOODOOO
000 (Behavior) 000000 M Agent 0 Behavior 000 0000000000000
00000000000 0000000000000OO000000O0O00000000O
0000000000000000000O00000C000O00000O0O00O0000
000

0b000000000000000000000000O0OO00O00000000BO0
00000000000000000000000O00000O00O0O0O0OO0O0000OO0
00000000000000000000C00O00CO0OO00O0OO0OO0OO0O0O0O000O0
000000000000000000000O000000O000O0O00O0O0OBOO0
00000000000000000C000O000C000O000O000O0O0O0O0000OO0
OO0TypeDODOODOODOODOOOO (026)0Type0 0000000 0OOODOO
000000o0000o0000o0o00o
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23.2 JUOO0OOOOOO0OOODOOOOn

Boxed Eoconomy Project D00 00000000000 O0ODOODOOOODOODOOO
0 O Boxed Economy Simulation PlatformO (BESP) (Iba, 2004; 00O, 2003) 00000
0030 2.7)0BESPO BEFMOOOOOOO0OOODDDODODOOOOOOOOOOOOO
goboboboooooboboobooboboboboooobobooobooobo

O 27 BESPOOOODO

goboopooooobogo

BESPOOOOODOOOOODOOOODOOOODOOOOOOOOOODOOODODO
gobobobobooooobbobboboooboobbbonoooboobobooobo

°PBESP00D000DO0DDOO0DOBoxed Economy Project (2003); Boxed Economy Project (2004) O

gooooboo
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. . JLEryT—vay
_A_

BESP

Boxed Economy Simulation Platform

028 BESPOOODOOOOO

00000 (028)0BESPOOOO0OOOOOODOOODOOOOOOODOOOOGODOO
goboboobobooboobooboboobooboobo20b00obOobOooobo
ogooooboBEFMUODODUOOOUOODODUODOOODOOUODOODOODbDOODOODLO
gobooboobobooooobooboboobooboboboboboobooooooboooo
o000Oo0OoooboobooGuIOcOogobOOobOoO0oo0goOooDooOooooboooooobooog
googd
googbboobooboboobobooboooooooboobooboboobooboo
o0o0ooO00OOOo0O0bOOo00ooOOOoOoBESPODOOOOODOOOOODOOODODOO
O0O0OBESPOOOOOOOOOOODOOOOOOOOOOOODO(DUDOD)DOOOO
Agent 000D0O0OO0O0DODOOODODOOODOOODODOOODODOOODODOOOO
gogboboodooboooboboboobooboboobooboobobooobo
gobodobogobobooboobbobboobboobuoooooooboo

233 UU0O0OOOOOOoOn

Boxed Eoconomy Project 0000000000 DO0OOODODODOOODOODDOO
000000000000 0000000oooOg (Iba, 2004; Iba et al., 2004; Aoyama
et al.,,2004)0000000000000O00O0O0O0OOOO0OOOODOOOODOOO
O00000000O0D0oOoO00oOoO00ooO 3000000000 O0O0OoOO (o
209) 0000000000000 0ODOO0OODO0ODOOODODOODDOOO

gobooobooobooo

gbooboobobooboboobobobobobboooboobbooooboon
gboboboobooooogoooobobobD BEFMOUOOODODODODODbOoDOoD
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0290000000000

gobodbogobooobobobbooboobbobboobboobooooon
googobooobbobooobobobboboodb 30ooobobooboooonooobon
god

e JOUOODOODODO
o JOOODOOO

e JOUOODOODDODDODODO

goobobobobouMLObDOobobogoboobooooogoooooooobog
goobooboobbbobooouMLbOOoOooboobooobooobooobooooo
goboopooobobobobobobbooboobboooobobobooboboog
gbobobobooboboobooooooboouMLOOoboooobooboboobuooo
gooond

goboooboobboboboon

goobobobooboobobobobboboobobonoooboobooobonoon
OO00OBESPOOOOODOOOOODOOOODOODOODOODOODDODOODODOO
obobooooboooboobobobuobo BEFMODUODOOoODOooboobooo
goboobooobbobboobbobobd

gbobooboooooobooobooboboboobbobbonon

e JOUOODOODODO
e JOUOODOODODO

e JOUOUODOODODOODOO
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e OO DOODOODDODODO

000000000 0OOouMLODODOOD0OO0ODO0ODODO0OD0DOD0ODO0O0ODO0ODO00O0DOd
O000o0oo00ooooooDoooooooooooooooooo0oooooooog
0000000000000 o00oo0ooo0o0oooooonn TypeOOOOOOOO
O0000oo0ooo00o0d TypeODODODOOOOODODOO Information 00000000
000000000 UMLOODODOO0OD0ODOOD0O0O0O00OBehaviorOOOOOODOOOO
0000000000000 00D000000000D000000000 WorldDOODOO
000000000000 0000 Agent00DOD0OD0OOO Relation D0 OO00O0O
000000000000 0o0oo0oooBEFMOODOOOODOOOOOOOODOOO
0000000000000 00000000000O00 World, Behavior, Information
ooooooooooooood

ggboooognd

goooooboobboobobobboboobobooobobobobobooon
gogboboooboobobboooobobobbbooboobbooooobboon
gbooboboooboopoobobobooobobboooobooboooobobaoo
gogobobooboooboboboobbobobbooboboboboboobonon
gooond

24 ODU0OO0OO0OOOOO

0000000000 D000000OBoxed Economy Project 00D OD0OOOOONO
0000000000000 00000000000000DO0D0000000 00O Boxed
Economy Project 000 2.1 000000000000000000O00ODOOOODOO0O
000000000000 00000D0ODODO0O00000O00DO000ODO00O0DO000
0000000000 000DO000O000DO000O000ODOO000000oDoDOOo0OO
0000000000000 0000O00O00000DbO000000D0oDOOo0bOOo0OO
000000000000 00O000000000O00D00D00DOOooODOoDODOoODbOOo0O0
00000000000 DbOOoDOOoDbOo0Od

0000d00d0O0d0o00ooooDoo0o0ooDoooobOo0ooooDOooooobogooDoo
000000000000 00O0DO0000000D000O0DODO0DOO0O0ODO0ODOO00OO
0000000000000 0000000DO0DO0000D0D00ODODO00DO0o0O0o0o0on
0000000000000 00000000000000O0000O000000 (Booch
et al., 1999)0

00000000bO0o0OD000D0O00o0bO0o00000oDOo0oo0bOOooOooogooDoo
0000000000000 0O0DOO00D00O0OD0O0DODOO0ODOO0ODO0O0OD0ODOODO0O0
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goobooouMLOOObOOoOooDoooooboboooobobooboboooo
goooboboobooboobobooboboobobobboboooboobonoo
gogbobobooooooboboboboobobbobooboobonobooooboobon
goboobogoboobboboboobobobboobobobbd
gbooboobboooboboooobbooobooobbbooobooobobobag

gogboboboboobobdoobooooboboboboobobooboobonoo
gbobobobobgooobooouMLOOoooDooooooboobobobooo
goboboobooooboobobbobooboobboboooobbobonon
gogbobobooooboobooboboobboboobobboboooboobonon
gobooboooboobobooood
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30 tUootdbootutuod

gogbobooboboobobbobooobbobooboobooboobobobon
gogboboobooboobbobooooooboboobobboboooboobonoo
goboboobooboobooboboboobobboboobooooboboobonoo
gogbobooboobooouooboboobobooboobopnoobooobonoo
gooond

3.1 OOO0booobouogoobgo

3.1.1 Jgggboboboogbbobodoooobooog

goboobooooooobooobooboooobooboobooboobogo
0000 CO0O0OJavaOO0OOOODOOODODOOODOODODOOODOODODOOODO
gogbobobooooboobonooobboboobooboboboooboobonoo
gogbobobooogobobboboobbobbobooboobooboobooo
gooooog

goouMLOOODOOObOOoDOOobOobDOobOobOooDooDobooooooobog
gobobooboobooobboboobobboboobooooboooobooo
gobobboooobobobooooboobobobbobbobooboobonoo
gobobooboboboboooboooobobbooobobbobooboobooon
gobobooboobooboooobboboobobobboboooboobonoo
gooooood

3.1.2 0JOOOooO0O

gbooobooboooobbobobboooobbobooobboboobonoo
gogboboobooboooboooobobooboobobonoboobobonoo
gogbobooboooobonooobbobooboobobooooboobooo
gogbobooboobobboboobobboboobooboboobbobonoo
gogbobooobooboobobobooobooooboobobboboobooooo
gogoboboooobooboobooboboobooboboooobobobonon
gobobobobooboobuoooobobboboobobobobnooboobonoo
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Ph=e—

ET BT —X |-

T 2.C ORE

N pAsl =
E%c;éi%>

U3l 0000bo0bbooobooobboobooobobg

gogboboooboooobboboobobboboobbobonobobbobonoo
gogbobbooooboobuooobobboboobbobonoboboobonoon
goboboooboobobboboboboboobooooboobobooboobod
gobooboooooboobooboobobgd

3.1.3 0U0goobooboogoaoo

000000000000000000000000000000D00' 000000
00000000000 (Gilbert and Troitzsch, 1999; O O, 2003; Iba et al., 2004)0 0
O00000D0o00ooo0ooooooooooooooooooonoooooooo
O00o0000oooooooooooooooooooooooooooooooog
000000 o00oooooooooooooooooooooooooooooog
O00o000oo0oooooooooooooooooDooooooooooooooon
O0000oo0o0ooo0oooDooooo0ooooooooooooooooooog
00000000 o0oooo0o0oo0oooooooooooooooooono

000000 0oooo0ooooooooooo0oooo0oooooooooooon
O00o0000oooooooooooooooooooooooo0ooooooood
00000000000 o0oDooooooooooooo0ooooooooooood
000000 0oooo0oooooooooooooooooooooooooooog
000000 0oooooooDooooooooooooooooooooooooog
O0o0o0o0ooo0o0ooooooooooo (O 3.1)0

000000 0oooo0o0oooo0ooo0oooo0oooooooDoooooon

'00000000 (verification) 00 000000000000 000000000OOO0OOOO0OO
0000000000000000000000 (validatation) 0000000000000 00OO0OO0OOO
000000000000000000000000 Gilbert and Troitzsch (1999) 000000000
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7 =2

ET-RIETFz—X

T 2.C OfEr

U 32.000000000000000000DOODDOO0O0

00000000000O0O0000O0o0o0OO0UoOD (032)p00D0ooooUoDo
gogboboobooobooobobobooboboboobobbobooboobonoon
goboooogooog

3.1.4 000000

goobooboboboobobbobuoobooboboobooooboobobonoo
gogooboboooobobobooobbbboboobobbonobobooobonon
gogboboobooboobboboooboobuobobobboboooobooooo
gogbobbooooobobbobooobobbobobboboobooboobonoo
ggboooognd

000000000000 00000000 (Jones, 1996)0 000000000000
gooobopoooboobbboooobbobooboobobooobbobonoo
0000000000000 00000000000000O0O00000D000 (Beizer,
2003)00 0000000000000 0DOOOOOO0UODO

gbooooobdooboobbobooboooobboboobobobbobonoo
gogboboobooboboboboboobobooboobonoobbobonoo
gobooobbooooboooboboobobooooboboboobboooobooon
gogbobooboobobboboobobboboobobobooobobobonoo
gobooobooooobooood
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033 0000000000000000003000000

3.2 JUubobooooooo

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000

000000000000000000000000000000000000000
0000000000030000000000000000000030000000
0000000000000000000000000000000000000000
000000000000000000000000000000 (Mellor and Balcer,
2002)0

000030000000000000000000000000000000000
0000000000000000030000000000000000000000
0000000000000000000000000000000000000000
0000000000000000 (03.3)0BEFMO0OOOOO00000000O0O0O
0000000000000000000000000000000000000000
0000000000

3.2.1 OUOOgoogooo

0000000000000 0oDDU000D00o0oooooooOonooooOooo
00000000000 0ooo0oo00o00o0oBEFMOOOOODOOODOO AgentO
RelationO Behaviord GoodsO Information 000 000000000000 OOO UML
O00000000AgentO BehaviorOOO BEFMOOOOODOOODOOOOOOOO
O0oooOoooooo (o 34)0
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<Lagent type>> <<behavior type>>
H BakerAgent o ﬂ SalesBehavior
v <<
~o relation type.
a
AN [ FavoriteShopRelation 7 ’
\\ //
N 7
N s
\\ //
‘ ,
7/
7
<<agent type>> ’/ <<behavior type>>
H CustomerAgent ﬂ ShoppingBehavior

U 34: 00000000

i
®
,
A
;
/
/
/
1
/
/
/
/
/
/
/
/
y

A—R&H
A

ChannelEvent[isMoneyGoods]
/receivingMoneyAction,givingBreadAction

Waiting

[

goooobogoo

.
Ve
Waiting For Customer

ChannelEvent/greetingAction

) PO
Waiting For Customer’s Ask e
»

