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Fables Tutorial

To install the Fables IME run Fables_Installer.exe. The installer guides you through
the installation process.

2.1 System Requirements
2.1.1 Hardware
Intel x86/x64 and 100% compatible processors are supported. A Pentium IIl 700

MHz or faster processor with at least 128 MB of physical RAM, and 200MB free disk
space is recommended as a minimum.

2.1.2 Operating Systems
Currently the following operating systems are supported:

. Linux

o Macintosh / MacOS X (any version that has Carbon Application
Programming Interface support)

. Windows 2000 (SP3+)

. Windows XP Home (SP1+)

. Windows XP Professional (SP1+)
. Windows Server 2003 R2

. Windows Vista

This tutorial will guide you through the use of Fables and will give you an insight into
the language and its basics. With the help of this tutorial you will be able to create a
basic simulation, and you will become familiar with the Integrated Modeling
Environment. We will create a model for John H. Conway’s Game of Life.

The Functional Agent-Based Language for Simulations (Fables) is a simple, easy-to-
use programming language aimed at creating models for agent-based simulations. It
has a modeling environment, specially intended for creating, scheduling and
observing simulations. It requires minimal programming skills, as its formalism is
similar to the mathematical formalism used in publications in the subject.

The Integrated Modeling Environment (IME) is based on the Eclipse platform. To use
it you simply have to run the installation file provided. The IME has numerous
features making coding in Fables easier, like the language assistant, syntax
highlighting, context sensitive help, automatic document generation and such.

If you are familiar to programming you might note that Fables is multi-paradigm
language. It merges the aspects of object-oriented, functional and procedural
languages.

3.1 John H. Conway’s Game of Life

The Game of Life is a cellular automaton devised by the British mathematician John
Horton Conway in 1970. It is the best-known example of a cellular automaton. The
model is actually a zero-player game, meaning that its evolution is determined by its
initial state. There is no need for input from human players during the run, hence the
agent-based model architecture is a perfect fit for it.

3.1.1 Rules

The world of the Game of Life is an infinite two-dimensional orthogonal grid of square
cells, each of which is in one of two possible states; living or dead. Every cell
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interacts with all its eight neighbors, which are the cells that are directly horizontally,
vertically, or diagonally connected to it. At each step in time, the following transitions
occur:

1. Any living cell with fewer than two living neighbors dies, as if by
loneliness.

2. Any living cell with more than three living neighbors dies, as if by
overcrowding.

3. Any living cell with two or three living neighbors lives, unchanged, to the
next generation.

4. Any dead cell with exactly three living neighbors comes to life.

The initial pattern constitutes the first generation of the system. The second
generation is created by applying the above rules simultaneously to every cell in the
first generation - births and deaths happen simultaneously, in ticks. The rules
continue to be applied repeatedly to create further generations.

To create a new Fables Project, you can either press CTRL + N, or you can reach the
same function through the File > New - Project menu. The following screen will
appear on the screen indicating you're to create a new project:

ol

Select a wizard

——r

izards:

|t~;.-'|:ue filker text

[E? Zeneral
El[E:- Fables

o [F| Fables Application
----- F Fables Example Project
S ol bl Project

F-= Java

(7 = Back I Mext = I Eirishi Cancel

Figure 1

From the roll-down menu select Fables Project. A Fables project is a normal Java
Eclipse project, extended to handle Fables files and capable to run Repast
simulations.

After selecting to create a Fables Project and pressing Next, the following dialog will
appear where you can name the project:

© 2008 AITIA International, Inc. 4/21



Fables Tutorial

=
Fables Project
s#fables

Creakte a new project resource,

Eroject name: | Life|

¥ Use default location

(7) < Back | Mt = | Eirish I Cancel

Figure 2

In the "Project name" field (Figure 2) type ,Life”. The name of the project helps with

distinguishing it from other projects; it has no effect on your model.

You can simply press ENTER or the Finish button to proceed and begin editing your
model, or you can click on the Next button to set the Java settings (Figure 3), like
other libraries, CLASSPATH settings and such. If you aren’t familiar with Java, just

press Finish to begin editing your model.

zl
] Setti
ava Settings :?fObleS

Diefine the Java build settings.

