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A bit of history

*Repast was created at University of Chicago
Based on Swarm

oIt provides an integrated library for agent-based simulation.

oIt is free and open source.



A bit of history

Repast was initially implemented in Java

It has three core implementations:

RepastJ
Repast.Net
RepastPy

Recently superseded by significant
development named Repast Simphony.



Repast Simphony

Integrated plugins

*ORA and Pajek (network analysis plugin)
SQL (query tool plugin)

VisAD (scientific visualization package)

Weka (data mining platform)

MATLAB (computional mathematics environment)

iReport (visual report designer)



Repast Simphony

flexible definition

visualization of 2D and 3D environments
networks modeling (JUNG)

data from Microsoft Excel spreadsheets and
UCINET DL file import

support geographical spaces model (GIS)



Repast Simphony

Improvements

GUI for developing models

GUI for runtime development and control

Data storage "freeze dryers”

Integrated libraries for specialized mathematics
Distributed computing with Terracotta

Multiple modes of model results optimization

Built-in tools for integrating external models
A point-and-click model deployment system



Simple Repast Model

Creating a simple
network infrastructure model
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Repast Simphony Project

Create a new Repast Simphony Project

Project name: | Infraskructure_Demo
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Step 5 Cptionally Choose a Type For this Property {e.q., "def" for ant double

Sicp & Cptenaly Typern o Defaut VaieforthisPropry ———looo

0° ; EEER




& Java - Infrastructure_DemofsrcfinfrastructuredemofGasMNode.agent - Eclipse SDK

File Edit Zoom Mawvigate Search Project Bun  Window Help
i HE B0  EEC @ & - 2w [ v 5 (8 Java |
[% Package Explor 52 ‘Eg Hierarchy | — O || 4% model.scare Fi *Gashode.agent 2 =0
=t ‘cfb = [,E Select
= =% Infrastructure_Demo L_i Marguee MNode Pressure . .
=R s—s Conneckion =R
=-HE infrastructuredema = cteps >
E Gashode, agent : .
EI Gashode, groosyy ey .
= IRE System Library [eclpse] 7 Behavior
B Referenced Libraries [] Task
[= batch < Decision
= data <L Jain
= docs ) Loop
[= icons n End
= infrastructuredemna.rs
[= installer
[= integration
= launchers
= b
= misc
D license. bxt
D model_description. bxt
{21 Problems | @ Javadoc | [, Declaration | £ Properties 52 | B2 =08
Property Yalue
Step 1: Type in a Comment that Describes this Behawior This is the step behawvior.
Step 2: Type in a Human-Readable Diagram Label For the Property Skep
Step 3: Cptionally Specify a Constant Execution Schedule For the Beh:
Step 4 Cptionally Specify Trigger Conditions For the Behavior
Step 5 Cptionally Select Who Can Access this Behavior Everyvone
Step &; Cptionally Select a Return Type For the Behavior
Step 7: Type in a Compiled Mame skep
Step 8: Optionally Tvpe in a Comma Separated Lisk of Parameters for |
Skep 9 Optianally Tvpe in a Camma Separated Lisk of Exceptions Far k
< >
o° ; ([a pE®




& Java - Infrastructure_DemofsrcfinfrastructuredemofGasMNode.agent - Eclipse SDK
File Edit Zoom Mawvigate Search Project Bun  Window Help

-HE i % -0 - Q-  BH#G- ®S G- I [100% v | & 2ava |

[% Package Explor 52 ‘Eg Hierarchy | — O || 4% model.scare Fi *Gashode.agent 2 =0
== [ Select
= =% Infrastructure_Demo L_; Marguee Made Pressure watch for pressure change

= src w—s Conneckion
=-HE infrastructuredema

[ |
E Gashode, agent _ *
EI Gashode, groosyy ey
= IRE System Library [eclpse] 7 Behavior
B, Referenced Libraries [] Task
[= batch < Decision
[= data =k Join
= docs ] Loop
[= icons n End

= infrastructuredemna.rs
= installer
[= integration
== launchers
= lib
= misc
D license. bxt
D model_description. bxt

{21 Problems | @ Javadoc | [, Declaration | £ Properties 52 | B2 ~ =0
Property Walue
Step 1: Type in a Comment that Describes this Behawior This is the step behawvior.
Step 2: Type in a Human-Readable Diagram Label For the Property Wakch For pressure change
Step 3: Cptionally Specify a Constant Execution Schedule For the Beh:
Step 4 Cptionally Specify Trigger Conditions For the Behavior
Step 5 Cptionally Select Who Can Access this Behavior Everyvone
Step &; Cptionally Select a Return Type For the Behavior
Step 7: Type in a Compiled Mame skep
Step 8: Optionally Tvpe in a Comma Separated Lisk of Parameters for |
Skep 9 Optianally Tvpe in a Camma Separated Lisk of Exceptions Far k
< >

0* ; IEIEEELE




& Java - Infrastructure_DemofsrcfinfrastructuredemofGasMNode.agent - Eclipse SDK
File Edit Zoom Mawvigate Search Project Bun  Window Help

- i %-0-Q  BEH G- ®@ | =l < 100% v | & 1ava

[% Package Explor 52 ?g Hierarchy | — O || 4% model.scare % GasMode.agent &2 =0
— % = [,E Select

o (=% Infrastructure Dema L Marques Mode Pressure wWatch For pressure change

= (2 src s—s Conneckion
=-H2 infrastructuredema

E Gashode, agent
EI Gashode, groosyy

= Steps -
Property

+-B IRE System Library [eclipse] 7 Behavior

+-B4, Referenced Libraries [] Task

+-[== batch < Dedision

+-L= data <k Jain

+-[=F docs @ Loop

+-[= icons . End

+1-[= infrastructuredemo.rs

+[= installer

+-[= integration

+-[= launchers

+-[= lib [ Problems | @ Javadac | [, Declaration | = Properties 52 B3 ¥ =0

#-= misc Property Yalue
=] license k=t . ; : : . .