ChannelEvent/sayingPriceAction
>

For Order J

ChannelEvent[isOrderInformation]
/receivingOrderAction, demandingPaymentAction

Waiting For Payment

O 3.5: Agent 00 0 Behavior OO OO DO

3.2.2 0JUOO0OO0OOooOOOOOd

googboboboboboobobonoo

0000000000000000 UMLOO
000 (30 3.5)0

3.23 00000

0000000000000 D0O000DO0O00D00O000D00Agent000OO0OO0OODO
0000000000000 BEFMOOOAgentO0OO BehaviorOOOOOOODODOO
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4 givingBreadAction

A AXEBERND
ZDAgenth'#F DintegerinformationFER N H §
CODAgenth'#D  BoxTownModelINFORMATIONTYPE OrderInformation
EROHT
q B3R X IEHR (IntegerInformation)
~--_
FME=
IntegerInformation DIEFEXNH T s
B0 oEERET -
VAT - -| - P
— BEOEXE 47w
N
AN
AN
\ \
\ \
N BT
\
N N COAgenth #2Goods BHEE L BREITIRDE T
VO oo HEOEXE %
\
! BoxTownModel. GOODSTYPE BreadGoods RIFEOHY
\
s (Goods)
| — ERDH LS
\
\
N Goods&%NRY
‘ D L)ty EEDIRY

O 3.6: Behavior OO0 0OD0O0O0OO0O0ODODOODODOOODOOO

0000000000000000000000000000000000000000
0000000 (3 3.6)0

3.3 0000D00DO0O0O Action Block Languagell (ABL)

3.3.1 Udggoboboogobobooooobooog

o000 oooooooooooa
ooooooooooooobooooooboooboboooooooooogoooa
0000000000000 000OOAL(Object Action Language)(Project Technology,
QOOQ)DDDDDDDDDDDDDDDDDDDDDDDQDDDDDDDDDDDDDD
0o0oooooooooooooooooobobooooooooooooooooooa
0o0ooooooooooooooooooooooooobboooooooooa

‘0000000000000 00000000000000000000000000 OCLOOALO
000 SMALLOTALLOOOOOO
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00000000 oooobooooooooooooobooooooa
0o0oooooooooooooooooooooooooobboonoooooooo
0000000000000 oobooooonoooooo
ooooooood
0o0oooooooooooooooooooooooooooooooooooa
000000000000 Action Block Languaged (ABL) 0 00O O0OABL OOBEFM
00000000 AgentOd RelationO Information OO0 000000000 0OOODOOOO
O0O0ABLODODOO AgentO000 GoodsDODODOOOOODODODOODOOOO
0ooooooooooooboooooooooooooboooooouoooooo
ABLOOOODOOOOODOOOOODODOO0O0OO0O0O0ODOO0DOO0O0O000O00O0oOoDOog
000000000000 00000O00000000000000000thisOgetAgent()O
removeAllGoods(GoodsType type) D0 0 0000000000000 OO0OOOOOO
000000 (0370000000000 0O00O0OOO0OO0ODOO0OOO0ODOO
O0o0oo0o0ooOo0Oo0UOoOoO0OoO0O0UOO0OO0UDOOOOUDOO (O 3.7
[b)DABLOOOODOODO AgentO00O Goods DOODODOOOODOOOODODOODODOO
000oo0dD0DOO000o0dDbO000D0o00obOO0dDDOO0 ABLOOOOOoOOoood
0000000000000 00O00DO0O0ooOOo0oOoO (0 3.7[c)ho

3.3.2 Action Block Language(ABL) 0 00

ABLOOOOOOODOOOOOOOUODOOODOODOOODOOOUODOODOOOO
gogboboobooboooboooobobbobooboboobooboobonoo
gogboboooboobobbobooboobuobboooooboobooobonoo
goboobooooboobbobbooo

O0O0000ABLODOODODOOOOOOOOOODOOOOOOODOOOOODOO
200000000000 0bO0OD0DbOOo0DODbOO0ObOo0obO0o0obobobOoDbDbOo0oboOn
gobobooooobbooboboooboobbooboooboobobooobobobon
goboboooboboboobooobobbobuoooobooboooobooboooon
gogboboobobobooboobobooboooboboobboooooobooo
goboobooobpobonoboobood

ABLOOOODOOOOOOOOOOOOOODOOOOODOOOOODODOOOO
goboooboboooboooboobboooboboooboobbooooooobba
goboobogoboobboboboobobobboobobobba

O00ABLOODOOODOOOOODOOODOOODOOUODOODODOOOOOODOO
gobobooboobobboboobobboboobobobobooobobobonoo
gobobooboooobbobooobobooboobbobobooboobonoo
goboboboooboboboobooboobobooobboboobboobooo
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N

this. getAgent ().
removeAl |Goods (MONEY_TYPE) ;

[a] 704532 2Y 85 (Java) IS & SRRk

agent = !:igetAgent;
£ S getAgent: removeAl |Goods
= wr‘\éegjﬁ‘f'D (type: “MONEY") :
g 2THRYH LW
=) s [pp—— _
T avTaNENE [b] AL EEE (OAL) < & % B2ik
Z DAgentHhED
BE[v]«
/ STHRYHT
Z T ABLODEE %
BRI NE K

[c] TAction Block Language] [=&k % &gl

U337 0000000000

O0000HCPOOODO(ODO,1983) 0000000000000
gbobooboboooooobbobooboobobobooobbobgoennoboon
gboobopoooboobboogsboboooobobobobobboboboboobo
gobooobooooboooo

000000000000
(1) 0000

gboooboobooogbooboboboobooboboooobobooobonoo
goooobooboobooboobobooobbobooboobobobobooobo
goo
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(2) 0000

gbooobobboooobooboboobooboboobooobobobonoo
gobobobobooboobooboobobooboobobbobooobobooo
goboboobooboobobooboobbobooboobobooobobobonoo
gooond

(3) 0000

o000O0O0o00obODOOoOooDboOOoOooDifobobo0ooOoOooooooogooooo
gobooboobboobboobobobbonoo

(4) 0000
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00000 Action Block Language(ABL) DD 0000000000000 0OO0OOOO

000000000000 ABLOOODOOOOODOOODOODODODODOOOOODOOO

03000 3330000000000
gboboooboobooobooboobboboboobbooboobd

goboooboobobod

e U0 (D0DUUDODDDUODUDDODUODODODN)
10000000 100000000
20000000 200000000

e J00DOUDDOUODD (CBUOUOOUU BESPOOOUOOOO JavaDOODOODODOODO)

m

Al 0OJ0O0O0O0ODODODODOO Agentd

OO0 Agent 00000 Typeld Behavior OO O OOOOOOO

e 00
BehaviorType 000000 OO BehaviorType

e O0OOODOODDO

boolean OO OO Type O BehaviorOO O OOOO
00= getAgent().getBehaviors([BehaviorType]) .isEmpty();
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00 Agent 00000 Typed Goods OODOOOODOOOO

e 00
GoodsType 00000000 GoodsType

e JOUOOODOODDO

boolean O OO0 Typed Goods OO DO OODOO
00= getAgent().hasGoods([GoodsTypel);

00 Agent 00000 Typed Information 0000000000

e 00
InformationType 00000000 InformationType

e JOUOOODOODDO

boolean O OO0 Type 0 InformationOOOODOOO
O00= getAgent() .hasInformation([InformationTypel);

00 Agent 00000 Typel Relation 0000000000

e 00
RelationType 00000000 RelationType

e JOUOOODOODDO

boolean OO OO Type 0 RelationOD OO OOOO
00= getAgent().getRelations([RelationType]) .isEmpty();

00 Agentd TypeO OO Qd

e JOUOOODOODDO

AgentType 0000 AgentType = getAgent() .getType();

U0 Agent DO OO0 O

e JOUOOODOODDO

getAgent () .destroy();
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00000 AgentO OO QOO

e O0OOODOODDO

Agent 00000 Agent = getAgent();
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A2 00000 0O0OO0O0O Behaviordd

00 Agent 000 Behavior 00000

e OO
Behavior 0000 Behavior

e JOUOOODOODDO

getAgent () .removeBehavior([Behavior]);

00 Agent 000 Behavior 00000

e 00
BehaviorType 00 00O Behavior O Type

e JOUOOODOODDO

Behavior 00 O[O Behavior = gethAgent().getBehavior([BehaviorTypel) ;

00 Agent 000 Behavior 00 Type DO OO OOO0OO0OD0OOO

e 00
BehaviorType 00 00O Behavior O Type

e JOUOOODOODDO

Collection 00 OO Behavior JO [ = getAgent().getBehaviorsRecursively([BehaviorTypel);

00 Agent 000 Behavior 0000000

e JOUOOODOODDO

Collection 0000 Behavior DO 0 = getAgent().getAllBehaviors();

O0 Agent 0000000 TypeO Behavior OO OO OO0

e 00
BehaviorType 00 00O Behavior O Type

e JOUOOODOODDO

Collection 0000 Behavior DO 0 = getAgent().getBehaviors([BehaviorTypel);
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00 Agent 0 Behavior OO OO0

e 00
BehaviorType 00 OO Behavior O Type

e O0OOODOODDO

getAgent () .addBehavior ([BehaviorTypel) ;

00 Behavior O Typed OO OO

e O0OOODOODDO

BehaviorType 0 0 O BehaviorType = getType();

00 Behavior 00000000 00O0DOO

e O0OOODOODDO

String 00000000 = getState().getName();
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A3 O0O0000OOO0OO0O Information(]

00 Agent 000 DoubleInformation 000000

e 00
InformationType 00O OO0 Information O Type
double 0000

e JOUOOODOODDO

InformationType OO OO Information[ Type = [InformationTypel;
DoubleInformation OO OO DoubleInformation
0= (DoubleInformation)getAgent().getInformation(JO OO Information [ Type);

//DoubleInformation 00 0000

DoubleInformation OO OO0 DoubleInformation

0= new DoubleInformation(dJO 00O DoubleInformation.getValue() - [doublel);
getAgent () .putInformation(00 00 Information( Type, 0O OO0 DoubleInformation);

00 Agent 000 DoubleInformation 0000000

e 00
InformationType 00 O0O0O0O Information O Type
double ooood

e JOUOOODOODDO

DoubleInformation 00 00O O O DoubleInformation = new DoubleInformation([double]);
getAgent () .putInformation([InformationType], 0 0 OO O DoubleInformation);

00 Agent 000 DoubleInformation 000000

e 00
InformationType 00O OO0 Information O Type
double 0000

e JOUOOODOODDO

InformationType OO OO Information[ Type = [InformationTypel;
DoubleInformation OO OO DoubleInformation
0= (DoubleInformation)getAgent().getInformation(JO OO Information [ Type);

//DoubleInformation 00 0000

DoubleInformation OO OO0 DoubleInformation

0= new DoubleInformation(dJO 00O DoubleInformation.getValue() + [doublel);
getAgent () .putInformation(00 00 Information( Type, 0O OO0 DoubleInformation);
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00 Agent 000 DoubleInformation 00000

e 00
InformationType 0O UO0O0O Information O Type

e O0OOODOODDO

DoubleInformation OO OO DoubleInformation
0= (DoubleInformation)getAgent() .getInformation([InformationTypel);

00 Agent 000 Information 00000

e 00
InformationType 0O UO0O0O Information O Type

e O0OOODOODDO

Information O 000 Information = getAgent().removeInformation([InformationTypel);

00 Agent 000 Information 00000

e 00
InformationType 0O UO0O0O Information O Type

e O0OOODOODDO

Information 0000 Information = getAgent().getInformation([InformationTypel);

00 Agent 000 Information 0000000

e O0OOODOODDO

Map 0000 Information[ Map = getAgent().getInformations();
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00 Agent 000 IntegerInformation 00 0000

e 00
InformationType 00O OO0 Information O Type
int oooo

e JOUOOODOODDO

InformationType OO OO Information[ Type = [InformationTypel;
IntegerInformation OO OO IntegerInformation
0= (IntegerInformation)gethgent().getInformation(J0O OO Information( Type);

//IntegerInformation 100000

IntegerInformation OO0 OO0 IntegerInformation

0= new IntegerInformation(00 OO IntegerInformation.getValue() - [doublel);
gethAgent () .putInformation(00 OO Information[ Type, DO OO0 IntegerInformation);

00 Agent 000 IntegerInformation 00 00000

e 00
InformationType 00 O0O0O0O Information O Type
int ooooo

e JOUOOODOODDO

IntegerInformation J O OO0 IntegerInformation = new IntegerInformation([int]);
getAgent () .putInformation([InformationType], 00 0 OO IntegerInformation);