[ Source |'E5 Ernjectsl =, Libraries | % Order and Expart I

Source folders on build path:

[H-1=F Life {new) Add Folder... |
Link Source... |

Edit. . |
Remove |

™ Allow output Folders for source Folders

Drefault autput Folder:

2 [ oo |
(7 {<pack | et 2 | Einish I Cancel
Figure 3
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Well done, you have just created your first blank Fables model. As you can notice on
the left of the screen, your model has been added to the IME workspace, and it
already contains some folders, namely the following:

e Charts: this directory will contain the charts created for your model.

¢ Documents: the documents generated from your model will be placed in
here.

e Repast: the executable Repast/Java code will be placed here.
e Lib: place additional libraries under this directory.

(required only to PET simulations)
e Resources: place additional resources under this directory

(required only to PET simulations)

One more new item can be recognized in the left column, a file named Life.fab. The
.fab files are the Fables files, in which you can create your models. At the moment it
is almost empty, it contains only a minimal model definition that sets the default
random generator’s seed value to 1:

model Life {

startUp {
seed(1);
}

}

On the bottom of the screen you can see the Fables Console, the field where the
compiler informs you about the results of the compilations (like warnings and errors).

On the right of the screen you can see the Outline window which presents the
structure of your model in a tree view.

Sometimes it comes handy to enlarge the editor window to full screen mode within
the IME. To do this, double-click on the Life.fab editor tab atop the editor, or press
CTRL + M within the editor window.

51 The structure of the model

To set up the model first we define some constants that indicate whether a cell in the
model world (where the agents interact) is empty or not:

dead 0 ;
live 1 ;

To define the size of the model world we use the worldSize constant according to the
following definition:

worldSize = 50 ;

There is a function we will use to make sure everything is displayed in a discrete
interval and to make the borders permeable, the normalizing function norm.

It is really expedient to write comments in your code because it will be more
understandable both for you and for anybody else who reads your code. The
documents automatically generated from the code will also use these comments. See
more on this in section 8 Document Generation. Commenting can be via placing /**
before and */ after the text to be commented.

The comment and the declaration for the normalization is the following:

/** To normalize x depending on worldSize. */
norm (x) = x mod worldSize ;
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The mod operator used above is a standard Fables operator for determining modulo.
It returns x, if it is in the interval [0..worldSize] (i.e. norm(7) will be 7), but it
transforms every other value to fit into the interval [0..worldSize]. For instance,
norm(55) returns 5, norm(-1) returns 49, etc. You can find a more detailed description
in the Fables Language Manual.

The model world will be represented by a matrix that is dynamically changing hence
we define it as a variable (see below). It is dynamically changing as each turn in the
simulation creates a new state of world.

var world;

By declaring the world as a variable, declaring world size, introducing the norm
function, and defining empty and used cells you have the created the base structure
of the model.

To initialize the model you implement the startUp() method where we initialize the
world variable and set the random seed to zero for now.

startUp(worldSize) {
seed(0);
world := [ [ discreteUniform( dead, live ) ]
: X is [0..worldSize-1]
:y is [0..worldSize-1] 1] ;
}

The code above indicates that the worldSize is a parameter of the model (model
parameters have to be put into the brackets after the keyword startUp). That
generally means it can be directly set during the runs. Since worldSize is used for
setting the size of the matrix (world), generally it's 50x50. We initialize our world
randomly depending on discrete uniform, and the initialized seed value.

According to the Game of Life rules the neighbors of all cells have to be counted to
determine their states in the next generation. To do this the connected (horizontally,
vertically and diagonally) cells have to be iterated. To determine the number of
neighbors of a given cell (X, y) we define the following function:

numberOfNeighbours(x, y) = size C [ 1 :
dx is [-1..1], dy is [-1..1]
when not (dx == ==
and ( world(norm(x+dx)) (norm(y+dy)) == live )
1)

At first that could be hard to understand, but this example shows how to declare a
sequence and its conditions and iterations.