Step 1: Type in a Comment that Describes this Behavior This is khe step behaviar,

=] model_description. bt Skep 2! Type in a Human-Feadable Diagram Label For the Property “Wakch For pressure change

+ Step 3 Optionally Specify a Constant Execution Schedule For the Behavior
=l Step 4 Opkionally Specify Trigger Conditions Far the Behaviar
Skep 4a: Optionally Type in an Identifier Far the Trigger Condition

Skep 4b: Optionally Tvpe ina Query Far the Trigger Conditian lirked_fram
Skep 4o Optionally Type in the Kind of Agents ko Watkch infrastructuredema, Gashlode
Skep 4d: Optionally Twpe in the Mumber of Agenks ko Wakch (Long. Max_VYALUE Selecks all Agents)
Skep 4! Optionally Type ina Comma Separated Lisk of Target Agent Fields ko Wakch pressure
Skep 4f: Optionally Type in a Trigger Condition ko Trigger the Behaviar
Skep 4q: Optionally Type ina Delay Tyvpe Before the Behavior Triggers Later
Skep 4h: Optionally Type in a Delay Time Before the Behavior Triggers 10
Skep 4i: Opkionally Tvpe in a Trigger Ackivation Prioriky

Skep 5 Optianally Select \Whao Can Access this Behavior Evervone

Step 6 Optionally Select a Return Type For the Behavior

Step 71 Type in a Compiled Mame step

Skep 8: Optianally Tvpe in a Camma Separated Lisk of Pararmeters For the Behaviar Gashode watchedhade

Skep 9: Optionally Type in a Comma Separated Lisk of Exceptions Far the Behaviar

< >




& Java - Infrastructure_DemofsrcfinfrastructuredemofGasMNode.agent - Eclipse SDK

File Edit Zoom Mawvigate Search Project Bun  Window Help

i HE B0  EEC @ & - 9 v [00% v 5 (8 Java |
[% Package Explor 52 ‘Eg Hierarchy | — O || 4% model.scare Fi *Gashode.agent 2 =0
=t ‘cfb = [,E Select
= =% Infrastructure Demo L Marques Mode Pressure wWatch For pressure change

=R s—s Conneckion

=-HE infrastructuredema = cteps >

E Gashode, agent
EI Gashode, groosyy ey
= IRE System Library [eclpse] 7 Behavior
B, Referenced Libraries [] Task
= batch Drecision .
< . Do Task

E? data HI]: Iain
= docs ) Loop
[= icons n End
= infrastructuredemna.rs
= installer
[= integration
== launchers
= lib
= misc

D license. bxt

D model_description. bxt

{2 Problems | @ Javadac | &, Declaration | E Properties 52 | |2 = =0
Property Walue
Step 1: Type in a Comment that Describes this Task This is a task,
Step Z: Type in a Human-Readable Diagram Label For the Property Do Task,

Step 3: Optionally Choose an Type From the Task Lisk
Step 4: Optionally Maote the Example Task

Step 5 Type in Task Part 1

Step 6 Optionally Type in Task Part 2

Step 71 Optionally Type in Task Part 3

Step & Optionally Tvpe in Task Part 4

Step 9 Optionally Type in Task Part 5

ik

Conkext Operation: Find a Conkext [Context FindContesxk{String conkextPath)]
Conkext context = FindContexk("rookisub1™)

<@ | ) B @4




& Java - Infrastructure_DemofsrcfinfrastructuredemofGasMNode.agent - Eclipse SDK

File Edit Zoom Mawvigate Search Project Bun  Window Help

-BEe % 0-Q-  EH G- @& =R : < 100% v 7 | & 1ava |
[% Package Explor 52 ‘Eg Hierarchy | — O || 4% model.scare Fi *Gashode.agent 2 =0
=t ‘cfb = [,E Select
= =% Infrastructure Demo L Marques Mode Pressure wWatch For pressure change

=R s—s Conneckion

=-HE infrastructuredema = cteps >

E Gashode, agent
EI Gashode, groosyy ey

= IRE System Library [eclpse] 7 Behavior
B, Referenced Libraries [] Task
= batch < Decision Rt
= data b Join Do Tas
= docs ) Loop
[= icons n End
= infrastructuredemna.rs
= installer
[= integration
== launchers
= lib
= misc

D license. bxt

D model_description. bxt

{2 Problems | @ Javadac | &, Declaration | E Properties 52 | |2 = =0
Property Walue
Step 1: Type in a Comment that Describes this Task This is a task,
Step Z: Type in a Human-Readable Diagram Label For the Property Do Task,

Step 3: Optionally Choose an Type From the Task Lisk
Step 4: Optionally Maote the Example Task
Step 5 Type in Task Part 1

Conkext Operation: Find a Conkext [Context FindContesxk{String conkextPath)]

Conkext context = FindContexk("rookisub1™)
s

Step 6 Optionally Type in Task Part 2

Edit Using, Text Box Dialog, .

Edit: Using “Wizard Dialog...

Step 71 Optionally Type in Task Part 3
Step & Optionally Tvpe in Task Part 4
Step 9 Optionally Type in Task Part 5

ik

(;-"I_'il L) @ g




Task
Please Select the Kind of Code ko Create

{()¥ariable Assignment

) Conkexts and Agents
{:} Mowve an Agent in Space
() Statistics and Random Mumbers
() Mathemnatics

{:} Queries

() Metworks

{1 Sscheduls

) Projections

) Advanced Adaptation
() Miscellaneaous

) Model Initializer

'\':’J Mexk = ] [ Einish l [ Cancel




Variable Assignment

Please Select the Kind of variable Assignment to Perform

) Assign a Yariable

{(%)ihssign a Yariable from a Watched Agent

() Assign a Behavior Step Return Yalus From a Calculation

() Assign & Behavior Step Return Yalue From a Watched Agant

(£} < Bark ” Mexk = H Finish H Cancel




Assign a Variable from a Watched Agent

Please Select the Variable Assignment Options

Yariable Mame: | pressure| |

Watched Agent Mame: | watchedfgent |

':':’:' Einish l [ Cancel




& Java - Infrastructure_DemofsrcfinfrastructuredemofGasMNode.agent - Eclipse SDK

Bun  indow

Eile Edit
I-EHe i % 0-Q-  E#HG-
‘Eg Higrarchy | — O

Bg] Y

Zoom Mavigate Search Project

[% Package Explor 52

[,E Select
= I:‘; Infrastructure_Dermo
= src
=-HE infrastructuredema
E Gashode, agent
EI Gashode, groosyy

-_& Skeps

A8 model, score

r=1
Ld Marquee

w—a Connection

Property

Help
(=

Fi *Gashode.agent 2

CREORR R

Mode Pressure

‘Wy'akch For pressure change

Change Pressure

= IRE System Library [eclpse] 7 Behavior
B, Referenced Libraries [] Task
[= batch < Decision
[= data =k Join
= docs ] Loop
[= icons n End

