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What i1s JAS :

e An open source collection of tools to build ABMs
e Based on the Swarm paradigm
e Written using Java and XML
e Founded on 3rd party well-tested open-source libraries

e An application that loads, executes and controls
simulation experiments

e XML project files contain information like list of models to
run, classpaths, seed number, windows layout, etc.
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The principles of the project :

e Screen technicalities within the package (using
abstract template classes)

e “Do not reinvent the wheel”: importing ready to
use packages ensures tool reliability (hopefully :-)

o For each linked package it is important to create an
interface layer reducing original complexity of the tool
and integrating it with other JAS’ features
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The JAS.jar architecture 3

Just for particular
needs

\S

JAS Users

Third part libraries

JAS interface layout \i

Specific code

JAS.jar package

External tools 4
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Libraries JAS Is based on

Library Author Use
ptPIot Berkley University |Plotting
COLT CERN Random generation and statistics
jExcelApi Andy Khan Microsoft Excel format I/O
SVG-Batik Apache SVG image generation
XML-RPC Apache Sim2Web’s remote calls
5
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The JAS application :

The HeatBugs project file:

JAS models are stand alone

H i i <?xml version="1.0" encoding="UTF-8" ?>
applications based on the JAS library 2IAS projeciNamesObstieabuge™
but they can be managed as the <ProjectParameters >
y g y
<TimeUnit>7</TimeUnit>
were documents thanks to the XML <MajorVersion>0</MajorVersion>
project document. <Seed randomSeed="true">1020968840339</Seed>

<ProjectDescription>Model with observer
example.</ProjectDescription>

JAS is able to load models and drop <IProjectParameters >

: : <Model className="HeatBugsModel">
them from memory without ShUttlng <Window title="Heatbugs ">5,130,400,400 </Window>
down the JVM </Model>

<Model className="HeatBugsObserver">
<Window title="Unhappiness">

504,380,500,300 </Window>
How to create a model <Window title="Space viewer">
626,23,320,320</Window>
1. Type code </Model>
<ClassPath>
2. Compile it <Path>.\examples\HeatBugs </Path>
</ClassPath>
</JAS>

3. Generate XML project
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JAS’ highlights :

Real time execution mode

Sim2Web: a Jas-Zope bridge architecture to publish
simulations on the web

jas.engine.AgentList allows asynchronous method
execution

GA, ANN, CS native packages (under construction)

A multi-run template class for automatic parameter
calibration

Some of the turtles’ instructions from Starlogo
Desktop GUI application mode
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JAS’ highlights: MultiRun

e jas.engine.MultiRun
e public void go()
e public abstract [] startModel()
e public abstract boolean nextModel()

e An example by Matteo Richiardi
e FirmDynamics
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JAS’ highlights: Turtle :

e jas.space.Turtle Instructions from StarLogo

public void forward (int steps)

public boolean leap(int steps)

public void setXY(int x, inty)

public int getNextX(int steps)

public void setHeading(int heading)
public void turnCardinalLeft(int steps)
public void turnRight(int degrees)

e An example: Termites
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JAS’ highlights: Desktop mode

e >java —jar JAS.jar -d

o=

whsmsLavd
2]
VG

| Lomivamie || Sswinm

=1

" Deikeranms pacms ®
Lot packais ®

Kl Foiingl

wiaf "
sl
nmf
-0

-l

10



M http://jaslibrary.sourceforge.net : : :
e P

The current JAS’ structure

jas.engine Simulation engine, time manager, GUI layer.
J 9
jas.events The event architecture
: : General purpose 1/O classes supporting CSV,
jas.10
' Excel and XML formats
jas_net Network tools (Sim2Web, remote controlling, ...)
|as.plot The plotting tools (mostly based on ptPlot library)
Jas.p
[as.probe The probe library (similar to the Swarm’s probes)
]as.p
: d A rich pseudo-random generation library (mostly
Jas.random based on the COLT library)
jas.space Bi-dimensional grids, cellular automata, etc.
jas.stats Statistical probes n
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The core package layout

jas.engine.Sim L
I N (R
Y D A Thread
e jas.events.EventList
L MO T
[ ISimEventlistenarf - - - - - - - - - 1 -
S jas.engine.SimEngine —_—
R :::::::::::::i:“:ljas.randum.RandumGeneratur
ZZZZZZZZZZJ’,IZZZ..IZZZZZZZZZ.ZZ """" BMACHEE © © o o o e e el
JFrame [ R IR
ISimEventifsterner © 0 0 0 0 0 0 00 DL L DL L e, T T

jas.engine.ComtrolPanel

Jas.engine ProjectDocinnent
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The jas.events package