Basically this code will return the size of a given sequence. The sequence consists of
exactly as many '1's as living neighboring cells (x,y) has in the following matrix:

(x-1, y-1) (x-1,vy) (x-1, y+1)
(x, y-1) *,y) (x, y+1)
(X+11 y_l) (X+1! y) (X+11 y)

The iteration based on x is done by dx, while by y is done by dy. The condition not
(dx == 0 == dy) takes (X,y) out of consideration as it can’t be its own neighbor.

We need to implement only one more method, the evolution rule. The simple ,,23/3”
rule (see 3.1.1) is used:

step(x,y) = ( n==3 or ( world(xX)(y)==live and n==2) )
= live
otherwise
=> dead
where (
n = numberOfNeighbours(x,y)
)
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The definition above is a partial function. It will get the x and y coordinates of a cell
as a parameter, and will return live (1) if it fits the rules (if it has three neighbors or
it was alive in the previous generation and has two neighbors), dead (0) otherwise.
There is also a local constant definition after the where keyword. It creates a new
local constant (n), which can be used only in this function definition, and contains the
number of neighbours of the current cell.

We need another matrix that will contain the new world, since we have to store both
for comparing them (counting the neighbors):
newWorld = [ [ step(x, Yy)
:y is [0..worldSize-1] ]
: x is [0..worldSize-1] ] ;

The new world is created with the previously defined step function. There is one last
thing to add to our model, and that is the schedule that makes the evolution process
cyclical, controls the turns:

schedule Main cyclic 1 {
1 : world := newWorld ;
T

This schedule is named Main and is activated in every turn processing the world :=
newWorld assignment in the first turn after activation (cyclic 1).

If you did everything according to the instructions the model code in the Fables IME
should look something like what you see on the figure below. If you had troubles
with the implementation, you can find the full source code in the Appendix: Pure
Code section.
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14 Fables - Life/Life.fab - Fables IME =10] x|
File Edit Mavigate Search Project Fables Menu Run  Window Help
Iti-H 2|8 | RPKde FPE |[3-0-Q- [ | F Fables
[P TR
— | [E] Life.fab £3 L
= =
5 1 Lf?f‘ﬁ' ; -
L= 2 % L model for John Conway's Gatne of Life. [QA
3 R =)
4 model Life { =
. E
3 f#% The default seed values., */f —
7 param defaultIeed = 12345 ; &
=} Oz
D_
=] f*% The zige of the world. */
1a param world3ize= 50
11 |-
1z /%% Hepresentation of a dead cell. */
13 dead = 0O;
14
15 f#% Represzentation of a living cell. %/
16 live = 1;
17
18 fw% The matrix of the world. +/
13 war world
20
z1 /¢4 Initialize the model
22 starclUp | defaultc3eed, world3ize |
23 zeed| default3eed )
24 world := [ [ discretelniform| dead, liwve )
25 v iz [0..worldi3ize-1] ]
26 t ¥ i=s [0..world3ize-1] ] :
27 i
Za
23 FA*% Just to normalize x depending on the world's size. */f
30 narm [(¥)] = ¥ mod worldl3ize -
J | LI_I
J T} | W'ritable | Smart Inserk | 1: IJ
Figure 4
52 Compiling the Fables source

Now that the Fables program code is done the model can be compiled to Repast.
Note that the whole point behind using Fables is that it does not require nearly as
much programming as it would in Repast. Compiling the Fables code to Repast is
totally automatic and it can be done in several ways in the IME. One way is to right-
click with your mouse on the Life.fab and select Run As =2 Fables application in the
dialogue that appears (see Figure 5).
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14 Fables - Life/Life.fab - Fables IME 1ol x|
Flle Edit Mavigate Search Project Fables Menu Runm Window  Help
[ |40 %8 [$H-0-|+ | -0 -GG - = il
T Mavigator &3 = O|| [F ufefab 2 =08 EE Qutline &3 =0
| =0 1/ | = @ startup
= Lfe 2 | % Model from John Conway's Game o ||| & world
= Charts AR | I —
E= Documents 4 model Life { e el
& Import s -l i & worldsize
= RePast 5] 2 @ newwwarld
H IE 7 * Notez if a cell is abandorm ||| o @ norm
T 4 =] = = i @ neighbours
Open =1 none = oy ] e @ step
OpenWith b w © step
B 11 J%% Notes if a cell iz alive.—
= Copy 12 cell = 1;
I Paste 13
% Delete 14 f*% Zize of the world. */
Move. .. 15 worldSize= 50 ;
Rename &l
- 17 J%% Table of the world. */
=g Import... 18 war world
7y Export.. 13
- =0 J*% Initialize the model */
2 | Refresh 21 startUp (worldSize) |
" — aull)
b IJ:= [ [ discretceUniformi;
Debug s 4 ZF 2 Fables Run EraC e e 1A% ra 11 _1|;|
Ve - SF 3 Model Precompilation 41 k