= infrastructuredemna.rs
= installer
[= integration
== launchers
= lib
= misc
D license. bxt
D model_description. bxt

[3_ Problems | & Javadoc @ Declaration | = Properties 52

Property
Step 1:
Skep 2:
Skep 3
Step 4:
Skep 5
Step 6
Sktep 7
Skep
Skep 9

ik

Type in a Comment that Describes this Task

Type in a Human-Feadable Diagram Label for the Properky
Cptionally Choose an Type From the Task Lisk

Cptionally Maoke the Example Task

Type in Task Part 1

Cptionally Type in Task Part 2

Cptionally Type in Task Part 3

Cptionally Type in Task Part 4

Cptionally Type in Task Part 5

100% = | &7 ava |
=08
DEERSL
Walue
This is a task,

Change Pressure

Conkext Operation: Find a Conkext [Context FindContesxk{String conkextPath)]
Conkext context = FindContexk("rookisub1™)

pressure = watchediode, pressure

(;-"I_'il L) @ g




& Java - Infrastructure_DemofsrcfinfrastructuredemofGasMNode.agent - Eclipse SDK
File Edit Zoom Mawvigate Search Project Bun  Window Help

-HS (- 0-Q- i B#H G | B S R | & 2ava |

[% Package Explor 52 'Eg Hierarchy | — O || 4% model.scare Fi *Gashode.agent 2 =0
== [ Select
= =% Infrastructure_Demo L_; Marguee Made Pressure watch for pressure change
= sre w—s Connection

=-HE infrastructuredema
E Gashode, agent
EI Gashode, groosyy

= Steps -
Property

= JRE System Library [eclipse] %7 Behaviar

B, Referenced Libraries [] Task

= bakch < Decision Change|Pressure
[= data =k Join

(= docs 1 Loop

= icons . End

= infrastructuredemna.rs
= installer
[= integration
== launchers
= lib
= misc
D license. bxt
D model_description. bxt

{2 Problems | @ Javadac | &, Declaration | E Properties 52 | 2

Property Yalue
Step 1: Type in a Comment that Describes this Agent This is an agent,
Step 2: Moke the Agent Tyvpe Mame (Change the File Mame to Change Tl Gashode
Step 3: Optionally Tvpe in the Parent Class Mame
Step 4: Optionally Type in a Comma Separated Lisk of Inkerfaces to Impl
Step 5 Optionally Type in a Comma Separated Lisk of Imports ko Inclode
Step 6: Use the Palette on the Left ko Fill in Agent Properties and Behay

o* ; (@ o= ®




Simple Repast Model

Running the Simple Model



& Java - Infrastructure_Demo/srcfinfrastructuredemo/GasNode.agent - Eclipse SDK
File Edit Zoom Mavigate Search Project Fun Window  Help

@i %0 Q- I BHE &P CME AR o & 2ava |

I package Explar 2 ' (31 1 Batch Run Infrastruckure_Demo Madel V\Iade.agent 57 = H
[7] 2 Build Installer for Infrastructure_Cema

3 Run Infrastructure_Demo Model
ERE: Infrastructure_Demg = ) Mode pressure YWakch For pressure change
[0 4 Run Repast Simphionsy
= src
EE2 infrastruckur|  pon as b

B JRE System Librz ﬁ Open Run Dialog. .
=i Referenced Librz

Organize Favarites, ..

[-= batch -
= data [] Task
[ docs Diecision
. < Change|Pressure
[= icons <k Join
[= infrastructuredema.rs @ Loop
[-= installer 1, End
[-= inkeqgration

== launchers

= lib

(== misc
license, bxk
model_descripkion, bxk

(2 Problems | @ Javadoc | [, Declaration | = Properties 52 | = | = ¥ =0
Property Yalue
< ' -

i z [(alpo=m®




£ InfrastructureDemo - Repast Simphony
File Bun Tools Wiew  Window

RN OebPPEO .0ARAVYERE Tik Count: 0.0

Scenatio Tree ==
1
= Infrastructurebema Model

oo # Soore Conbext Builder
----- G Data Sets
------ BS Displays
----- M Miscellaneous Actions
[=)-[F= Maodel Initialization
- ® schedule Initislization
Lo ® Watcher Initialization
=] Cutputters
----- ™ Random Streams
------ 4 User Specified Actions

Scenario Tree
Fun Options Parameters

Infrastructurebemo loaded | | | o




£ InfrastructureDemo - Repast Simphony
File Run Tools  Wiew  Window

SrRMOPPEO .0VANVEREE Tk Count: 0.0

Scenario Tree a0 o

iEp Infrastructurebemo Model

=1-[E=r Madel Initialization
- ® Schedule Initialization
e % Watcher Initialization

=] QubpuUtters
----- ™ Random Skreams
------ 1 User Specified Actions

Scenario Tree
Fun Opkions Parameters




£ Display Configuration

Display Details
Please enter the name and kype of the display as well the projections the display should visualize

General

Mame; | 20 Display |

Type: |2D V|

Projeckions and YWalue Layers

Gashletwork,
arid

@0
AL )




£ Display Configuration

Agent Style

Please provide a skyle For each agent type in the model and the order in which the layers will

appear

[ Up ][ Davn ]

Layer Crder

Fareground

Background

Agent Mame:

| infrastructuredema, Gashode |

Style Class:

}‘epast.simphuny.visualizatiu:un.visualizatiunED.style.DefauItStvleZD V|

[

Edit Style ]

Previous ] [ Meck




£ Display Configuration

Grid Style

Please enter the grid style details

Grid Parameters
arid Mame: Grid

LInit size:

Shiow Grids

arid Calar; E]

Previous ] [ Meck




£ Display Configuration

Edge 5Style
Please provide an edge style For each network in the display

Gachlebwork Metwork Mame:

| Gastetwork, |

Edge style Class:

}epast.simphnn’y.visualizatinn.visualizatiu:unZD.st\y'le.DeFauItEdgeStylezD W |

Edit Skyle

Previous ] [ Meck




£ Display Configuration

Schedule Details

Please enter the update schedule start time, priority, Frequency and interval For this display