- intarface
. | ISimEventl istener

SimSimpleEvent

Itmanages an events'
narbane collector

~ . [simSystemEvent | - - -
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The jas.random package

jas.random.RandomGenerator

Random |- - - | +RandomGenerator C ey S

Jas.random.lavaRandom = | +RandomGenerator . 7 |jas.random.BetaDistribution
| +getintFromTocint S ) )
= | +uetDblFromToidouble

I +getLongFromTo:long R L

S i.....l.........| rgetrioatFromTo:float S EBinomial

"""""""""""" +uetBurrl double jas.random.BinomialDistribution

........................ +getBurr2.double
+getErlang:double
+getGeometriciint L
+getLambda:douhle C

se e e +yetPowlaw.double
7 S| +getwieibulldouble

Empirical C
jas.random.EmpiricalDistribution |* ©

Exponential -
random.ExponentialDistribution

DLl roetpinting

.................... ... .| +oetBetadouble R L
CIUDIIIIIIIIiIiIii | +getBinomialint Ll Gammal . -
. Unifarm b - - +getBreitiigner double . . . . |jas.random.GammabDistribution ||

+getBreitignerMeanSguare.double
+getChiSquare:douhle

jas.random.UniformDistribution | ©

. .| +oetExponentialdouble ST L
& | ruetBxponentialPowerdouble R
+getGammadouble S Coe
+getHyperbolicdouble S Mormal |- - -
+getHyperGeometricint " |jas.random.NormalDistribution

+getlagarithmic:double
+gettlegativeBinomial:int
+gettormal.dauble
+getPoissoncint L
+getvondisesidouble F s e e e 14

+getfetaint b oo
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The jas.lo package
SEEEEEEY JFrame B e L SVGGenerator | imageGenerator |
......... ParameterFrame | = . . JFramel - - . - ..

................. ParameterEditorFrame . ExcelReader | FileFilter
o C .| CustomFileFitter |

Comparabje -1 & .. ——————m——— L.

Parameterfield ::::::::::::::::;\L;open:wmd.nw:::::::::.EE“'"'”""‘“‘““"“"’ SEESSRERRERRREE

JD|a|Ug .............................................
ChooserDialog

' AbstractTabletodel | -« .o -
) DataTable | 00 e

DataFileReader

.................. . cst'lBDataRBader
.................. ¥LSFileDataReader ) - - - - -
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The jas.plot package

ptolemy.plot.PlotFrame
1SimEventiizstener
BarPlot

JFrame |
ColorLegendFrame [

interface
IColored

ptolemy.plot.PlotFrame
1oimEventliztener
TimeFlot

L Color RangeMap

Color DoubleRangeMap

Jbialegf - o - T

Cell ObjectChooser |0 0 0 00 &

JFrame .
IEimEwentlizterer
LayeredSurfaceFrame

JPanel 1=
Layered SurfacePansl

interface
IColorM 2a

. [colarTripleRangetap |« - -« - o st
.. . |ColorDualRangeMap |- - e s - - o - -
-CDIDrMap

1=

L=yer Dbl SridOranseer

c-pen wmdow o

-

Jlialog
Layered SufaceProperties

T
1

L 1
. dufess |
ip

1

interface
LayerDrawer

- i;l'jLayerMulti Object SridDraver |

'IE?EIZIIZIZZIZZZZZZ"

interface

L aypedlouselisferer

© oo [Layerbouselistenar =7 - - oo oo .
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The jas.space package

terator - - - - - -
interface .. ...
Grditerator - - - - - - - - - - - -

AhstractCollection :

...... ObjvirtualGrid
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The jas.stats package

DhiSource

T interface R S
Db.‘Sequence interface :]___ Dbhllnvoker |. . . .

T 1SimEventlistanay
S Statistics

o {SimEventlistensy
S TimeSeries

Basicstats

S i:;jSequenI:EStats
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JAS & Swarm

SWARM

JAS

swarm.activity
Schedulelmpl
ActionGroup

jas.events
EventList
SimGroup

swarm.analysis

jas.stats + jas.plot

swarm.collections

(Java standard collections)

swarm.defobj jas.io
swarm.gui jas.plot
swarm.objectbase jas.probe
swarm.simtools -
swarm.random jas.random
swarm.simtoolsgui jas.probe
swarm.space jas.space

19
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Limits :

e Too few users: little debugged
e Incomplete documentation

e Some features are still missing (XML datatable
/O, histogram plotter, data panels, ...)

20
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Future developments :

e Tutorial, examples and library reference
e jas.al package will be released soon
e Graph/GIS tools integration

e A gueue systems package to integrate ABM
with process simulation (something is already
present in jas.de)

e What do you need?

21
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