Compare \With ¥ — ——
ole 3 - =g . . [
Replace Wwith » 2 Open Run Dislog... ¥ G5 | a2 i

Properkies | ;I
: ¥ is [0..worldiize-1] 1 :

;

~

WARMNING: Cannot check interwval, lower limit may exceed the upp
Location is: in file C:/Documents and Settings/legendi/tmp/Fah

Here:
¥ is [0..worldiize-1] ]
~
Compilation performed |
-
< | »
| Life/Life.fab |

Figure 5

You are informed about the progress of the compilation through the Fables Console
on the bottom of your screen. As a result of the compilation the Repast source code
will be generated and stored in the RePast directory in the Life project. Your
workspace is updated automatically when the compilation ends with the Java files
generated.

If you haven’t created any visualization before the compilation — if you have followed
the instructions, you haven't - you will be asked to create one during the process.
This is covered in the next section (6 The Charting Wizard).

Note: The compiler writes some warning messages onto the console. The reason is
that the compiler tries to check every lower and upper bound of an interval
definition, because if the lower bound exceeds the upper one, it leads to a runtime
error (for instance, for the [3..1] interval). The compiler is able to perform this
check, but for the [0..worldSize-1] interval it fails due the upper limit is a model
parameter, that can be assigned to any value during runtime. That's the reason why
the warning messages are there.
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Fables gathers all information available from your model and determines what kinds
of charts could be generated from the variables, constants and functions declared in
the model. Upon selecting any given chart type (6.1, Figure 6) you will be offered
only the adequate variables for each type (Figure 7). If a chart type is selected that
the model contains no adequate variables for the IME won'’t let you create it.

In our case a two-dimensional matrix is declared which is perfect to be displayed in a
Grid2D chart.

6.1 Creating a Grid2D visualization
DFﬁBLES Charting Wizard - © 2006-2008 AITIA International, Inc. - |EI|£|
Chart collection Avalilable chart types Description
j:t 2D tarid & 2D grid is a visualisation of a two-dimensional grid or matrix, It represents each
uo 2D Grid with Shapes different cell value with a calor,
iy Bar Chart
£ Box Plok
ﬁ Composite 20 Grid
1l 1 Histogram

iy Inkeractive subgraph
[:ﬁ‘.i MattixOfscatterPlots
" Metwork

@ rie chart

) Radviz

1 Rectangle Area Chart
.+ Scatter Plok

== Sequence

,.'\4 Time Series

;'\-_R; Time Series with real time

F it Line Chart

[ Create H Cancel H Help

Figure 6

To create a Grid2D chart either double-click on it in the Available chart types menu
or select it and click on the Create button (Figure 6). Upon doing so the wizard
proceeds to the window shown on Figure 7 below. This is where the characteristics of
the given chart can be specified.

DFABLES Charting Wizard - © 2006-2008 AITIA International, Inc. 1Ol x|
Chart collection E Main Settings | Details | Calors
4 2D &rid : - -
Color values | Complete grid Grid filling mode: sequential
|m world - Numerical Pair Collection | Switch to random filling

Dimensions {one of them is mandatory)

Width: ‘m waorldSize - Simple Yari... ‘ Height: |m warld3ize - Simple Yari... ‘

Fillng order: @ Left-to-Right () Top-to-Bottom

e chart ] [Remove chatt

[C[eate data sources...] [ Preview ] [generate charts] [ Cancel

Figure 7

On the Main Settings tab a data source — a variable providing data for the chart -
has to be selected first. In this case select world and then set the width and height
values. These values determine the dimensions of the chart. They can be set to a
constant value: 50 would be an obvious choice, but please note that this constant
value won’t change if the model parameter worldSize changes, and the chart has to
be edited manually after each run. For these cases, the Charting Wizard is able to
determine the width and size values of the model from other data sources. Using the
simple variable worldSize for both width and height is a perfect choice.
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On the Details tab the various labels and titles can be set for the chart as it is
shown on Figure 8 below.