Schedule Parameters

Start Time | 1.0 |

Priarity Last W |

Frequency | REPEAT w |

Interval | 1.0 |

Finish l [ Cancel




Fi

le Bun Tools Wiew Window

| Scenario Tree

Scenario Tree
Fun Options Parameters

InfrastructureDemo - Repast Simphony

ORE OPPEO QUARNVBOE

yin | _| Infrastruckurebemo: 20 Display

|E|4-I-i L | Gashetwork

Tick Count: 0.0




File Bun Tools

Wiew Window

OwEOPPEO =QVANVEBOE

InfrastructureDemo - Repast Simphony

| Scenario Tree

g I u I 1rifrastructureDemo:2D Display

Scenario Tree

Fun Options

Parameters

15 |[L]|d

E#I-i L | Gashetwork

& |

Agents

Gaskode 1
Gashode 2
Gashode 3
Gashode 4
Gashode 5
Gashode &

g B

Pressure

300




£ InfrastructureDemo - Repast Simphony

File Bun Tools Wiew  Window

ORE OPPEO QUARNVBOE

| Scenario Tree

fau I 1rifrastructureDemo: 20

Scenario Tree

Fun Options Parameters

Tick Count: 0.0

Y 4-I-h |,§_| Gashetwork

& £ #

Agents

Gashode 1 - Gashode 2
Gashjode 2 -» Gashode 5
Gashode 5 - Gashode 7
Gashode 7 - Gashode 4
Gashode 4 -» Gashode 3

* Gashode &

T

b

& =:

8 o=

SOUrCE Gashode 3
kargek Gashode &
weight 1




File Bun Tools Wiew  Window

InfrastructureDemo - Repast Simphony

| Scenario Tree

=

----- el
L

..... fj

= [
L

..... ~

-B
R ]
..... ~

_____ ®

Scenario Tree
Fun Options Parameters

OBpE OPPEBO ReVAVEOE

yin | _| Infrastruckurebemo: 20 Display

Tick Count: 0.0




£ InfrastructureDemo - Repast Simphony
File Bun Tools

Wiew Window

: Fi oph B ( = B ; .
OE OPPBEO TdVANVEOE Tick Court: 0.0
| Scenario Tree ™ 0O — || InfrastructureDemo:2D Display =1 u "
B -"5 "L . m
B = F
-B
b il
L Y L]
..... ]
..... "
= . a
L
..... ]
....... - .
..... la]
| @
Scenario Tree [
Run Opkions Patarmeters
Gashode 1
Gashode 1
Mode pressure: | 300
Lacations
arid: 3, 27




£ InfrastructureDemo - Repast Simphony
File Bun Tools

Wiew Window

: Fi oph B ( = B ; .
OE OPPBEO TdVANVEOE Tick Court: 0.0
| Scenario Tree ™ 0O — || InfrastructureDemo:2D Display =1 u "
B -"5 "L . m
B = F
-B
b il
L Y L]
..... ]
..... "
= . a
L
..... ]
....... - .
..... la]
| @
Scenario Tree [
Run Opkions Patarmeters
Gashode 1
Gashode 1
Mode pressure: | 100
Lacations
arid: 3, 27




£ InfrastructureDemo - Repast Simphony
File Bun Tools Wiew  Window

i} l_-"r J!_l-l D 9 D G {f} % @ \_}5 ﬁ ﬂu E ﬁ E Tick Count: 13.0

| Scenario Tree g I u I 1rifrastructureDemo:2D Display

Scenario Tree [
Run Opkions Patarmeters

| Gashode 2 =0 x|

Gashode 2

Mode pressure: | 100

Locations

Grid: 11, 25

zashode 1| Gashode 2

Paused w




Simple Repast Model

Freezedrying and Loading Data



= Freeze dry current model state

Select Data Source Type

Choose a bype For your data source,

Delimited File

Database

Lask




£ Freeze dry current model state

Context selection

Select the context whose data you would like to Freeze dry.

(%) Use the Root Context

) Use a Specific Context

Conktext Marme |

Prewvious ] [

Mexk

Cancel




£ Freeze dry current model state

Delimited File Freezer
Select the lacation aof the delimited files and their details,

Draka Loader Details

Draka File Directory |

| [ Browse, ..

Drata File Details

{1 Tab ) Space

() Other: I:I

Prewvious

(%) Comma §, ) ) Calon {2 ) Semicalon {;)

Cancel




(O ][ & ]
|C:'I_Repasl:S'l,wurkspace'l,Infrastructure_Demu'l,data |

[*-[= PythonZ5 -
=17 Repasts -
-7 eclipse
=I5 workspace
-7 .metadata
EIIE| Infrastruckure_Demo
-7 .settings
-7 bakch
- bin
e
-7 docs
-7 icons
-7 infrastructuredema.rs
-7 installer
-7 inkegration —
-7 launchers
-5 lib
-7 misc
-7 st M

[ Qpen H Cancel




£ InfrastructureDemo - Repast Simphony
File  Run  Tools  Wiew  Window

SrRHMOPPEO .0VANVEERE Tick Count: 0.0

Scenario Tree

[F= InfrastructureDema Madel
EIE.- Infrastruckurebemo
----- e Charts
'-:JE' DataLoaders oot ot | oader
Lo Y SCOFE COfrereraae
----- G Daka Sets
=-M& Displays
‘oo # 2D Display
----- M Miscellaneous Actions
[=--[F= Model Inikialization
. ™ Schedule Initiglization
o % AWatcher Inikialization
~-f=| Oubputters
----- M FRandom Streams
------ - User Specified Actions

Scenario Tree
Fun Gptions Parameters




5select Data Source Type
Choaose a bype Far yaur daka source,

Directly From the Score File
Database data

Delimited File
A Specific lava Class




Delimited Files Data Source
Select the location of the delimited Files and their details,

Drata Loader Details

Drata File Directory | tepastSyworkspace Infrastructure_Demoldata | [ Browse, .,

Drata File Dekails

(%) Comma {, ) () Calon ;) ) Semicalan {;)

{1 Tab () Space

(3 Other: I:I

Previous ] [ ek

Cancel




Context Information
Sef the id af the contesxt ko load.

Conkext Details

Conkext ID: | Infrastructurebemo

Previous ] [ ek




Simple Repast Model

Customize Display Properties



2 QOptions Editor

General

Agent Skyle
arid Skyle

Edae Style

Schedule ...

Schedule Details

Please enter the update schedule start time, priority, frequency and inkerval Far

this display

General

Mame: | 2D Display

Type: 2D
Projections

Gashetwork
arid

[ QK ][ Apply all ][ Cancel




< Options Editor

General

| Agent Skyle |

arid Skyle
Edae Style
Schedule ...