00 Agent 000 IntegerInformation 00 0000

e 00
InformationType 00O OO0 Information O Type
int oooo

e JOUOOODOODDO

InformationType OO OO Information[ Type = [InformationTypel;
IntegerInformation OO OO IntegerInformation
0= (IntegerInformation)gethgent().getInformation(J0O OO Information( Type);

//IntegerInformation 100000

IntegerInformation OO0 OO0 IntegerInformation

0= new IntegerInformation(00 OO IntegerInformation.getValue() + [doublel);
gethAgent () .putInformation(00 OO Information[ Type, DO OO0 IntegerInformation);
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00 Agent 000 IntegerInformation 00 000

e 00
InformationType 0O UO0O0O Information O Type

e O0OOODOODDO

IntegerInformation OO OO IntegerInformation
00= (IntegerInformation)getAgent().getInformation([InformationTypel);

00 Agent O Information 000000

e 00
InformationType 000000 OO InformationType
Information 0000 Information

e O0OOODOODDO

getAgent () .putInformation([InformationType], [Information]);
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A4 0000000000 Goodsl

00 Agent 000 GoodsO TypeO OO QOO GOO

e JOUOOODOODDO

Collection OO Agent 000 Goods [ Type U0 = getAgent().getGoodsTypes();

00 Agent 000 GoodsOOODODOO TypeOOOOOOOOO

e 00
GoodsType 000000 Goods 00O Type

e JOUOOODOODDO

GoodsQuantity Goods O = getAgent().getQuantityRecursively([GoodsTypel);

00 Agent 000 Goods OO O TypeOOOOOOOOO

e 00
GoodsType 000000 Goods O Type

e JOUOOODOODDO

GoodsQuantity Goods 0 = getAgent().getQuantity([GoodsTypel);

00 Agent 000 Goods OO ODOOOODOOODOO

e 00
GoodsType 0000 Goods 0 Type
double ooooo

e JOUOOODOODDO

Goods 0O OO0 Goods = getAgent() .removeGoods([GoodsType], [doublel);

86



00 Agent 000 Goods OO TypeOOODOOOODOOOO

e 00
GoodsType 0000 Goods OO Type
double ooooo

e O0OOODOODDO

Collection OO O0ODO Goods OODO
0= getAgent().removeGoodsRecursively([GoodsTypel, [doublel);

00 Agent 000 Goods OO TypeOOODOOOODOOOO

e 00
GoodsType 0000 Goods OO Type

e O0OOODOODDO

Collection DO OO0 Goods OO0 = getAgent().removeAllGoodsRecursively([GoodsTypel);

00 Agent 0000000 Typeld GoodsOOOOOOO

e 00
GoodsType 0000 Goods O Type

e O0OOODOODDO

Goods 0O OO0 Goods = getAgent() .removeAllGoods([GoodsTypel);

00 Agent 0 Goods OO OO0

e OO
Goods 00 Agent 00000 Goods

e O0OOODOODDO

gethAgent () .addGoods ([Goods]) ;
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A5 0000000000 Agentd OO Relation[d

OO0 Agent 00000000000 Relation 0000

e 00
RelationType 00O Relation O Type
Agent 00000 Agent

e JOUOOODOODDO

getAgent () .addRelation([RelationType], [Agent]);

00 Agent 000 Relation 0 Type OO OO OO0

e JOUOOODOODDO

Collection OO 00 RelationType [0 = getAgent().getRelationTypes();

OO0 Agent 000 Relation 0 Type0 O OO OO0OO0OOO0O

e 00
RelationType 00O OO Relation O Type

e JOUOOODOODDO

Collection 0000 Relationd OO = getAgent().getRelations([RelationTypel);

00 Agent 000 Relation OO0 00O

e OO
Relation 00 00O Relation

e JOUOOODOODDO

getAgent () .removeRelation([Relation]);
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00 Agent 000 Relation OO0 OO0

e 00
RelationType 00O O0O Relation O Type

e O0OOODOODDO

Relation 0000 Relation = gethAgent().getRelation([RelationTypel);

00 Agent 000 Relation 00 Type OO OO O0OOOOOOO

e 00
RelationType 0000 Relation OO Type

e O0OOODOODDO

getAgent () .removeRelationsRecursively([RelationType]) ;

00 Agent 000 Relation 00 Type OO OO O0OOOOOOO

e 00
RelationType 0000 Relation OO Type

e O0OOODOODDO

Collection 0O OO Relation OO = getAgent().getRelationsRecursively([RelationTypel);

OO0 Agent 000 Relation 0000 Agent 0000000000

e 00
RelationType 00O O0O Relation O Type
Agent 000 Agent

e O0OOODOODDO

Relation OO 00 Relation = getAgent().getRelation([RelationTypel, [Agent]);

O0 Agent 0000000 TypeO Relation D0 00000

e 00
RelationType 00O O0O Relation O Type

e O0OOODOODDO

getAgent () .removeRelations([RelationTypel);
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O0 Agent 000 Agent 0000000 Relation OO OO

e 00
RelationType 00O Relation O Type
Agent 00000 Agent

e JOUOOODOODDO

000 Relation Type = [RelationTypel;
0000 Agent = [Agent];

//000000
getAgent () .addRelation(000 O Relation[ Type, OO OO Agent);
0000 Agent.addRelation(O0 0O Relation ] Type,getAgent());

OO0 Agent 0000000000 Relation 0O 000

e OO
Agent Relation 00000000 Agent

RelationType 00O OO Relation O Type
e JO0ODOOOODDOO

000 Agent = [Agent];
0000 Relationd Type = [RelationTypel;

//00000 Relation O OO OO
00000 Relation = getAgent() .getRelation(O00 00 Relation [ Type,target);
getAgent () .removeRelation(000 0 OO Relation);

//00000 RelationOOOOO
00000 Relation = target.getRelation(J O OO Relation ] Type,getAgent());
target.removeRelation(O 0O OO0 Relation);

00 Agent 0 Relation 0000000

e JOUOOODOODDO

Collection 0O OO Relationd OO = getAgent().getAllRelations();

O0D0D0O0O0D0O Chanpnel00O000O0OO0O0OO0OOO

e JOUOOODOODDO

Relation 00000000 Channel 00000000 = getActiveChannel().getParentRelation();
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OO0 Agent 0000 Agent 0 Relation 00 0O

e 00
Agent 00000 Agent
RelationType 00O Relation O Type

e O0OOODOODDO

[Agent] .addRelation([RelationType] ,getAgent());

OO0 Agent 0000 Agent 0 Relation 00 0O

e 00
AgentA 0000 Agent
RelationType 00O Relation O Type
AgentB 0000 Agent

e O0OOODOODDO

[AgentA] .addRelation([RelationTypel, [AgentB]);

00 Agent 000 Relation 0 Type OO OO OO0

e OO
Agent 00000 Agent

e O0OOODOODDO

Collection 00 OO RelationType OO = [Agent].getRelationTypes();

OO0 Agent 000 Relation 0 Type 0O OO OO0OO0OOO0O

e OO
Agent 00000 Agent

RelationType 00O O0O Relation O Type
e JO00ODOOODDOO

Collection 0O OO Relation OO = [Agent].getRelations([RelationTypel);
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00 Agent 000 Relation OO0 00O

e OO
Agent 0000D0 Agent
Relation 00 00O Relation

e JOUOOODOODDO

[Agent] .removeRelation([Relation]);

00 Agent 000 Relation OO0 00O

e 00
Agent 00000 Agent
RelationType 00O OO Relation O Type

e JOUOOODOODDO

Collection 0O OO Relation = [Agent].getRelation([RelationTypel);

00 Agent 000 Relation OO0 Type OO OO O0OOOOOOO

e 00
Agent 00000 Agent
RelationType 00O OO Relation O Type

e JOUOOODOODDO

[Agent] .removeRelationsRecursively([RelationTypel);

00 Agent 000 Relation OO0 Type OO OO O0OOOOOOO

e 00
Agent 00000 Agent
RelationType 00O OO Relation OO Type

e JOUOOODOODDO

Collection 0O OO RelationJ OO = [Agent].getRelationsRecursively([RelationType]);
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OO0 Agent 000 Relation 0000 Agent 0000000000

e 00
AgentA 00000 Agent
RelationType 00O O0O Relation O Type
AgentB 000 Agent

e O0OOODOODDO

Relation 0 0 OO Relation = [AgentA].getRelation([RelationType],[AgentB]);

O0 Agent 0000000 TypeO Relation D0 00000

e OO
Agent 00000 Agent

RelationType 00O O0O Relation O Type
e JO00ODOOODDOO

[Agent] .removeRelations([RelationTypel);

00 Agent 0 Relation 00O 0000

e OO
Agent 00000 Agent

e O0OOODOODDO

Collection OO OO RelationJ OO = [Agent].getAllRelations();

000000000000 Relation OO OO

e OO
RelationType 00O Relation O Type
AgentA Relation 000000 Agent
AgentB Relation 000000 Agent

e O0OOODOODDO

000 Relation Type = [RelationTypel;
000 Agent = [AgentA];
000 Agent = [AgentB];

//Relation0 000000
000 Agent.addRelation(J O O Relation Type, 00O Agent);
000 Agent.addRelation(J O O Relation Type, 00O Agent);
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000000000000 Relation0O OO0

e OO
AgentA Relation 000000 Agent
AgentB Relation 000000 Agent

RelationType 00O OO Relation O Type
e JO0ODOOOODDOO

000 Agent = [AgentA];
000 Agent = [AgentB];
0000 Relationd Type = [RelationTypel;

//00000 Relation O OO OO
00000 Relation = OO0 Agent.getRelation(J O OO Relation Type, 00O Agent);
000 Agent.removeRelation(OJO O OO Relation);

//00000 Relation O OO OO
00000 Relation = OO0 Agent.getRelation(J O OO Relation Type, 00O Agent);
000 Agent.removeRelation(OJO O OO Relation);
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A6 JUOUOOODODDODODO Agent 0O OODOO

Goods O Imformation 0000000000 O0O0OOOOO

e OO
String 000000OOO

e O0OOODOODDO

000 Information = new MessageInformation([Stringl);
sendInformation(J [0 Information);

Goods OO O OO

e OO
Goods 0000 Goods

e O0OOODOODDO

sendGoods([Goods]);

Information 0O OO0

e 00
InformationType 000000000000 InformationType
Information 0000 Information

e O0OOODOODDO

sendInformation([InformationType], [Information]);

RelationType 00000000000 O0O0OOO GoodsOODO

e 00
RelationType 00000 0O0O Relation O Type
BehaviorType 00 OO Behavior O Type
GoodsType 0000 Goods O Type
double 0000 Goods OO

e O0OOODOODDO

sendGoods([RelationType], [BehaviorType], [GoodsType], [double],false);

95



RelationType 00 0000000000000 O Goods OO0 (Channel O
ooooo)

e 00
RelationType 0000000 Relation O Type
BehaviorType 00 00O Behavior O Type
GoodsType 0000 Goods O Type
double 0000 Goods OO

e JOUOOODOODDO

sendGoods ([RelationType], [BehaviorType] , [GoodsTypel,[double],false,true);

RelationType D0 00000000 DOOO

e 00
String oooooooo
RelationType 0000000 Relation O Type
BehaviorType 00 00O Behavior O Type

e JOUOOODOODDO

000000 Information = new MessageInformation([String]);
sendInformation([RelationTypel, [BehaviorType], 00 00O OO0 Information);

Relation U 0000 GoodsOOUO NOUOOODOO GoodsO NOOOO

e OO
GoodsType 0000 Goods O Type
double 0000 Goods OO
Relation 0000000 Relation

BehaviorType 00 00O Behavior O Type
e JO0ODOOOODDOO

0000 Goods O Type = [GoodsTypel;
00000 = [doublel];

//Goods 0 OO
if(getAgent.getQuantity (00 O 0 Goods 00 Type).getValueAsDouble >= 00000 {

00000 Goods = getAgent() .removeGoods (0O 00 Goods O Type, DO OODO);
0 sendGoods([Relation],[BehaviorTypel, 00 OO Goods,false);
¥
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Relation 00000 GoodsOOUO NOUOUOODOO GoodsO NOOOO
OChannel OO0 OOOOO

e OO
GoodsType 0000 Goods O Type
double 0000 Goods OO
Relation 0000000 Relation

BehaviorType 00 OO Behavior O Type
e JO00ODOOODDOO

0000 Goods O Type = [GoodsTypel;
00000 = [doublel;

//Goods 0 OO
if(getAgent.getQuantity(O00 O 0 Goods 00 Type).getValueAsDouble >= 00000 {

00000 Goods = getAgent().removeGoods(OO OO Goods O Type, OO ODO);
0 sendGoods([Relation], [BehaviorTypel, 0O OO Goods,true);
}

Relation 00000 Goods O OO

e OO
Relation 0000000 Relation
BehaviorType 00 OO Behavior O Type
Goods 00 Goods

e O0OOODOODDO

sendGoods([Relation], [BehaviorType], [Goods],false);