EJFaBLES Charting Wizard - © 2006-2008 AITIA International, Inc. =1ol x|
Chart collection j:t IMain Settings m Colors
L cene of Lite Titles and labels of the chart
Title: |Game of Life |
Subtitle: |F\n example application For John H, Conway's Game of Lifg| |
Fow label: | |
Column label: | |

[[] Generate toaltips

e chatt ] [Remove chatt

[C[eate data sources...] [ Prewview ] [generate charts] [ Cancel

Figure 8
Set the following values:
e Title: Game of Life
e Subtitle: An example application for John H. Conway’s Game of Life.
These texts will appear on the displayed chart as additional information.

The third tab is the Colors tab (Figure 9) which is really important in case of a
Grid2D chart, setting the color values fills the chart with meaning. There are several
available settings, use the TableMap option for now. This setting will enable you to
define color-value pairs that are displayed on the grid. If you have defined colormaps
previously you can you use Load colormap... to invoke it but in our case you have to
press Assign color to value... to set one up (see Figure 10).

DFABLES Charting Wizard - © 2006-2008 AITIA International, Inc. = |EI|5|
Chart collection j:t IMain Settings | Details | Colors
j:t Colors of the chart
Appearance: |NormalJ colored |
Colormap: Table colormap [Assign colar ko value. . ] [Load colormap...
Colorbar: () show colorbar @ Hide colorbar

e chatt ] [Remove chatt

Figure 9

The world variable holds two values; O for dead and 1 for living cells. Set the default
value — by pressing Define default color... and selecting the color in the popup - to
black (that will represent empty cells) and add value 1 to the color table and assign
an arbitrary color value to it (Figure 10). Press Close when you're done to return to
the wizard’s main window.
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X
Mame: |C|:|I|:|rmaptl | nﬁ : Q

~Color values

o —
Default color

1.0 1.0 [ ]

Reset colar

Save colormap... |

Close

Figure 10

Upon returning to the main window you can examine your settings in practice by
pressing Preview. If you are satisfied press the Generate Charts button and the new
chart will be generated and placed in the project’'s Charts folder.

If the compilation was interrupted to create the chart (see the end of section 5.2
Compiling the Fables source) it is suspended until the visualization is created. In this
case it continues as soon as the chart is generated.
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To run the by now compiled Fables application one of the generated Java sources has
to be run. In simpler models like ours there are only four of them. The first one is the

pure model (Life.java,

Figure 11), the second is the one providing the graphical

interface (LifeGUI .java), and the third and fourth are the producer files are there for
creating the data for the charts.

E’;‘Fables - Life/RePast/Life.java - Fables IME =]
File Edit Source Refactor Mavigate Search Project Fables Menu Run  Window Help
Iti-Pele | Pde x@d [$-0-%-|+-|®[ 48 -4l &- £5 | F Fables
T Mavigator 23 = O || [F| Life.Fab [m Life.java &3 = O 5= outine &2 =0
o | B & T 2@ I'* MASS Terms of Use[] j>‘ =] AR xle w "
= bJ Life: RS = # Repast 15
EIE} Charts 400 package RePast: . 1= import declarations
e e . -3, Lie
(= Documents 402 [// Import declarstions . WM L. o removedSchedule:

[ Import
B2 RePast
: m Life.java

[J] LiFeGULiava

m LifeworldProducer. j

[1] LiFetworldsizeyaluep!

@4ni®import ai.sitia.wassgui.gui.Displayouner;:[]
421
4228/ **
423 * L mwodel for John Conway's Game of Life.
424 )

425 * This is the main class of the simulation.