Agent Style

Please provide a skyle for each agent type in the model and the arder inowhich
the lavers will appear

[ Up ][ Daovn ]

Layer Order Agent Mame:
Foreground | infrastructuredemo, Gaskode
Skyle Class:

Pepast.simphn:nn':.-'.visualizatin:nn.visualizatiDnED.style.DeFaultSl

[ Edit Style

Background

[ QK ][ Apply all ][ Cancel




2 2D Shape Editor

Icon Shape and Colar TIcon Preswig

- [

] [ Clear Icon File ]

[ Select Icon File

Sample Label
Icon Size
Yalue rinirnm Maximum Scaling
getPressure v | 1.0 v | 000 v 500 v
Icon Label
Yalue Position Offset
}:DString v| }:nttnm v| 5.0
Icon Label Fonk
Fonk Font Size Font Style  Font Color
|.ﬁ.rial V| IB V| |F'Iain V| . |

Yariable Icon Color

Value Minirn Masirmumm Sealing
Red 0.0 v| o v| 1.0 v| Lo v|
Green 0.0 v n.a v| oo v/ .o v|
Blue | 1.0 v| o v| 1.0 v| Lo v

[

K ] [ Cancel

]




< Options Editor

General
Agent Skyle
arid Skyle

Edae Style

Schedule ...

Edge Style

Please provide an edge style for each netwaork in the display

Gashetwork

Metwork Mame:

| Gashetwork

Edge Style Class:

Ist.simphn:nn':.f.visualizatin:nn.visualizatinnzD.st':.-'le.DeFauItEdgeStylezD ~

[ Edit Style

[ QK ][ Apply all ][ Cancel




< 2D Edge Style Editor

Edge Style and Color

——~ (1|

Edge Thickness
Yalue Minimum Masirnmm Scaling
1.0 v| o v| to v| to v

Wariable Icon Color

Value Minirur M Scaling
Red 0.0 v| .o v| 1o v| |0 v|
Green 0.0 v| .o v| oo v| |0 v|
Blue | 1.0 v 0 v 0.0 v| o v

Icon Preview

QK ] [ Cancel




£ InfrastructureDemo - Repast Simphony
File Bun Tools Wiew  Window

f} Fr J|I_l_l_l €9 p D |j G IE @ \_}5 ﬁ (‘1\) E ﬁ E Tick Count: 0.0

| Scenario Tree g I u I 1rifrastructureDemo:2D Display
C I fEI
| |
&
GESNOag 1 *‘.\
SRSMOT
.W’KH__ GO0y o
GhsMddd 3
----- ~ ] GhsHOMed ]
...... £ T A
5,
‘ SRsSMAdg 7
Ghs[Mddd &
£ >
Scenario Tree
Fun Options Parameters




InfrastructureDemo - Repast Simphony
Wiew Window

File Bun Tools

OBpE OPPEBO ReVAVEOE

Tick Count: 0.0

| Scenario Tree

™ 0O — || InfrastructureDemo:2D Display

=1 u "

~

Scenario Tree

Fun Opkions

Parameters

Gashode 1

Gashode 1

Mode pressure;

Locations

arid:

1ho

3, 27

i- L m
¢
CasNnaE i.\
GaSHOd
.W’KH__ GO0y o
ShsNddd 3
) GEsiad.a ]
\ R
~
GasMNOdg 7
GhsMddd &




File Bun

Tools  Wiew Window

D@2 BE OPPEO VA NVEHOE

InfrastructureDemo - Repast Simphony

Tick Count: 39.0

| Scenario Tree

™ 0O — || InfrastructureDemo:2D Display

=1 u "
My ] _ JE m
]
[REEIRIE] 2 ]
ashNpdE I
b .,( GagrpaE |
< > SEIREERR |
Scenario Tree \.hb .II
Fun Opkions Parameters 15"' ahl = IIII
Gashode 1 ™, \I
Gashode 1
hagrpde
Mode pressure: | 100
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i Data Set Editor

General Settings
Enker general setkings for the Data Set.

Marmne: | & Data Set| |

Daka Sek I0: | Diaka Set 1 |

Agent Class; | Gashode




i Data Set Editor

Agent Mappings

Create daka mappings that will generate data and map that daka to a column name.,
These are mappings may be aggregate over all the agents or apply only ko a single agent,

Column Mame Source

[ gdd - ” Remove

Previous Zancel




i Data Set Editor

Agent Mappings

Create daka mappings that will generate data and map that daka to a column name.,
These are mappings may be aggregate over all the agents or apply only ko a single agent,

Column Mame Source

Tick, current kick: double

[ add v” Remove ]

[ Previous ][ Mext ]




i Data Set Editor

Agent Mappings

Create daka mappings that will generate data and map that daka to a column name.,
These are mappings may be aggregate over all the agents or apply only ko a single agent,

Column Mame Source
Tick, current kick: double
Tick. current tick: double w

current run number: ink
getMetaClass(): MetaClass
netPressurel); double
koSkringl): Skring

[ add v” Remove ]

[ Previous ][ Mext ]




i Data Set Editor

Agent Mappings

Create daka mappings that will generate data and map that daka to a column name.,
These are mappings may be aggregate over all the agents or apply only ko a single agent,

Column Mame Source

Tick, current kick: double

Pressure getPressurel): double

[ add v” Remove ]

[ Previous ][ et ] Finiish




i Data Set Editor

Agent Mappings

Create daka mappings that will generate data and map that daka to a column name.,
These are mappings may be aggregate over all the agents or apply only ko a single agent,

Column Mame Source

Tick, ||:urrent kick: double

Pressure getPressured): double
koSkringl): Skring

[ add v” Remove ]

[ Previous ][ et ] Finiish
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File Run Tools Wiew window
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select Data Source Type
Choose a bype For ywour daka source,

Cvnamic Sized Histogram
Skatically Sized Histogram

wit Line or Bar Chart, or Scatterplok




Chart Data Mappings
Select the sources For the chart's daka,

Chart Diata Properties

harne | A Chart
DataSet |Data Set 1 v|
=-fxis Column |Ti|:k V|
SEries
Series Mame ¥-fixis Walue

Prewvious ] [ Mext ] Lask

Einish
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Chart Data Mappings
Select the sources For the chart's daka,

Chart Diata Properties

harne | A Chart
DataSet |Data Set 1 v|
=-fxis Column |Ti|:k V|
SEries
Series Mame ¥-fixis Walue
Marne Marne

Prewvious ] [

Mext ] Last Finish

Cancel




Chart Data Mappings
Select the sources For the chart's daka,

Chart Diata Properties

Marme | & Chart

Diata Set |Data Set 1

w-Axis Column | Tick.