Relation 00000 GoodsOOUOOChannel D OO OOOO

e OO
Relation 0000000 Relation
BehaviorType 00 OO Behavior O Type
Goods 00 Goods

e O0OOODOODDO

sendGoods([Relation] , [BehaviorTypel, [Goods],true);
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Relation 00000000 Information 00O O

e 00
Relation 0000000 Relation
BehaviorType 0000 Behavior O Type
InformationType 0000000000 InformationType
Information 00 Information

e JOUOOODOODDO

sendInformation([Relation], [BehaviorType] ,[InformationType],[Information],false);

Relation D 0000000 Information 0000 Channel DO O0O0O0OOO

e 00
Relation 0000000 Relation
BehaviorType 0000 Behavior O Type
InformationType 0000000000 InformationType
Information 00 Information

e JOUOOODOODDO

sendInformation([Relation], [BehaviorType] , [InformationType],[Information],true);

00000000 ChannelJOO0OO0O0OO0O BehaviorOO O QOO

e JOUOOODOODDO

Behavior Channel J 00 0000 Behavior = getActiveChannel().getBehaviorA();

00000000 ChannelJOO0OO0O0OO0O BehaviorOO O QOO

e JOUOOODOODDO

Behavior Channel 00 0000 Behavior = getActiveChannel().getBehaviorB();

O0D00OO0O0D00O ChannelOOO0OO

e JOUOOODOODDO

Channel 000000 Channel = getActiveChannel();
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O0D0O0O0O00O ChannelO0O OO

e O0OOODOODDO

getActiveChannel () .close();

00000000 GoodsOODOODOD TypeODODOOODOO

e 00
GoodsType 00000 GoodsType

e O0OOODOODDO

boolean JOOOMO Goods OO DO DODO TypeODODODOOOO = receivedGoodsEquals([GoodsTypel);

000000000 GoodsODODO

e O0OOODOODDO

Goods 0O OO0O Goods = getReceivedGoods();
gethgent () .addGoods(OO OO O Goods);

O0D00O0O00D0 GoodsOODOOO

e O0OOODOODDO

Goods JO0OOODOO0O Goods = getReceivedGoods();

00000000 Information0J 00000 TypeOODOODOODO

e 00
InformationType 0OUO00O0O InformationType

e O0OOODOODDO

boolean DO 000 InformationOOOOODO TypeOOODOODODO
0= receivedInformationEquals([InformationTypel);
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00000000 Information O DoubleInformation 0000 OO0O

e JOUOOODOODDO

DoubleInformation OO OO OOODO Information
0= (DoubleInformation)getReceivedInformation();

00000000 Information O IntegerInformation 0000000

e JOUOOODOODDO

IntegerInformation OO OOOODO0O Information
0= (IntegerInformation)getReceivedInformation();

00000000 ImformationO0000OO

e 00
InformationType 000000000000 InformationType

e JOUOOODOODDO

Information OO OO0 Information = getReceivedInformation();
getAgent () .putInformation([InformationType], 000 OO Information);

00000000 ImformationO0000OO

e JOUOOODOODDO

Information OO0 OO0OOOO Information = getReceivedInformation();

0000 RelationType O Relation 000 Agent 000 Information 00 0O

e 00
RelationType 0000000 Relation O Type
BehaviorType 0000 Behavior O Type
InformationType 0000000000 InformationType
Information 00 Information

e JOUOOODOODDO

oooooooo
0= sendInformation(
000 [RelationTypel,[BehaviorTypel], [InformationType],[Information],false);
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0000 RelationType O Relation 000 Agent 00 0O Information 00 0 O
(Channel 00 OO ODO)

e 00
RelationType 0000000 Relation O Type
BehaviorType 0000 Behavior O Type
InformationType 000000000 0O InformationType
Information 00 Information

e O0OOODOODDO

oooooooo
0= sendInformation(
000 [RelationTypel,[BehaviorTypel], [InformationType],[Information],true);

0000 RelationType 0 Relation 0000000 Goods 00O 0O

e 00
RelationType 00000 0O0O Relation O Type
BehaviorType 00 OO Behavior O Type
Goods 00 Goods

e O0OOODOODDO

Relation Goods 00O OO0 O Relation = getAgent().getRelation([RelationTypel);
sendGoods(relation, [BehaviorTypel], [Goods] ,false);

0000 RelationType 0 Relation 000 0000 Information 00O O

e 00
RelationType 0000000 Relation O Type
BehaviorType 0000 Behavior O Type
InformationType 000000000 0O InformationType
Information 00 Information

e O0OOODOODDO

Relation Information DO OO OO0 Relation = getAgent().getRelation([RelationTypel);
sendInformation(relation, [BehaviorType] ,[InformationType], [Information],false);
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0000 RelationType 0 Relation 0000 00O O Information 00O O
OChannel 0000000

e 00
RelationType 0000000 Relation O Type
BehaviorType 0000 Behavior O Type
InformationType 0000000000 InformationType
Information 00 Information

e JOUOOODOODDO

Relation Information OO OO0 Relation = getAgent().getRelation([RelationTypel);
sendInformation(relation, [BehaviorType] ,[InformationType], [Information],true);

000 Channel DO OO0

e JOUOOODOODDO

List 000000 Channel 000 = getAllChannels();
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A7 0O0O0O0O0OODO Agentld

000 Agent 00O 0O

e 00
AgentType 0000000 Agent O Type

e O0OOODOODDO

Agent OO0 Agent = getWorld().createAgent ([AgentTypel);

OO0 Agent 00000 Typeld Behavior OO O OOOOOOO

e 00
Agent 0000D0 Agent
BehaviorType 00000 BehaviorType

e O0OOODOODDO

boolean OO OO Type O BehaviorOO O OOOO
0= [Agent] .getBehaviors([BehaviorType]) .isEmpty();

00 Agent 00000 Typed GoodsOODOOOODOOOO

e 00
Agent 00000 Agent
GoodsType 00000 GoodsType

e O0OOODOODDO

boolean OO0 Typed Goods OO OOOO = [Agent].hasGoods([GoodsTypel);

OO0 Agent 00000 Typed Information 0000000000

e 00
Agent 00000 Agent
InformationType 0OUO00O0O InformationType

e O0OOODOODDO

boolean O OO0 Type 0 InformationOOOODOOO
0= [Agent] .hasInformation([InformationType]);
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00 Agent 00000 Typel Relation 0000000000

e 00
Agent 00000 Agent
RelationType 00000 RelationType

e JOUOOODOODDO

boolean OO OO Type 0 RelationOD OO OOOO
0= [Agent] .getRelations([RelationType]) .isEmpty();

00 Agentd TypeO OO Qd

e OO
Agent 00000 Agent

e JOUOOODOODDO

AgentType OO 00 AgentType = [Agent].getType();

U0 Agent DO OO0 O

e OO
Agent 00000 Agent

e JOUOOODOODDO

[Agent] .destroy();
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A8 0000000 Agent O O Behavior[d

00 Agent 000 Behavior 00000

e OO
Agent 00000 Agent
Behavior 0000 Behavior

e O0OOODOODDO

[Agent] .removeBehavior ([Behavior]);

00 Agent 000 Behavior 00000

e 00
Agent 0000D0 Agent
BehaviorType 00 OO Behavior O Type

e O0OOODOODDO

Behavior 0 0 OO Behavior = [Agent].getBehavior([BehaviorTypel);

00 Agent 000 Behavior 00 Type DO OO OOO0OO0OD0OOO

e 00
Agent 0000D0 Agent
BehaviorType 00 OO Behavior OO Type

e O0OOODOODDO

Collection 00 OO Behavior J [ = [Agent].getBehaviorsRecursively([BehaviorType]);

00 Agent 000 Behavior 0000000

e OO
Agent 00000 Agent

e O0OOODOODDO

Collection 00 00O Behavior JO O = [Agent].getAllBehaviors();
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O0 Agent 0000000 TypeO Behavior OO OO OO0

e 00
Agent 00000 Agent
BehaviorType 00 00O Behavior O Type

e JOUOOODOODDO

Collection 00 00O Behavior JOJ [ = [Agent].getBehaviors([BehaviorTypel);

00 Agent 0 Behavior OO OO0

e 00
Agent 00000 Agent
BehaviorType 00 00O Behavior O Type

e JOUOOODOODDO

[Agent] .addBehavior ([BehaviorTypel);
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A9 0000000 AgentD O 0O Information[d

00 Agent 000 DoubleInformation 000000

e 00
InformationType OO0 Information O Type
Agent 00000 Agent
double 0000

e O0OOODOODDO

Information 0000 Information[ Type = [InformationTypel];
DoubleInformation OO OO DoubleInformation
0= (DoubleInformation) [Agent].getInformation(O0O OO Information( Type);

//DoubleInformation 00 0000

DoubleInformation OO OO0 DoubleInformation

0= new DoubleInformation (00 OO DoubleInformation.getValue() - [doublel);
[Agent] .putInformation(00 00 Information( Type, OO OO Information[ Type);

00 Agent 000 DoubleInformation 0000000

e OO
double oooog
Agent 00000 Agent

InformationType 0O UO0O0O Information O Type
e JO00ODOOODDOO

00000 DoubleInformation = new DoubleInformation([double]);
[Agent] .putInformation([InformationType]l, 000 OO DoubleInformation);

00 Agent 000 DoubleInformation 000000

e 00
InformationType OO0 Information O Type
Agent 00000 Agent
double 0000

e O0OOODOODDO

0000 Informationd Type = [InformationType];
DoubleInformation OO OO DoubleInformation
0= (DoubleInformation) [Agent].getInformation(O0O OO Information( Type);

//DoubleInformation 00 0000

DoubleInformation OO OO0 DoubleInformation

0= new DoubleInformation(dJ O 00O DoubleInformation.getValue() + [doublel);
[Agent] .putInformation(00 00 Information( Type, DO OO0 DoubleInformation);
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00 Agent 000 DoubleInformation 00000

e OO
Agent 00000 Agent

InformationType 00O OO Information O Type
e JO0ODOOOODDOO

DoubleInformation OO OO DoubleInformation
0= (DoubleInformation)[Agent].getInformation([InformationTypel) ;

00 Agent 000 Information 00000

e OO
Agent 00000 Agent

InformationType 00O OO Information O Type
e JO0ODOOOODDOO

Information O OO0 Information = [Agent].removelnformation([InformationTypel);

00 Agent 000 Information 00000

e OO
Agent 00000 Agent

InformationType 00O OO Information O Type
e JO0ODOOOODDOO

Information O 0 O[O Information = [Agent].getInformation([InformationType]);

00 Agent 000 Information 0000000

e OO
Agent 00000 Agent

e JOUOOODOODDO

Map 0000 Information[ Map = [Agent].getInformations();

108



00 Agent 000 IntegerInformation 00 0000

e 00
InformationType OO0 Information O Type
Agent 00000 Agent
int oooO

e O0OOODOODDO

InformationType 0O OO0 Information [ Type = [InformationTypel;
IntegerInformation OO OO IntegerInformation
0= (IntegerInformation)[Agent].getInformation(O00 OO Information( Type);

IntegerInformation OO0 OO0 IntegerInformation
0= new IntegerInformation(000 00 IntegerInformation.getValue() - [int]);
[Agent] .putInformation(00 00 Information Type, O OO0 IntegerInformation);

00 Agent 000 IntegerInformation 00 00000

e OO
int ooooo
Agent 00000 Agent

InformationType 0O UO0O0O Information O Type
e JO00ODOOODDOO

IntegerInformation J O OO0 IntegerInformation = new IntegerInformation([int]);
[Agent] .putInformation([InformationType]l, OO0 00O IntegerInformation);

00 Agent 000 IntegerInformation 00 0000

e 00
InformationType OO0 Information O Type
Agent 00000 Agent
int oooO

e O0OOODOODDO

InformationType 0O OO0 Information [ Type = [InformationTypel;
IntegerInformation OO OO IntegerInformation
0= [Agent].getInformation(0J0 OO Information O Type);

IntegerInformation OO0 OO0 IntegerInformation
0= new IntegerInformation(00 00 IntegerInformation.getValue() + [int]);
[Agent] .putInformation(00 00 Information Type, O OO0 IntegerInformation);

109



00 Agent 000 IntegerInformation 00 000

e OO
Agent 00000 Agent

InformationType 00O OO Information O Type
e JO0ODOOOODDOO

IntegerInformation OO OO IntegerInformation
0= (IntegerInformation)[Agent].getInformation([InformationTypel);

00 Agent O Information 000000

e 00
Agent 00000 Agent
InformationType 000000000000 InformationType
Information 0000 Information

e JOUOOODOODDO

[Agent] .putInformation([InformationType], [Information]);
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A10 O0O0O0O0O0O0O Agentd 00O Goodsll