426 * Ewverything is taken care of here that is important from the

----- o F_world : inc[]]
----- o F_defaultSeed : in
----- @  getF_defaultSeed
----- @  setF_defaultSeed!
@ F_worldSize : int
----- @ getF_warldsize()
----- @ setF_worldSizefint

*
[ Resource iU j ) ) N | ©  F_dead:int
425 public class Life extends FablesSimModel | " .
[ Lfe.fab || 7° PUBLIO OLABs LIS eNLenfs repiessimioestoe oo ol e o F_live :int
e . . . . . e @ F_newworld()
430 @Zynthetic public Vector<drraylist< Pair<FablesBasichction, || @ © F_narmiint)
3L e @  F_numberCOfieigh
432 ,."*Tﬁ‘%‘ﬁ‘ﬂ‘ﬁTfﬁﬁ*ﬁftﬁﬁﬁﬁfﬁﬁ*ﬁfﬁ‘ﬁﬁﬁf ..... ® F step(int ‘nt)
433 /**% Getter/Setter methods *+%/ F_Generat‘or'nrr
434 TR R AT ER RN T AAAERAASFRATRATS = 0 L
Eqin
435_ P Q new FablesB:
[ ) Gl new BasicAct
437 * The mwatrix of the world. =y i T ey
| 3 4 r 3
B_\Prnblams &l consale 52 ZF Fables Runtimew 5N aﬁ | #=HE-r9-=0
Fables console
' =i
r oy iz [0..worldSize-1] ]
~
Compilation performed
-
4 | oAl | B

‘ ‘Writable

| Smark Insert | 2:2

Figure 11

If you run the pure model there’ll be no charts, the model code will be executed and
results are only displayed in the run console if print or printLn function calls are
placed in the code.

To run the graphical one simply right-click on the LifeGUI . java file and select Run As
- Java Application (See Figure 12 below).
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[ Fables - Life/RePast/LifeGULjava - Fables IME I ]
File Edit Source Refactor MNavigate Search Project FablesMenu Run Window Help
Ie5- i [id® = @ -0 5] 4]l s | F s
TT Mavigator &3 = O | [E] Life.fab (m LifeGUlLjava &3 = O 5= outline 52 =0
3 ‘ =| <§> = Z® * MASS Terms of Use[] |0 lﬂz N QS o W ¥
B Life i . - | I B RePast
#-(= Charts 727 package RePast; i=  import declarations
“{Z Documents e . B 9., Lifeall
(= Impart ot ) '{f Import., déclarat,lons 8 stopwatch ¢ Stopwatel
= RePast E330%import ai.aitia.chart.AbstractChart;[] o result : List <BaseConf
[3] Life.java . 8 charts ; Vechor <Fable;
227G/ s ) ) ) © . begin()
[J] Lifewwe New » 345 | * This is the mwain class of the simulation. Q new Basicaction
m Lifetie Open Lva 349 * Ewverything iz taken care of here that is impor: @ . getDisplay(int}
...... @ Life.Fah Open With » 350 |/ @ . getDisplayCounk()
_— 351 public class LifeGUI extends Life { B f_LifeGLI : LifeGLI
Copy I35z private Stopwatch stopwatch = new Stopwatchi) es main(String[T)
. Faste 333
3 Delete w3 54 private List<BaseConfig: result:
Move... 355 private Vector<FablesDisplaylwner> charts = m
356
Rename 5576 pan
g Import, ., 358 * Begins & simulation run., L1l initializatio:
EﬁEprrt..‘ 359 * etz, should take place here. This method i
- 360 * jor the step button if the run has not yet ™
2| Refresh 1] | LI_I 4 | |
B 1 ava fgplcat ol AB-05-70
Debug as 4
—_— y {2 open Run Dialog... I 5|
Compare With ¥
Replace With ¥

Propetties -
4| | 3

J 0 Life /RePast/LifeGUL java J

Figure 12

Upon selecting Java Application the Repast controls pop-up on the screen that enable
initializing the model for the run by pressing Initalize (Figure 13).