Seties

Series Mame

Y-fxis Walle

[ add H Remove

Prewvious ] [
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Wisual Settings
Select the settings For how you would like the chart displayed.

Chart Sktyle Properties

Type af Chart | Line Chart

General Properties

Visble ¥-fxis Range | 100.0

Show Legend

Prewvious ] [ Mext

Cancel
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£ File Outputter Wizard

Data Info

Enter the file outputter's name, data source, and choose the columns to be
oukpuk,

Data Properties

Mame | File Dutputter |

Diata Set Id |Data Set 1 v |

File Format Properties

Delimiter | . |
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Pressure
Tick.
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£ File Outputter Wizard

Data Info

Enter the file outputter's name, data source, and choose the columns to be
oukpuk,

Data Properties

Mame | File Dutputter |
Data Set Id Daka Sat 1 v|
File Format Properties

Delimiter | . |
File: Calurnns

Pressure
Tick,

@
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£ File Outputter Wizard

File Properties

Enter the properties of the file, and the way the data should be Formatted

Cuikpuk File Properties

File Mame | ModelJutput bk

Write Header [ ] Append Ta File
Insert Current Time in File Mame

Einish ][ Cancel
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& Java - Infrastructure_Demo/fsrcfinfrastructuredemo/GasNode.agent - Eclipse SDK
File Edit Zoom Mawvigate Search Project Bun Window  Help

N HE  $-0-Q-  BHEE- S G- iU |l @ (& sova |

% Package Explar 532 ‘Eg Hierarchy | — O || 4% model.scare i *GasMode.agent 2 =08
=t Q:'b v [}5 Select
r-1
= =% Infrastructure_Demo L4 Marquee Node pressure Watch For pressure change
= are w—a Canneckion

=H infrastructuredema
@ Gaskode, agent:
EI GasMode, grootyy

= Steps -
Property

=\, JRE Syskem Library [eclipse] . Behavior

Bl Referenced Libraries [] Task

= batch < Decision Measured Pressure "

= data . i B Change|Pressure
= docs 5l Loop

[= icons N End

= infrastructuredema.rs

[~ installer

[= integration

[= launchers

= lib

== st
D license, bxt
D model_description. bxt
D ModelDutput, 2007 Mow, 28.21_05_25
|:| ModelQutpuk, 2007 Mov,28,21_11_41_
= Repast.settings

D welocity, log [L Problems | & Javadoc @ Declaration | = Properties &3 El console | =] | ::::} = =B
Property Walue
Skep 1: Type in a Comment that Describes this Property This is an agent property,
Step 2: Type in a Human-Readable Diagram Label For the Propertsy Measured Pressure
Skep 3: Type in a Compilable Mame For the Property measuredPressure
Step 4: Optionally Select Who Can Access this Property Everyaone
Step 5: Optionally Choose a Type For this Property (g.g., "def” for any, "boolean,” "inl double
Step 6: Optionally Type in a Defaulk value For this Properky 1]
£ | £ b

B
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File Edit Zoom Mawvigate Search Project Bun Window  Help
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= data
= docs
[= icons
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= installer
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== lib
[ misc
=] license. kxt
|=| model_descripkion, k=t
= Maodeloutput, 2007 Moy, 28,21 _05_25
= Modeloutput, 2007 Mov.28.21_11 41
|=| ModelCutput, 2007 Mov.28.21_15_26_
|=| ModelCutput, 2007 Mov.28.21_14_15_
|=| ModelCutput, 2007 Mov.28.21_14_37_
=| Repast.settings

=] welocity lag

] o O o O O O Yy O e O

mhid

#8 model, score T GasMode.agent &7

[}5 Select

F=1
Ll Margquee

B 3}1 Java

Mode pressure Wakch For pressure change Measure Pressure

w—a Conneckion
= Steps -
Property

7 Behavior
[] Task

< Decision Measured Pressure
=k Jain
Al Loop
71 End

Change|Pressure
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Properky
Skep 1: Type in a Comment that Describes this Behavior
Step 2: Type in a Human-Readable Diagram Label for the Propertsy
= Skep 3: Optionally Specify a Constank Execution Schedule For the Behavior
Step 3a: Optionally Type in a Constant Starting Time for the Behavior
Step 3b: Optionally Type the Mumber of Randomby Selected Agents that will Perform the Behavior
Step 3o Optionally Type in a Conskant Repeat Interval for the Behavior
Step 3d: Optionally Tvpe in a Constant Execution Priority For the Behavior
Step 3e: Optionally Type in a Constant Concurrent Execution Duration For the Behavior
Step 3f: Optionally Choose Whether or Mok to Shuffle Ties in the Scheduling Order for the Behavior
+ Skep 4: Optionally Specify Trigger Conditions for the Behavior
Skep 5: Optionally Select Who Can Access this Behavior
Sktep &: Optionally Select a Return Type For the Behavior
Step 7: Type in a Compiled Mame
Skep 8: Optionally Type in a Comma Separated List of Parameters For the Behavior
Skep 9: Optionally Type in a Comma Separated List of Exceptions for the Behavior

- |+
E| 5

Yalue
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Everyone
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& Java - Infrastructure_Demo/fsrcfinfrastructuredemo/GasNode.agent - Eclipse SDK
File Edit Zoom Mawvigate Search Project Bun Window  Help

Cf-HE - 0-@-  EHF G- B3y G- i | & tava |
% Package Explar 232 'E: Hierarchy | — O || 4% model.scare Ei *GasMNode.agent 52 =08
=t Q:'b v [}5 Select
= = Infrastruckure_Demo :;: Marquee Node pressure W atch For pressure change Measure Pressure
= sre s ConnEckion

=H infrastructuredema
@ Gaskode, agent:
EI GasMode, grootyy

= Steps -
Property

=\, JRE Syskem Library [eclipse] . Behavior

Bl Referenced Libraries [] Task

[ hatch < Decision Measured Pressure Measire
= data 2 Toin Change|Pressure
[= docs 5l Loop

[= icons N End

== infrastructuredemo.rs

[~ installer

[= integration

[= launchers

= lib

== st

license, bxt

model_description. bxt
ModelDutput, 2007 Mow, 28.21_05_25
ModelQutpuk, 2007 Mov,28,21_11_41_
ModelQutpuk, 2007 Mo, 28,21 _13_26_