00 Agent 000 GoodsO TypeO OO QO OQOdQd

e OO
Agent 00000 Agent

e O0OOODOODDO

Collection 0O Agent OO Goods O Type OO = [Agent].getGoodsTypes();

00 Agent 000 GoodsODOODOODOO TypeOOOOOODOOO

e 00
Agent 00000 Agent
GoodsType 000000 GoodsOO Type

e O0OOODOODDO

GoodsQuantitiy Goods 0O = [Agent].getQuantityRecursively([GoodsTypel);

00 Agent 000 GoodsOOO TypeOODOOOOOOO

e OO
Agent 00000 Agent

GoodsType 000000 Goods O Type
e JI0DOOUOOO

GoodsQuantity Goods 000 = [Agent].getQuantity([GoodsTypel);

00 Agent 000 Goods OO ODODOOODOOODOO

e 00
Agent 00000 Agent
GoodsType 0000 Goods O Type
double ooooo

e O0OOODOODDO

Goods 0O OO0 Goods = [Agent].removeGoods([GoodsTypel, [doublel);
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00 Agent 000 Goods OO TypeODOODOODOODOOOO

e 00
Agent 0000D0 Agent
GoodsType 0000 Goods 00O Type
double oo0oooo

e JOUOOODOODDO

Collection OO OO0 GoodsO OO = [Agent].removeGoodsRecursively([GoodsTypel, [double]);

00 Agent 000 Goods OO TypeODOODOODOODOOOO

e 00
Agent 0000D0 Agent
GoodsType 0000 Goods 00O Type

e JOUOOODOODDO

Collection DO OO0 Goods OO0 = [Agent].removeAllGoodsRecursively([GoodsTypel);

00 Agent 0000000 Typeld GoodsOOOOOOO

e 00
Agent 0000D0 Agent
GoodsType 0000 Goods 0 Type

e JOUOOODOODDO

Goods 00 OO0 Goods = [Agent].removeAllGoods([GoodsTypel);

00 Agent 0 Goods OO OO0

e OO
Agent 00000 Agent
Goods 0000 Goods

e JOUOOODOODDO

[Agent] .addGoods ([Goods]) ;
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A1l 00000GoodsODODO /000

Goods O Information OO OO0

e OO
Goods 00000 Goods
InformationType 000000000000 InformationType
Information 0000 Information

e O0OOODOODDO

[Goods] .putInformation([InformationType], [Information]);

Goods 0O OOOO Typeld Information 0O O0O00O0O0OO0O

e OO
Goods 00000 Goods

InformationType 0OUO00O0O InformationType
e JO00ODOOODDOO

boolean Goods DO OO OO Type O InformationOOODOOODOO
0= [Goods].hasInformation([InformationType]);

Goods 0O OO0 Information 0O OO0

e OO
Goods 00000 Goods

InformationType 0O UO0O0O Information O Type
e JO00ODOOODDOO

Information O OO0 Information = [Goods].getInformation([InformationType]);

Goods 00000 Information DO OO0O0OO

e OO
Goods 00000 Goods

e O0OOODOODDO

Map 0000 Information O OO = [Goods].getInformations();
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Goods 00 OO0 Information 0O O OO

e OO
Goods 00000 Goods

InformationType 00O OO Information O Type
e JO0ODOOOODDOO

Information 00 OO Information = [Goods].removeInformation([InformationType]);

Goods 0 TypeO OGO QOO

e OO
Goods 00000 Goods

e JOUOOODOODDO

GoodsType OO 00 Goods 0 Type = [Goods].getType();

GoodsOOOOOOO

e OO
Goods 00000 Goods

e JOUOOODOODDO

GoodsQuantity 0000 Goods 0O = [Goods].getGoodsQuantity();

Goods0ODOOOOOOODOOOOOODOO

e OO
Goods 00000 Goods

e JOUOOODOODDO

Double O OO0 Goods OO
0= [Goods] .getGoodsQuantity() .getValueAsDoubleObject();
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Goods0ODODOOOODOODODOOO

e OO
Goods 00000 Goods

e O0OOODOODDO

double 0000 Goods OO
0= [Goods] .getGoodsQuantity() .getValueAsDouble();

Goods0ODOOOOOOODOOODODOODOO

e OO
Goods 00000 Goods

e O0OOODOODDO

Integer JOODODO Goods OO
0= [Goods] .getGoodsQuantity() .getValueAsIntegerObject();

Goods0ODODOOOODOODODOOO

e OO
Goods 00000 Goods

e O0OOODOODDO

int JO0O0O Goods OO
0= [Goods] .getGoodsQuantity() .getValueAsInt();

Goods OO O OO

e OO
Goods 00000 Goods

e O0OOODOODDO

getWorld() .consumeGoods([Goods]);

000 Goods O OO

e 00
GoodsType 0000000 Goods O Type
double ooooo

e O0OOODOODDO

Goods OO0 Goods = getWorld().createGoods([GoodsTypel, [double]) ;
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A.12 00000 InformationOd000 /000

DoubleInformation J 0O OO OO

e OO
DoubleInformation 00000 Doublelnformation

e JOUOOODOODDO

double 000 OO0O0O0O = [DoubleInformation].getValue();

DoubleInformation 00 O O

e OO
double 000 Doublelnformation O O

e JOUOOODOODDO

DoubleInformation [0 0 [0 DoubleInformation = new DoubleInformation([doublel);

IntegerInformation 0000000

e OO
IntegerInformation 00000 IntegerInformation

e JOUOOODOODDO

int 00000000 = [IntegerInformation].getValue();

IntegerInformation 0 0 00O

e OO
int 000 Integerlnformation O O

e JOUOOODOODDO

IntegerInformation [ O IntegerInformation = new IntegerInformation([int]);
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A.13 0D00O0O0ORelationO 000

Relation 0 Type O OO QOO

e OO
Relation 00000 Relation

e O0OOODOODDO

RelationType Relation[] Type = [Relation].getType();

Relation OO0 0000 OOO

e OO
Relation 00000 Relation

e O0OOODOODDO

Agent 0O 00O Agent = [Relation].getSource();

Relation OO0 0000 OOO

e OO
Relation 00000 Relation

e O0OOODOODDO

Agent 0O 00O Agent = [Relation].getTarget();
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Al14 00000OWorldDOOD/OOO

World OO O Clock OO OODO

e JOUOOODOODDO

Clock OO OO Clock = getWorld().getClock();

World OO O Space 00000

e JOUOOODOODDO

Space 0 000 Space = getWorld().getSpace();

WorldOODOOODOOO AgentO0DOOODO

e JOUOOODOODDO

Collection 0000 Agent 00O = getWorld().getAllAgents();

WorldOOOOOO AgentTypeO OO 00O

e OO
String 0000 AgentType 000

e JOUOOODOODDO

AgentType 0000 AgentType = getWorld().getAgentType([Stringl);

World OO0 OO BehaviorTypeO OO OO

e 00
String 0000 BehaviorType 000

e JOUOOODOODDO

BehaviorType 0 0 0 [ BehaviorType = getWorld() .getBehaviorType([Stringl);
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WorldOOOODODO GoodsTypeO OO OO

e 00
String 0000 GoodsType 000

e O0OOODOODDO

GoodsType 0 00 GoodsType = getWorld().getGoodsType([Stringl);

World 00O O0O OO InformationTyped 00O OO

e 00
String 0000 InformationType OO0 O

e O0OOODOODDO

InformationType 00 000 InformationType = getWorld() .getInformationType([String]);

World OO OO OO RelationType 00O 00O

e 00
String 0000 RelationType 00O

e O0OOODOODDO

RelationType 0 00O RelationType = getWorld().getRelationType([Stringl);

WorldOODOOODOOO

e O0OOODOODDO

String D000 World D00 = getWorld().getDescription();

WorldOODOOODOOO

e O0OOODOODDO

String 000000000 = getWorld().getName();
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World OO O OO

e JOUOOODOODDO

World 0O 00 World = getWorld();

goboooboobobooon

e JOUOOODOODDO

StepClock OO = (StepClock)getWorld().getClock();
long 00000000 = clock.getStep(O);

0000 AgentTypeO0O 000 TimeEvent 000000000

e 00
AgentType 00000000 AgentType

e JOUOOODOODDO

int 000000 = getWorld().getPriority([AgentTypel);

U000000 Agent OO0 00OU0ODO0O Typeld Agent OO0 OO0 OO

e 00
AgentType 0000 Agent O Type

e JOUOOODOODDO

Agent 0O 00 Agent = getWorld() .getAgent([AgentTypel);

O00b00bO0bO0obO Typeld AgentUO TypeO OO OO OOOooOoQ

e 00
AgentType 0000 Agent 00O Type

e JOUOOODOODDO

Collection OO0 Agent 000 = getWorld().getAgentsRecursively([AgentTypel);
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O00b00DbO0bO0obDO Typell AgentO OO QOO

e 00
AgentType 0000 Agent O Type

e O0OOODOODDO

Collection 0000 Agent 000 = getWorld().getAgents([AgentTypel);

0000000000000 (int) 0000000000000

e OO
String 000000OOO

e O0OOODOODDO

//00000000
WorldOODODOODOOOOOODOODOOO
0= (ObjectObject)WrapperObject.getInstance(getiorld());

//000000
FieldObject 00O O0O0O0OO0DOOMO = object.getValue((Integer)object.getField([Stringl));
int J0000000int000 = value.intValue();

goboooboobobooon

e O0OOODOODDO

RandomNumberGenerator 0000000000000 = getWorld().getRandomNumberGenerator() ;

goboooboboboboobobobbooo

e OO
String 00000000OOCOO

e O0OOODOODDO

RandomNumberGenerator OO0 O00O0O00O0OOOO
0= getWorld().getRandomNumberGenerator([String]);
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Al5 OJO0O0ooood

ob0d100b0000bO0o0o0oon

e JOUOOODOODDO

double 000000 = getWorld().getRandomllumberGenerator() .generate();

goooopoboobooobood

e OO
double[] 0O0O0O0O0OODO0OODOOOOODO

e JOUOOODOODDO

double OO = 0;
double[] OO OO = [double[]l];

//0000000

for(double i = 0; i < OJOODO .length; i++){
00 =00 + 0000 [4i1;

}

//0000000
double OO =00 / OO0OO .length;

gooooobooo

e OO
int 0OOD0O0OO

e JOUOOODOODDO

int 000000 = getWorld().getRandomNumberGenerator() .generate([int]);
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goooopoboobooobood

e OO
int[] 0DO0D00O0ODOOOODOOOO

e O0OOODOODDO

int OO = 0;
int[] O00O0O = [int[1];

//000000d

for(int i = 0; i < 0OO0D .length; i++){
00 =00 + 0000 [il;

¥

//0000000
double OO =00 / OO0OO .length;
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Al OJO00U0Ooooood

Agent 000D 0O0O0OD0OOO NDOO Agent 00O

e OO
Collection 000000
int 0000 Agent OO

e JOUOOODOODDO

List 0000 Agent 0000 = new ArrayList([Collection]);
int 00000000 = [int]
List 0000 Agent 0000 = new ArrayList();

//0000000000

for(int i = 0; i < 00000000 ; i+H){

Oint OODOODODO

00= getWorld().getRandomNumberGenerator() .generate(00 00 Agent D000 .size());
0

0 Agent 00000 Agent = (Agent) 0000 Agent DO 00 .remove(000O00O0);
00000 Agent 0000 .add(00000 Agent);

}

Agent 100D OODODOOOODODOO

e OO
Collection 000000

e JOUOOODOODDO

List Agent 0000 = new ArrayList([Collection]);

//000000000
int JO00O00OO0OODO
0= getWorld().getRandomNumberGenerator() .generate(Agent D000 .size());
Agent 000000000 Agent = (Agent)Agent 0000 .get(000D0O0O00O0O);

Behavior 00000000000 OOOO

e OO
Collection 000000

e JOUOOODOODDO

List Behavior JOJ OO = new ArrayList([Collection]);

//000000000

int JO00O00OO0OODO

0= getWorld().getRandomNumberGenerator() .generate(Behavior 000 .size());
Behavior 00 0000000 Behavior = (Behavior)Behavior 0000 .get (00000 O0OO);
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Goods0OODOOODODOODODOODO

e OO
Collection 000000O

e O0OOODOODDO

List Goods 0O OO = new ArrayList([Collection]);

//000000000
int JO00O0OD0O0OOO
0= getWorld().getRandomNumberGenerator() .generate(Goods DO 0O .size());
Goods JO0OOOOOODO Goods = (Goods)Goods O OO .get (DO DOOOOOO);

Information 000000000000 OOO

e OO
Collection 000000O

e O0OOODOODDO

List Information O OO = new ArrayList([Collection]);

//000000000

int JO00O0OD0O0OOO

0= getWorld().getRandomNumberGenerator() .generate(Information 0000 .size());
Information OO0OOO0O0O0O0O Information