ModelOutput. 2007 Nov. 28.21_14_13. (% Problems | @ Javadoc @ Declaration [ Properties &3 E! console | = |_~L—"l> B Y =0
ModelQutpuk, 2007 Mo, 28,21_14_37_ —

|=| Repast,settings Flrgfsisty Value
velocity.log Skep 1: Type in a Comment that Describes this Task This is a task,
Skep 2: Type in a Human-Readable Diagram Label For the Property Measure
Cptionally Choose an Type From the Task List Math Qperation: Assign a Uniform Randorm Mumber Bebween 5.0 and 15,0
Skep 4: Optionally Make the Example Task % = RandomDraw(s.0, 10.0)
Skep S Type in Task Part 1 % = RandomDraw(s.0, 10.0)

Skep 6: Optionally Type in Task Part 2
Step 7: Optionally Type in Task Part 3
Skep &: Optionally Tvpe in Task Part 4
Skep 9; Optionally Type in Task Park 5

B




& Java - Infrastructure_Demo/fsrcfinfrastructuredemo/GasNode.agent - Eclipse SDK

File Edit Zoom Mawvigate Search Project Bun Window  Help

(f-HE % 0-@-  EH# G- B3y ) o ¢ 100% v I | &7 1ava |
% Package Explar 22 ‘Eg Hierarchy | — O || 4% model.scare i *GasMode.agent 2 =08
=t Q:'b v [}5 Select
= = Infrastruckure_Demo :;: Marquee Node pressure W atch For pressure change Measure Pressure
= sre s ConnEckion

=H infrastructuredema
@ Gaskode, agent:
EI GasMode, grootyy

= Steps -
Property

=\, JRE Syskem Library [eclipse] . Behavior

=i, Referenced Libraries [] Task

[ hatch < Decision Measured Pressure Measire
= data 2 Toin Change|Pressure

= docs 5l Loop

[= icons N End

= infrastructuredema.rs

[~ installer

[= integration

[= launchers

= lib

== st
D license, bxt
D model_description. bxt
D ModelDutput, 2007 Mow, 28.21_05_25
|:| ModelQutpuk, 2007 Mov,28,21_11_41_
D ModelQutpuk, 2007 Mo, 28,21 _13_26_

=) Modeloutput. 2007 Nov.28.21_14_13 (% Problems | @ Javadoc | [, Declaration | £ Properties £2 E! console | 5| |
D ModelDutput, 2007 Mow, 28.21_14_37_ S
= Repast.settings Flrgfsisty Value
D velocity.log Skep 1: Type in a Comment that Describes this Task This is a task,
Skep 2: Type in a Human-Readable Diagram Label For the Property Measure
Skep 3: Optionally Choose an Tyvpe From the Task List Math Operation: Assign a Uniform Random Number Between 5.0 and 15,0
Skep 4: Optionally Make the Example Task % = RandomDraw(s.0, 10.0)
Step 5 Type in Task Part 1 measuredPressure = pressure + RandomDraw(-20.0, 20.0)
Skep 6: Optionally Type in Task Part 2
Step 7: Optionally Type in Task Part 3
Skep &: Optionally Tvpe in Task Part 4
Skep 9; Optionally Type in Task Park 5
£ | £ b

B




& Java - Infrastructure_Demo/fsrcfinfrastructuredemo/GasNode.agent - Eclipse SDK

File Edit Zoom Mawvigate Search Project Bun Window  Help

N HE B0 BEG S o - @ ([100% v 5 (@) 2ova |
% Package Explar 22 ‘Eg Hierarchy | — O || 4% model.scare i *GasMode.agent 2 =08
=t Q:'b v [}5 Select
= = Infrastruckure_Demo :;: Marquee Node pressure W atch For pressure change Measure Pressure
= sre s ConnEckion

=H infrastructuredema
@ Gaskode, agent:
EI GasMode, grootyy

= Steps -
Property

B IRE System Library [eclipse] . Behavior

=i, Referenced Libraries [[] Task

[== batch Deecision Measured Pressure

= data g - Change|Prassure Measure
oin

[= docs 5 Loop

[= icons T, End

= infrastructuredema.rs

[~ installer
[= integration
[= launchers
= lib
== st
D license, bxt
D model_description. bxt
D ModelDutput, 2007 Mow, 28.21_05_25
|:| ModelQutpuk, 2007 Mov,28,21_11_41_

D ModelQutpuk, 2007 Mo, 28,21 _13_26_ [L Problems | & Javadoc @ Declaration | = Properties &2 El console | =] | :~=:{> = =2 H
E ModelQutpuk, 2007 Mo, 28,21_14_13_ Property Value
MDdEIOUtpU_t'EDD?'NW'EB'EI—H—S?' Skep 1: Type in a Comment that Describes this Agent This is an agent.
=l Repa.st.settlngs Skep 2: Mote the Agent Type Mame (Change the File Mame to Change Thi Gashode
=] velocity log Step 3: Optionally Type in the Parent Class Name
Skep 4: Optionally Type in a Comma Separated Lisk of Interfaces ko Imple
Skep 5: Optionally Type in a Comma Separaked Lisk of Imports to Indude
Step 6: Use the Palette on the Left ko Fill in Agent Properties and Behavic
£ | £ b
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< Qptions Editor

General Se. ..

|F'.|;|ent Map... |

Schedule P...

Agent Mappings

Create daka mappings that will generate data and map that data to a column name,
These are mappings may be aggregate over all the agents or apply only to a single

Colurmn Mame

Source

Marne kaSkringl): Skring
Pressure getPressurel); double
Tick, current tick: double

Add - ” Remove ]

[ o4 H apply All H Cancel




< Qptions Editor

General Se. ..

|F'.|;|ent Map... |

Schedule P...

Agent Mappings

Create daka mappings that will generate data and map that data to a column name,
These are mappings may be aggregate over all the agents or apply only to a single

Colurmn Mame

Source

Marne kaSkringl): Skring

Pressure getPressurel); double

Tick, current tick: double
MeasuredPressure asuredPressurel): double

Add - ” Remove ]

[ o4 H apply All H Cancel




£ A Chart

Chart Dat, ..

VWisual Setti,. .