0= (Information)InformationO OO0 .get(0OOOOOODO);

Relation 0000000000 NOOOODODOO

e OO
Collection 000000O
int 0000 Relation 00O

e O0OOODOODDO

List 0000 RelationO0 OO0 = new ArrayList([Collection]);
int 00000000 = [int];
List 0000 Relation(O0 000 = new ArrayList();

//0000000000

for(int i = 0; i < 00000000 ; i+H){

Oint OOODOO0O

00= getWorld().getRandomNumberGenerator() .generate(JO0 00 Relation 0000 .size());
0

0 Relation OO O OO Relation

O00= (Relation) 0000 RelationO O OO .remove(0O0 0O O0);

00000 Relation D000 .add(0 0000 Relation);

¥
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Relation 000 000000000000

e OO
Collection 000000

e JOUOOODOODDO

List RelationJ OO0 = new ArrayList([Collection]);

//000000000

int JO00O00OO0OODO

0= getWorld().getRandomNumberGenerator() .generate(Relation 00O .size());
Relation OOOOOOOODO Relation

0= (Relation)Relation OO0 .get(ODOODOODOOO);

goboooboobobod

e 00
Map oooooooo
Object 0OD0OOOOOODOO
Object 0COOOOOO

e JOUOOODOODDO

[Map] .put([Object], [Object]);

goboooboobobod

e OO
Map 00000000

e JOUOOODOODDO

Set 000000 = [Map].keySet();

goboooboobobod

e OO
Map oooooooo
Object 0OOOOOODOOO

e JOUOOODOODDO

Object 000000 = [Mapl.get([Objectl);
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goboooboboobbonobooo

e OO
Map 0OO0OO0O0OOO0OO0O

e O0OOODOODDO

Collection DO OJO0DOOOODO = [Map].values();

oo NODOoooooo

e OO
List 00000000
int oooooooog

e O0OOODOODDO

Object 000000 = [List].remove([int]);

oo NODOoooooo

e OO
List 00000000
int oooooooog

e O0OOODOODDO

Object 000000 = [List].get([intl);

gooooobooo

e OO
Collection 0000000

e O0OOODOODDO

List 000000 = new ArrayList([Collection]);
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goboooboobobod

e OO
Collection 0000000O
Object oooooo

e JOUOOODOODDO

[Collection].remove([Object]);

gooooobooo

e OO
Collection 0000000O
Object oooooo

e JOUOOODOODDO

[Collection].add([0bject]);

goboooboobobod

e OO
Collection 0000000O

e JOUOOODOODDO

int 000 = [Collection].size();
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Al ODOOoOooood

goobobobooobobooo

e OO
Logger 00000000 Logger
String 00000

e O0OOODOODDO

[Logger] .debug([Stringl) ;

gobooooboobon

e OO
Logger 00000000 Logger
String 00000

e O0OOODOODDO

[Logger] .warn([String]);

gobooooboobon

e OO
Logger 00000000 Logger

String 00000
e JODOODODODODO

[Logger] .info([String]);

gogboooooond

e OO
String 000000

e O0OOODOODDO

System.out.println([Stringl);
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googoo

— BehaviorOOOODOOOODOOODO ABLOOOOOOOOOODOOOO
goo

- WorldOOODODOOODOOOODOOODOOODOOO
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B.1 00000O0O0OO0OOOO

()Oooooooooooooooooo

00000000000 Agent 00 BakerAgentd (0 00 ) 00 CustomerAgentD (O O
pRelation0 (00 000D00O)000 (O
B2)00000 Agent0 2000 Goods(O B.3) 0 2000 Information(O B.4) 00O

00)02000000000000 FavoriteSho

gobogoooood

<Lagent type>>
H BakerAgent

<<behavior type>>
ﬂ SalesBehavior

<Lrelation type>>
E FavoriteShopRelation

<<agent type>>

H CustomerAgent

<<behavior type>>
ﬂ ShoppingBehavior

0 B.2: Agent,Relation,Behavior 0 0 O

<<goods type>>
u MoneyGoods

<<goods type>>
n BreadGoods

O B.3: GoodsO OO O
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<information type>>
E Pricelnformation

<<information type>>
E OrderInformation

B.4: Information 00 O



(2) Agent 00000000 DOOO

0000000000 0DO0O000O00DOO0O0ODO0DO0 BakerAgentd Customer-
Agent 00 OO CustomerAgent 0000000000000 OOO0OOODODODOO
O0000000000000000 (0 B.5)OBakerAgent 000000000000
gobobooobooboboobobboboboobbobooooboobobobonon
O0oo0oOooooo (0 B.6)o
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%95
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® ®
O B.5: CustmerAgent D00 D0OO0ODO O B.6: BakerAgent OO O QOOOODO
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(3) Agent 00 ODOODODODOO

O000D0OD0ODOOO0OO0O00O0DOOOOBakerAgent d CustomerAgent0 0000
0000 GoodsO Information 000000000000 OOO0OQOOODBakerAgentO
CustomerAgent O [I Pricelnformation0 (0 O 0 O 0 ) O O OrderInformationd (0 0O 0 O
0)0 MoneyGoodsO (0 O ) O 0 BreadGoodsO (00 )0 0000000000 (O B.7)O

Clock CustomerAgent BakerAgent
TimeEvent
IChIZBIE Y
HACSIPEIAY:S ol
TVEDBIHTTH? |
TOED100MICHENET )
327281
AEXEZITERS
32T300MTY | <~
bEZZITRS
AV ;
NUEZITED
<1

O B.7: BakerAgent O CustomerAgent 00000
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B2 0J00000O0OU0oOoOooOobOOOO

(1) TypeOO OO CBOOOOOOOOOOO

goobboooobooogbuobobobbooobouobooDb Typedobooo g
0000 (0 B2000B4)00000O0DOOOODO0OODOODODOODODOOO
0001000000000 0O00bO cBoooooOoobooOoDoOOooobooOoDOo

000 1: CBO0O0O0O0O TypeOODOOODOOOODOO

1: /*

2: * BoxTownModel. java

3: * (Component Builder 000 000D DODOOOOODO)

4: */

5: package baker;

6:

7: import M (O)

8:

9: /*xx

10: * Model for Boxed Economy Foundation Model Framework

11: %/

12: public class BoxTownModel implements BESPPlugin {

13:

14: public static AgentType AGENTTYPE_CustomerAgent;

15: public static AgentType AGENTTYPE_BakerAgent;

16: public static BehaviorType BEHAVIORTYPE_ShoppingBehavior;

17: public static BehaviorType BEHAVIORTYPE_SalesBehavior;

18: public static RelationType RELATIONTYPE_FavoriteShopRelation;
19: public static InformationType INFORMATIONTYPE_PricelInformation;
20: public static InformationType INFORMATIONTYPE_OrderInformation;
21: public static GoodsType GOODSTYPE_MoneyGoods;

22: public static GoodsType GOODSTYPE_BreadGoods;

23:

24:  /#x%

25: * This method will be modified automatically by Model Editor
26: */

27: public static void initializePlugin(BESPContainer container) {
28: installTypes (container) ;

29: buildStructure(container) ;

30: gsetPriority(container);

31:  }

32:

33:  /#x%

34: * This method will be modified automatically by Model Editor
35: */

36: private static void installTypes (BESPContainer container) {
37: //Get the model container

38: ModelContainer modelContainer = container.getModelContainer();
39:

40: AGENTTYPE_CustomerAgent

41: = modelContainer.installAgentType ("baker.Customerigent") ;
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42:
43:
44:
45:
46:
47
438:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:

AGENTTYPE_BakerAgent = modelContainer.installAgentType ("'baker.BakerAgent") ;
BEHAVIORTYPE_ShoppingBehavior

= modelContainer.installBehaviorType ("baker.ShoppingBehavior") ;
BEHAVIORTYPE_SalesBehavior

= modelContainer.installBehaviorType ("baker.SalesBehavior");
RELATIONTYPE_FavoriteShopRelation

= modelContainer.installRelationType ("baker.FavoriteShopRelation'");
INFORMATIONTYPE_PriceInformation

= modelContainer.installInformationType ("baker.PriceInformation") ;
INFORMATIONTYPE_OrderInformation

= modelContainer.installInformationType ("baker.OrderInformation") ;
GOODSTYPE_MoneyGoods = modelContainer.installGoodsType ("baker.MoneyGoods'") ;
GOODSTYPE_BreadGoods = modelContainer.installGoodsType ("baker.BreadGoods'") ;

/%%

* This method will be modified automatically by Model Editor

*/

private static void buildStructure(BESPContainer container) {

}

/%%
* Set priority
*/

private static void setPriority(BESPContainer container) {

}
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(2) Behavior OO0 0O O0OO0ODO CBOOODOOOOOOOO

000000 0oooo0ooooooooooooooooooooooooooon
O00BehaviorDOO0OD0OOO0ODOOODO B.8ODO ShoppingBehavior 0000000000
0000000000000 0O00O000O00DODO00DO000DOOo0D 200000 B9
O0SalesBehavior 000000000000 OD0OODOODOODOODODOODOOOO
0000O00O0bOOoDOOo 300004

Waiting For Time

TimeEvent/sayingHelloAction

Waiting For Reply

ChannelEvent/askingPriceAction

ChannelEvent[isBreadGoods]/receivingBreadAction

Waiting For Price

ChannelEvent[isPricelnformation]/orderingAction

Waiting For Dem...

ChannelEvent[isPricelnformation]/payingMoneyAction

Waiting For Bread

0 B.8: ShoppingBehavior 0 000 O

WUStomer :

ChannelEvent/greetingAction

Waiting For Customer’s Ask

ChannelEvent/sayingPriceAction
ChannelEvent[isMoneyGoods]/receivingMoheyAction,givingBreadAction

Waiting For Order

ChannelEvent[isOrderIinformation]/receivingOrderAction,demandingPaymentAction

Waiting For Payment

0O B.9: SalesBehavior 0O QO OO
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000 2: CBODOODO ShoppingBehavior 000000000000

Gl Ol DR D R B R R R R W W W W W W W W W WNNDNDNDNDNDNDDNDNDNRERER R B R R
= O O 0 N O T WN RO WO N U WNERE O OO N0 WNRE O WOWNO O R WN

==
= O W 00 N O U W N e

/*

* Created on 2004/11/21
* (Component Builder 00D O000O00D0DOOOODODO)

*/

package baker;

import O (O)

/%%

* AbstractShoppingBehavior

*/

: public abstract class AbstractShoppingBehavior extends AbstractBehavior {

/%%

* This method automatically generated from Boxed Economy Behavior Editor.

* Don’t modify this method.
*/

protected void initializeStateMachine() {

//factory

StateMachineFactory factory = this.getStateMachine();

//states
State initialState = factory.createInitialState();
CompositeState waiting For_Time = factory
.createCompositeState ("Waiting For Time");
CompositeState waiting_For_Reply = factory
.createCompositeState ("Waiting For Reply");
CompositeState waiting_For_Price = factory
.createCompositeState ("Waiting For Price");
CompositeState waiting_For_Demand_ = factory
.createCompositeState ("Waiting For Demand ") ;
CompositeState waiting_For_Bread = factory
.createCompositeState ("Waiting For Bread");

//actions
Action payingMoneyAction = new Action() {
public void doAction() {
payingMoneyAction() ;
}
public String toString() {
return "payingMoneyAction";
}
I
Action orderingAction = new Action() {
public void doAction() {
orderingAction() ;
}
public String toString() {
return "orderingAction";

}
}
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52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94:
95:
96:
97:
98:
99:
100:
101:
102:
103:

Action askingPriceAction = new Action() {
public void doAction() {
askingPriceAction();
}
public String toString() {
return "askingPriceAction";

}
b
Action receivingBreadAction = new Action() {
public void doAction() {
receivingBreadAction();
}
public String toString() {
return "receivingBreadAction";

}
s
Action sayingHelloAction = new Action() {
public void doAction() {
sayingHelloAction() ;
}
public String toString() {
return "sayingHelloAction";

}
}

//guard-conditions
GuardCondition isPriceInformation = new GuardCondition() {
public boolean isMatched(Event e) {
return isPricelnformation(e) ;

}
s
GuardCondition isBreadGoods = new GuardCondition() {
public boolean isMatched(Event e) {
return isBreadGoods(e);

}
}

//transitions

Transition transitionWaiting_ For_ReplyToWaiting For_Price = factory
.createTransition() ;

Transition transitionWaiting For_TimeToWaiting_For_Reply = factory
.createTransition() ;

Transition transitionWaiting For_BreadToWaiting For_Time = factory

.createTransition() ;

Transition transitionInitialStateToWaiting For_Time = factory
.createTransition() ;

Transition transitionWaiting For_PriceToWaiting For_Demand_ = factory
.createTransition() ;

Transition transitionWaiting_For_Demand_ToWaiting_For_Bread = factory
.createTransition() ;

//structure of states

139



104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
153:
154:
155:

this.setInitialState(initialState);
this.addState(waiting_For_Time) ;
this.addState(waiting_For_Reply);
this.addState(waiting_For_Price);
this.addState(waiting_For_Demand_) ;
this.addState(waiting_For_Bread);

//transitions setting
transitionWaiting_For_ReplyToWaiting_For_Price
.setEvent (ChannelEvent.class) ;
transitionWaiting_For_ReplyToWaiting_For_Price
.addAction(askingPriceAction);
transitionWaiting For_TimeToWaiting_For_Reply.setEvent (TimeEvent.class);
transitionWaiting_For_TimeToWaiting_For_Reply
.addAction(sayingHelloAction) ;
transitionWaiting_For_BreadToWaiting_For_Time
.setEvent (ChannelEvent.class) ;
transitionWaiting_For_BreadToWaiting_For_Time
.setGuardCondition(isBreadGoods) ;
transitionWaiting_For_BreadToWaiting_For_Time
.addAction(receivingBreadAction) ;
transitionWaiting_For_PriceToWaiting_For_Demand_
.setEvent (ChannelEvent.class) ;
transitionWaiting_For_PriceToWaiting_For_Demand_
.setGuardCondition(isPriceInformation);
transitionWaiting_For_PriceToWaiting_For_Demand_
.addAction(orderingAction) ;
transitionWaiting_For_Demand_ToWaiting_For_Bread
.setEvent (ChannelEvent.class) ;
transitionWaiting_For_Demand_ToWaiting_For_Bread
.setGuardCondition(isPriceInformation);
transitionWaiting_For_Demand_ToWaiting_For_Bread
.addAction(payingMoneyAction) ;

//connection of transitions
transitionWaiting_For_ReplyToWaiting_For_Price
.setSourceState(waiting_For_Reply) ;
transitionWaiting_For_ReplyToWaiting_For_Price
.setTargetState(waiting For_Price);
transitionWaiting_For_TimeToWaiting_For_Reply
.setSourceState(waiting_For_Time);
transitionWaiting_For_TimeToWaiting_For_Reply
.setTargetState(waiting_For_Reply) ;
transitionWaiting_For_BreadToWaiting_For_Time
.setSourceState(waiting_For_Bread) ;
transitionWaiting_For_BreadToWaiting_For_Time
.setTargetState(waiting For_Time);
transitionInitialStateToWaiting_For_Time.setSourceState(initialState);
transitionInitialStateToWaiting For_Time
.setTargetState(waiting For_Time);
transitionWaiting_For_PriceToWaiting_For_Demand_
.setSourceState(waiting For_Price);
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156:
157:
158:
159:
160:
161:
162:
163:
164:
165:
166:
167:
168:
169:
170:
171:
172:
173:
174:
175:
176:
177:
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180:
181:
182:
183:
184:
185:
186:
187:
188:
189:
190:
191:
192:
193:
194:
195:
196:
197:
198:

transitionWaiting_For_PriceToWaiting_For_Demand_
.setTargetState (waiting For_Demand_) ;

transitionWaiting_For_Demand_ToWaiting_For_Bread
.setSourceState (waiting For_Demand_) ;

transitionWaiting_For_Demand_ToWaiting_For_Bread
.setTargetState (waiting_For_Bread) ;

/%%
*payingMoneyAction
*/
protected abstract void payingMoneyAction();

/%%
*orderingAction
*/

protected abstract void orderingAction();

/%%
*askingPriceAction
*/

protected abstract void askingPriceAction();

/%%
*receivingBreadAction
*/

protected abstract void receivingBreadAction();

/%%
*sayingHelloAction
*/
protected abstract void sayingHelloAction();

/%%
*igPriceInformation
*/

protected abstract boolean isPriceInformation(Event e);

/%%
*igBreadGoods
*/

protected abstract boolean isBreadGoods(Event e);
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000 3: CBOOOOO SalesBehavior OO0 OO0 O0QOOO0OOOOO

=
w N

14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47
438:
49:
50:
51:

==
= O W 00 N O U W N e

/*
* (Component Builder 00D O000O00D0DOOOODODO)
*/

package baker;

import 0D (O)

/%%

* AbstractSalesBehavior

*/

: public abstract class AbstractSalesBehavior extends AbstractBehavior {

/%%
* This method automatically generated from Boxed Economy Behavior Editor.
*/
protected void initializeStateMachine() {
//factory
StateMachineFactory factory = this.getStateMachine();

//states

State initialState = factory.createInitialState();

CompositeState waiting For_Customer = factory
.createCompositeState ("Waiting For Customer");

CompositeState waiting_For_Customer_s_Ask_ = factory
.createCompositeState ("Waiting For Customer’s Ask ");

CompositeState waiting_For_Order = factory
.createCompositeState ("Waiting For Order");

CompositeState waiting_For_Payment = factory
.createCompositeState ("Waiting For Payment");

//actions
Action demandingPaymentAction = new Action() {
public void doAction() {
demandingPaymentAction() ;
}
public String toString() {
return "demandingPaymentAction";
}
b
Action greetingAction = new Action() {
public void doAction() {
greetingAction() ;
}
public String toString() {
return "greetingAction";

}
b
Action receivingMoneyAction = new Action() {
public void doAction() {
receivingMoneyAction();

}
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52: public String toString() {

53: return "receivingMoneyAction";

54: }

55: }s

56: Action sayingPriceAction = new Action() {

57: public void doAction() {

58: sayingPriceAction();

59: }

60: public String toString() {

61: return "sayingPriceAction";

62: }

63: }s

64: Action receivingOrderAction = new Action() {

65: public void doAction() {

66: receivingOrderAction();

67: }

68: public String toString() {

69: return "receivingOrderAction";

70: }

71: }s

72: Action givingBreadAction = new Action() {

73: public void doAction() {

74: givingBreadAction() ;

75: }

76: public String toString() {

77 return "givingBreadAction";

78: }

79: }s

80:

81: //guard-conditions

82: GuardCondition isMoneyGoods = new GuardCondition() {
83: public boolean isMatched(Event e) {

84: return isMoneyGoods (e);

85: }

86: }s

87: GuardCondition isOrderInformation = new GuardCondition() {
88: public boolean isMatched(Event e) {

89: return isOrderInformation(e) ;

90: }

91: }s

92:

93: //transitions

94 . Transition transitionInitialStateToWaiting_ For_Customer
95: = factory.createTransition();

96: Transition transitionWaiting_ For_Customer_s_Ask_ToWaiting_For_Order
97: = factory.createTransition();

98: Transition transitionWaiting For_PaymentToWaiting_For_Customer
99: = factory.createTransition();

100: Transition transitionWaiting_ For_OrderToWaiting_ For_Payment
101: = factory.createTransition();

102: Transition transitionWaiting For_CustomerToWaiting For_Customer_s_Ask_
103: = factory.createTransition();
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104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
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118:
119:
120:
121:
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133:
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138:
139:
140:
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148:
149:
150:
151:
152:
153:
154:
155:

//structure of states
this.setInitialState(initialState);
this.addState(waiting_For_Customer) ;
this.addState(waiting_For_Customer_s_Ask_);
this.addState(waiting_For_0Order);
this.addState(waiting_For_Payment) ;

//transitions setting
transitionWaiting_For_Customer_s_Ask_ToWaiting_For_Order
.setEvent (ChannelEvent.class) ;
transitionWaiting_For_Customer_s_Ask_ToWaiting_For_Order
.addAction(sayingPriceAction);
transitionWaiting_For_PaymentToWaiting_ For_Customer
.setEvent (ChannelEvent.class) ;
transitionWaiting_For_PaymentToWaiting_ For_Customer
.setGuardCondition(isMoneyGoods) ;
transitionWaiting_For_PaymentToWaiting_ For_Customer
.addAction(receivingMoneyAction) ;
transitionWaiting_For_PaymentToWaiting_ For_Customer
.addAction(givingBreadAction) ;
transitionWaiting_For_OrderToWaiting_For_Payment
.setEvent (ChannelEvent.class) ;
transitionWaiting_For_OrderToWaiting_For_Payment
.setGuardCondition(isOrderInformation);
transitionWaiting_For_OrderToWaiting_For_Payment
.addAction(receivingOrderAction) ;
transitionWaiting_For_OrderToWaiting_For_Payment
.addAction(demandingPaymentAction) ;
transitionWaiting_For_CustomerToWaiting_For_Customer_s_Ask_
.setEvent (ChannelEvent.class) ;
transitionWaiting_For_CustomerToWaiting_For_Customer_s_Ask_
.addAction(greetingAction) ;

//connection of transitions
transitionInitialStateToWaiting_For_Customer
.setSourceState(initialState) ;
transitionInitialStateToWaiting_For_Customer
.setTargetState(waiting For_Customer) ;
transitionWaiting_For_Customer_s_Ask_ToWaiting_For_Order
.setSourceState(waiting For_Customer_s_Ask_);
transitionWaiting_For_Customer_s_Ask_ToWaiting_For_Order
.setTargetState(waiting For_Order) ;
transitionWaiting_For_PaymentToWaiting_ For_Customer
.setSourceState(waiting For_Payment) ;
transitionWaiting_For_PaymentToWaiting_ For_Customer
.setTargetState(waiting For_Customer) ;
transitionWaiting_For_OrderToWaiting_For_Payment
.setSourceState(waiting_For_Order) ;
transitionWaiting_For_OrderToWaiting_For_Payment
.setTargetState(waiting For_Payment) ;
transitionWaiting_For_CustomerToWaiting_For_Customer_s_Ask_
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156:
157:
158:
159:
160:
161:
162:
163:
164:
165:
166:
167:
168:
169:
170:
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172:
173:
174:
175:
176:
177:
178:
179:
180:
181:
182:
183:
184:
185:
186:
187:
188:
189:
190:
191:
192:
193:

.setSourceState (waiting_For_Customer) ;
transitionWaiting_For_CustomerToWaiting For_Customer_s_Ask_
.setTargetState (waiting For_Customer_s_Ask_);

/%%

*demandingPaymentAction

*/
protected abstract void demandingPaymentAction() ;
/%%

*greetinghAction

*/
protected abstract void greetingAction();

/%%

*receivingMoneyAction

*/
protected abstract void receivingMoneyAction();
/%%

*sayingPriceAction

*/
protected abstract void sayingPriceAction();
/%%

*receivingOrderAction

*/
protected abstract void receivingOrderAction();
/%%

*givingBreadAction

*/
protected abstract void givingBreadAction();
/%%

*isMoneyGoods

*/
protected abstract boolean isMoneyGoods(Event e);
/%%

*isOrderInformation

*/

protected abstract boolean isOrderInformation(Event e);
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O0D0O00D000O00400000 B.16000 B.2200 SalesBehaviorOOOO OO
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Logger.getLogger(” ShoppingBehavior™)

9 logger ( Logger )
f| initialize

f| terminate

0 B.10: ShoppingBehavior 00O D0O00O (1)
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d payingMoneyAction i

r| REEARD

REDFHREZ(TID
l+ KREDER (' IntegerInformation )
REDFEBNEZENDHT
REDIER
DEZERNHT
% K& ( int )
f| REZXZID
HEEWMNHT
ZMDAgenth'#D
BoxTownModel. GOODSTYPE_MoneyGoods &
K&
EITERDHT
l+ BOELE=bs ( Goods )
BEEEDRT
BOH LS
ZEDRT
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d orderingAction i
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d askingPriceAction i
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d sayingHelloAction i
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d isBreadGoods i
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’| terminate
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d demandingPaymentAction i
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d greetingAction i
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d givingBreadAction
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d isOrderInformation i

&2 (TE STz InformationhSE X DIEHRH AXD

Z(TH>7zInformationh’

BoxTownModel INFORMATIONTYPE_OrderInformation

hERAR%
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000 4: CBODO0OO ShoppingBehavior 00000000 OOODO0O

/*

* Created on 2004/11/22

* (Component Builder 000000000 DODOOOOO)
*/
package baker;

import M (O)

© W0 N O O W N =

public class ShoppingBehavior extends AbstractShoppingBehavior {

==
=

/******************************************
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12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47
438:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:

* Attribute(s).
sk ok ok ko ok ok ok ok ok ook sk ok ok sk ok ok ook ok ok ok ok sk ook sk ok ok ok ok ok ook ok ok ok ok ok ok /

private Logger logger = Logger.getLogger ("ShoppingBehavior");

/******************************************

* Method(s).
sk ok ok ko ok ok ok ok ok ook sk ok ok sk ok ok ook ok ok ok ok sk ook sk ok ok ok ok ok ook ok ok ok ok ok ok /

/%%
* initialize
*%/

public void initialize() {

}

/%%
* terminate
*%/

public void terminate() {

}

/%%
* payingMoneyAction
*%/

public void payingMoneyAction() {
//000000

// 0000000000
IntegerInformation D0 OO0 = (IntegerInformation) this
.getReceivedInformation();