Chart Data Mappings
Select the sources for the chart's data,

Chart Data Properties

Mame | A Chart |
DataSet | DataSet 1 v|
w-is Colurnn |Ti|:k V|
Series
Series Mame ¥-fxis Walue

MeasuredPressure

[ fdd H Remove ]

[ oK ][ apply Al

] [ Cancel
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& Java - Infrastructure_Demo/fsrcfinfrastructuredemo/GasNode.agent - Eclipse SDK

File Edit Source Refactor Zoom  Mawigate Search Project Run Window Help
=it . . ] I . A
LJTE] :ﬁvﬁv%v:ﬁ&?@':gﬁ 3 . =T :<:-’ ﬁ' Ja""'a|
% Package Explar 232 'E: Hierarchy | — O || 4% model.scare Ei *GasMNode.agent 52 =08
=t Q:'b v [}5 Select
r=q
= =F Infrastructure_Demo L4 Marquee Node pressure Wakch for pressure change Measure Pressure
(2 sre s—a Connection
E:% JRE Swskem L?I:urar?.-' [eclipse] = creps -
=i Referenced Libraries
E batch Property
= data 7 Behavior
= docs [] Task
= icons < Decision Measured Pressure h .
ange|Pressure
[ infrastructuredema.rs 5 Jain g
= installer 5l Loop
[= inteqrakion N End
== launchers
= lib
= misc
. =] license. kxt
. model_descripkion, bxt
'-.felu:u:lt';.-' log
< | >
[L Froblems | @ Javadoc @ Declaration | =] Properties &3 El console | E |:~=::> = =08
Property Walue
B




& Java - Infrastructure_Demo/fsrcfinfrastructuredemo/GasNode.agent - Eclipse SDK

File Edit Zoom Mawvigate Search Project Bun Window  Help
MHE P00 R  BHE & G i g [ & 3avs |
% Package Explar 22 'E: Hierarchy | — O || 4% model.scare i *GasMode.agent 2 =08
=t Q:'b v [}5 Select
r-q
= =F Infrastructure_Demo L4 Marquee Node pressure Wakch for pressure change Measure Pressure
(2 sre s—a Connection
E:% JRE Swskem L?I:urar?.-' [eclipse] = creps -
=i, Referenced Libraries
(= batch Property
= data 7 Behavior
= dacs [] Task
= icons < Decision Measured Pressure
[ infrastructuredema.rs 5 Jain
= installer 5l Loop
[= inteqrakion N End
== launchers
= lib
[= misc
license, txt Change Pressure
model_descripkion, bxt
|=| Repast,settings
welocity, log
< >
[L Froblems | @ Javadoc @ Declaration | =] Properties &3 El console | E | ::::} = =08
Property Walue
Skep 1: Type in a Comment that Describes this Agent This is an agent,
Skep 2: Mote the Agent Tyvpe Mame (Change the File Marm Gashlode
Skep 3: Optionally Type in the Parent Class Mame
Skep 4: Optionally Tvpe ina Comma Separated Lisk of Inke
Skep S: Optionally Type ina Comma Separated Lisk of Imp
Step 6: Use the Palette on the Left ko Fill in Agent Propert
=




& Java - Infrastructure_Demo/fsrcfinfrastructuredemo/GasNode.agent - Eclipse SDK

File Edit Zoom Mawvigate Search Project Bun Window  Help
=it = . . ] I . A Y
LJTEu:ﬁvﬁv%v:ﬁ&?@':@Q 3 =T :<:-’ 100%  |» §|3}.JJEVE|
% Package Explar 22 'E: Hierarchy | — O || 4% model.scare i *GasMode.agent 2 =08
=t Q:'b v [}5 Select
r-q
= =F Infrastructure_Demo L4 Marquee Node pressure Wakch for pressure change Measure Pressure
(2 sre s—a Connection
E:% JRE Swskem L?I:urar?.-' [eclipse] = creps -
=i, Referenced Libraries
(= batch Property
= data 7 Behavior
= docs [] Task
= icons < Decision Measured Pressure
[ infrastructuredema.rs 5 Jain v Jriteria
= installer 5l Loop
[= inteqrakion N End
== launchers
= lib
[= misc
license, txt Change Pressure
model_descripkion, bxt
|=| Repast,settings
welocity, log
< >
[L Froblems | @ Javadoc @ Declaration | =] Properties &3 El console | E |:~=::> = =08
Property Walue
Skep 1: Type in a Comment that Describes this Skep This is an agent decision,
Step 2: Type in a Human-Readable Diagram Label for the  Evaluate Criteria
Skep 3: Optionally Choose an Example from the List (Mote volkage = 2,volks
Skep 4: Type in the Evaluation Criteria
B
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File Edit Zoom Mawvigate Search Project Bun Window  Help
=it = . . ] I . A Y
B #%-0-@- EH#H G- @4 G- . 100% v I (& 1ava |
% Package Explar 22 'E: Hierarchy | — O || 4% model.scare i *GasMode.agent 2 =08
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Advanced example

Gas-node model
Social network model

Sky center model (GIS)
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Resources

http://repast.sourceforge.net
http://portal.ncess.ac.uk/access/wiki/site/mass/repastcity.html
http://agent2007.anl.gov/2007pdf/Paper%2015%20--%20North%20Agent®
http://agent2007.anl.gov/2007pdf/Paper%2016.pdf
http://www.agent2006.anl.gov/2006procpdf/Howe Agent 2006.pdf
http://agent2007.anl.gov/2005procpdf/Agent_ 2005 North Runtime.pdf
http://www.agent2006.anl.gov/2006procpdf/Tatara_Agent 2006.pdf

http://www.us.oup.com/us/catalog/general/subject/Business/Management/


http://repast.sourceforge.net/
http://portal.ncess.ac.uk/access/wiki/site/mass/repastcity.html
http://agent2007.anl.gov/2007pdf/Paper%2015%20--%20North%20Agent%202007_ALM_MJN_alm2_chngsaccpt_NEW.pdf
http://agent2007.anl.gov/2007pdf/Paper%2016.pdf
http://www.agent2006.anl.gov/2006procpdf/Howe_Agent_2006.pdf
http://agent2007.anl.gov/2005procpdf/Agent_2005_North_Runtime.pdf
http://www.agent2006.anl.gov/2006procpdf/Tatara_Agent_2006.pdf
http://www.us.oup.com/us/catalog/general/subject/Business/Management/StrategicManagement/?view=usa&ci=9780195172119

Tomasz Kanik

tkanik@o?2.pl
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