// 0000000000000
int 00 = 00000 .getValue();

//000000

// 0000000

Goods 0O OOODODO = this.getAgent () .removeGoods(
BoxTownModel.GOODSTYPE_MoneyGoods, [0 0);

// 0000000

this.sendGoods (OO OO OOMO);

/%%
* orderingAction
*%/

public void orderingAction() {
//0000000000

// 0000000
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64: int 000 = this.getWorld().getRandomNumberGenerator().generate(5);
65:

66: // 00000000

67: IntegerInformation 0000 = new IntegerInformation(00O0);

68:

69: //0000000000

70: this.sendInformation (BoxTownModel.INFORMATIONTYPE_OrderInformation,
71: ooono);

72:  }

73:

T4:  [kx%

75: * askingPriceAction

76: *%/

77: public void askingPriceAction() {

78: String D00O0O0O000O0O00000 =r0000000000000";

79:

80: //000000000000

81: MessageInformation 000000 Information = new MessageInformation(
82: 00000000000000);

83: this.sendInformation(BoxTownModel .RELATIONTYPE_FavoriteShopRelation,
84: BoxTownModel.BEHAVIORTYPE_SalesBehavior, 00 0O OO0 Information);
85: }

86:

87:  /*x

88: * receivingBreadAction

89: *%/

90: public void receivingBreadAction() {

91:

92: //0000000000

93: Goods 0 O0O0O0O Goods = this.getReceivedGoods () ;

94: this.getAgent () .addGoods(OO O OO Goods);

95: }

96:

97:  /*x%

98: * sayingHelloAction

99: *%/

100: public void sayingHelloAction() {

101: String DO00O0O0O0O0 =vO00000";

102:

103: /000000000000

104: MessageInformation 0O OO0 O Informationl

105: = (MessageInformation) new MessageInformation(OOODOOO0);

106: this.sendInformation(BoxTownModel .RELATIONTYPE_FavoriteShopRelation,
107: BoxTownModel .BEHAVIORTYPE_SalesBehavior, 00 00O O Informationl);
108: }

109:

110: /%

111: * isPriceInformation

112: *%/

113: public boolean isPriceInformation(Event e) {

114:

115: //00000000 InformationO0OOODO00O0O0O
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116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:

boolean 0O OO OOOOO = this
.receivedInformationEquals (BoxTownModel. INFORMATIONTYPE PriceInformation) ;
return DO 0000000

}

/%%
* igsBreadGoods
*%/

public boolean isBreadGoods(Event el) {

//00000000 GoodsOODOODOD

boolean OO OO0 = this
.receivedGoodsEquals(BoxTownModel.GDDDSTYPE_BreadGoodS);

return OO0 0000

000 5: CBOOOOO SalesBehavior 00000 O0QO0O0O0OOOOO

12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:

==
= O W 00 N TR W N -

/*
* Created on 2004/11/11
* (Component Builder 00D O000O00D0DOOOODODO)
*/

package baker;

import 0D (O)
public class SalesBehavior extends AbstractSalesBehavior {

/******************************************

* Attribute(s).
sk ok ok ko ok ok ok ok ok ook sk ok ok sk ok ok ook ok ok ok ok sk ook sk ok ok ok ok ok ook ok ok ok ok ok ok /

private Logger logger = Logger.getLogger (""SalesBehavior");

/o sk ok ok ok ok ok o ok ok ok sk ok sk ok ok ok ok sk ok ok sk ok ook ok sk ok ok sk ok ok ok ok ok ko
* Method(s).
sk ok ok ko ok ok ok ok ok ook sk ok ok sk ok ok ook ok ok ok ok sk ook sk ok ok ok ok ok ook ok ok ok ok ok ok /

/%%
* initialize
*%/

public void initialize() {

}

/%%
* terminate
*%/

public void terminate() {

}
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31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47
438:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77
78:
79:
80:
81:
82:

/%%
* demandingPaymentAction
*%/

public void demandingPaymentAction() {
//00000000000

// 0000000000
IntegerInformation JJ OO0 = (IntegerInformation) this.getAgent ()
.getInformation(BoxTownModel.INFORMATIONTYPE PriceInformation) ;

// 0000000000
IntegerInformation JJ OO0 = (IntegerInformation) this
.getReceivedInformation();

//0000000

// 0000000000000
int 000 = 00000 .getValue();

// 0000000000000
int 00 = 00000 .getValue();
int 00 =00 = O000;

//0000000

// 00000000

IntegerInformation J 000 = new IntegerInformation(100);

// 0000000000
this.sendInformation (BoxTownModel.INFORMATIONTYPE _PriceInformation,
ooo0oy;

/%%
* greetingAction
*%/
public void greetinghAction() {
String 0000000 =v"00000000";

//00000000
MessageInformation 00O Information = new MessageInformation(JOOOOO0O);
this.sendInformation(J 0 0 Information);

}

/%%
* receivingOrderAction
*%/

public void receivingOrderAction() {

//000000000000CD00
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83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94:
95:
96:
97:
98:
99:
100:
101:
102:
103:
104:
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106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:

Information 00000 Information = this.getReceivedInformation() ;
this.getAgent ()
.putInformation(BoxTownModel.INFDRMATIDNTYPE_DrderInformation,
00000 Information);

/%%
* sayingPriceAction
*%/

public void sayingPriceAction() {

//000000000

IntegerInformation D0 OO = new IntegerInformation(100);

//0000000000
this.sendInformation(BoxTownModel.INFORMATIONTYPE _PriceInformation,
ooo0oy;

//0000000000
this.getAgent () .putInformation(
BoxTownModel.INFORMATIONTYPE_PriceInformation, OO 0O0O);

/%%
* receivingMoneyAction
*%/

public void receivingMoneyAction() {

//0000000000
Goods OO 00O Goods = this.getReceivedGoods();
this.getAgent () .addGoods(O0 O OO0 Goods) ;

}

/%%
* givingBreadAction
*%/

public void givingBreadAction() {
//0000000
// 0000000000
IntegerInformation D00 OOOO = (IntegerInformation) this.getAgent ()

.getInformation(BoxTownModel.INFDRMATIDNTYPE_DrderInformation);

// 0000000000000
int 000000 = 0000000 .getValue(Q);

//0000000
// 0000000

Goods 0O OOODODO = this.getAgent () .removeGoods(
BoxTownModel.GOODSTYPE_BreadGoods, 00O OO0 OO );
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135:

136: // 0000000

137: this.sendGoods (DO OO OO0O);

138: }

139:

140:  /**

141: * isOrderInformation

142: *x/

143: public boolean isOrderInformation(Event e) {
144:

145: (/00000000 Informationd O OOOOOODOO
146: boolean 0O O0OOO = this

147 .receivedInformationEquals (BoxTownModel . INFORMATIONTYPE_OrderInformation) ;
148: return OJO00O0O0O0O;

149: }

150:

151:  /**

152: * isMoneyGoods

153: *x/

154: public boolean isMoneyGoods(Event el) {

155:

156: //00000000 GeedsOODOODODOO

157: boolean 0O O0OOO = this

158: .receivedGoodsEquals (BoxTownModel.GOODSTYPE_MoneyGoods) ;
159: return OJO00O0O0O0O;

160: }

161:

162: }
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© W0 N OO W N

/*
* Created on 2004/11/22

* (Component Builder 00D O000O000O0OOODODO)

*/
package baker;

import O (O)

/%%
* BakerWorld
*/

: public class BakerWorld extends World {

/*************************************

* Class variable and main method f

or running on the besp

*************************************/

private static final long serialVersionUID = 1L;

private static final Logger logger
.getName ());

= Logger.getLogger (BakerWorld.class

public static void main(Stringl[] args) {

BESP.main(new Stringl[] { "-model"

}

, BakerWorld.class.getName() });

/*************************************

* Parameters

*************************************/

//List of agents created from AgentGroup

private List bakers = new ArrayList();

private List customers = new ArrayList();

/*************************************

* Initialize

*************************************/

/%%
* Initialize World.
*

* Osee org.boxed_economy.besp.model.fmfw.World#initializeWorld()

*/

public void initializeWorld() {
logger.info("Initialize World.");
super.initializeWorld();

//set the clock
this.setClock(new StepClock());

/%%
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52:
53:
54:
55:
56:
57:
58:
59:
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62:
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64:
65:
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67:
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83:
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87:
88:
89:
90:
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96:
97:
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99:
100:
101:
102:
103:

* Initialize Agents.
*
* Osee org.boxed_economy.besp.model.fmfw.World#initializeAgents ()
*/
public void initializeAgents() {
logger.info(" Initialize Agents.'");
super.initializeAgents () ;

this.createAgents();
this.addRelations () ;
this.initializeByHands () ;

/%%
* this method is not overrided for automaticaly.
*/

private void initializeByHands() {

}

/%%
* Create Agents.
*/

private void createAgents() {
logger.info("Create Agents.");

this.createBakerAgent () ;
this.createCustomerAgents () ;

}

/%%
* Add Relations
*/

private void addRelations() {
logger.info("Add Relations");

this.addFavoriteShopRelationRelations();

}

/*************************************

* Subroutines to create agents
okokok ok okok ook ok ok skok ok ok ok ok ok skok skok ok sk ok kok ok ok ok ok ok ko ok /

/%%
* Create Customer Agents
*/

private void createCustomerAgents() {
logger.info("Create Customer Agents");

for (int 1 = 0; i < 3; i++) {
this.createCustomerAgent () ;

}
}
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104:

105: /%

106: * Create Baker Agent

107: */

108: private void createBakerAgent() {

109: logger.info("Create Baker Agent");

110:

111: //create agent

112: Agent agentBaker = super.createAgent (BoxTownModel.AGENTTYPE_BakerAgent) ;
113:

114: //add behavior (s)

115: agentBaker.addBehavior(BoxTownModel.BEHAVIDRTYPE_SaleSBehavior);
116:

117: //add goods

118: Goods goodsGOODSTYPE_BreadGoods = super.createGoods(
119: BoxTownModel.GOODSTYPE_BreadGoods, 10000) ;

120: agentBaker.addGoods (goodsGOODSTYPE_BreadGoods) ;

121:

122: bakers.add (agentBaker) ;

123:  }

124:

125: /%

126: * Create Customer Agent

127: */

128: private void createCustomerAgent () {

129: logger.info("Create Customer Agent");

130:

131: //create agent

132: Agent agentCustomer = super

133: .createAgent (BoxTownModel.AGENTTYPE_CustomerAgent) ;
134:

135: //add behavior (s)

136: agentCustomer.addBehavior (BoxTownModel .BEHAVIORTYPE _ShoppingBehavior) ;
137:

138: //add goods

139: Goods goodsGOODSTYPE_MoneyGoods = super.createGoods (
140: BoxTownModel.GOODSTYPE_MoneyGoods, 1000000) ;
141: agentCustomer.addGoods (goodsGOODSTYPE_MoneyGoods) ;
142:

143: customers.add(agentCustomer) ;

144: }

145:

146  /dksrkokkskokkokokkokkokokkokkokokkokkokokkokokkokkokkkokk

147: * Subroutines to add relations

148: okokok ok okok ook ok ok okok ok ok ok skok ok ok skok sk kok ok ok ok ok ok ok ok /

149:

150: /%

151: * add FavoriteShopRelation relations

152: */

153: private void addFavoriteShopRelationRelations() {

154: logger.info("add FavoriteShopRelation relations") ;
155:
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156: //set the source and target agents

157: List sourceAgents = new ArrayList(customers) ;

158: List targetAgents = new ArrayList (bakers);

159:

160: Agent targetAgent = (Agent) targetAgents.get(0);
161:

162: //Add Relations

163: for (int i = 0; i < sourceAgents.size(); i++) {
164: Agent sourceAgent = (Agent) sourceAgents.get(i);
165:

166: if (sourceAgent != targetAgent) {

167: //add relation from source to target

168: sourcelgent .addRelation(

169: BoxTownModel .RELATIONTYPE_FavoriteShopRelation,
170: targetAgent) ;

171: }

172: }

173:  }

174:

1751 /dwskoksoksroskskskskoskorskokskokokskokok ook ok skokskok sk ook ok skok sk o

176: * Name and Desctription for World

177: skokokokok ok skokskok sk ko ok skokskok sk ok sk ok sk sk sk ok skok sk sk ok ok /

178:

179: /%

180: * Returns the description of World.

181: *

182: * Osee org.boxed_economy.besp.model.fmfw.World#tgetDescription()
183: */

184: public String getName() {

185: return "BakerWorld";

186: }

187:

188: /%

189: * Returns the name of World.

190: *

191: * Osee org.boxed_economy.besp.model.fmfw.World#tgetName ()
192: */

193: public String getDescription() {

194: return "OOO000O0O000OO000O";

195: }

196: }
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