@Fahles model - Life ;Iglil

Simulation Actions  Adwvanced Ackions  Help g&%
.“ -
Tick Count: 0.0 Fun: 1  E74 % I I lo SS

II % x Multi-Agent Simulation Sulte

Figure 13

If everything went correctly a frame appears that is similar to the one displayed
below on Figure 14.
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@Fahles model - Life ;IEI_I

x
Sirnulation Actions  Advanced Actions  Help il
2EMCASS
Fun: 1 LEEL

@ Eb @ II % x Multi-Agent Simulatian Sulte

Model parameters O | | Game of Life ]

Tick Count: 0.0

Game of Life
An example application for John H. Conway's Game of Life

worldsize: |SD

S 10 15 20 25 30 35 40 45 50

Consale O

Figure 14

This is a typical random position for the model. Note that title and subtitle texts set

in the wizard are also displayed on the chart. To run your model press the Start
button (Figure 15).

@Fahles model - Life =101 x|

b
Simulation Actions  Adwanced Actions  Help gi%
e I I I
Tick Count: 0.0 Fun: 1  S74% O S

@ II % x Multi-Agent Simulatian Sulte

Figure 15

After several rounds of running the model will possibly get to a stable state looking
something like Figure 16.
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@Fahles model - Life ;Iglﬂ

Simulation Actions  Adwvanced Actions  Help i

b ﬁ@ Il @& ¥ |tikcount:srso Run: 1 “'ﬁ' mOSS

Mulll-Agent Simulation Sulte

Model parameters O | | Game of Life ]

Game of Life
An example application for John H. Conway's Game of Life

worldsize:

S 10 15 20 25 30 35 40 45 50

Consale O

Figure 16

Most of the evolved states of the model are either stay-alive or cyclic. Stay-alive
states are stable, the cells neither move, nor develop. Cyclic states are ones that
reproduce in a few generations.

The Fables IME is able to generate documents from the models in a number of
popular formats. Read more about the formats and how document generation works
in the Fables Manual.

To generate a document double click (open) any of the Fables files you have
(Life.fab is perfect) and press the Generate Document button either on the toolbar
or on the menu bar at the top of the screen (Figure 17).
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ﬁFahles - Life/Life.fab - Fables IME =10 x|
File Edit Mavigate Search Project Fables Menu Run Window  Help
Jrﬁ‘ I:]JﬂfF@Jﬁ'ﬁ'J{hﬁ i | FF Fables
J s e e A " |Generate documentation from moded |
— [[Epifefabis? ] LifeGULjava 1 =g
= =
S | = &
2 * Model from John Conway's Game of Life.
5 | %/ =
4 model Life | =
5
6 lll"** E
7 * Notes if & cell is shandoned. EE
g ) —
= none = 0;
10
11 f*% Notes if a cell is alive. */
1z cell = 1;
13
14 Jf#% Zige of the world. */
15 worldSize= 50
1g
17 f#% Table of the world. */
15 war world
149
N fEE Tritislirs the wmodel %/ h
" el
J "t Witahle | J

Figure 17

Note that the model has to be syntactically correct to be able to be processed. When
the parsing is over you are noticed by a dialog about the documents that were

created in the project’'s Documents directory (Figure 18 below).
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=

[LaTeX source generated, no errors were found.]
Parzing succeeded

EiFaHesPhgdm

world3ize= 50 ;

F%% Tahle of the world. */
war world

Figure 18
See the HTML description generated by Fables IME from the model Life for example.
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Multiple running and compiling is when a model is run repeatedly. Normally Fables
learns the launching configurations for each model when they are first compiled, and
after that running the model again is done without detecting the launching
configurations again.

For Fables and Repast that would interfere with setting variables before and in the
run. Hence we have created a menu bar button “Run Fables code” (Figure 19) that
learns the launching configuration, compiles and runs the models upon pressing it,
and does so every time it is pressed. Note that a Fables file has to be active in the
editor in order to do this.

EFahles - Life/Life.fab - Fables IME

File Edit Mavigate Search Project Fables Me

| 5 ~ | © | & |35~

= Navigator 23 [Run Fables code |
RN = =
B> Life
Figure 19

If you followed the instructions in this tutorial you have created your first simulation
in Fables. It could hardly be stated it was too hard or involved too much
programming. Of course creating more complex models is not this easy but that is
due to the mathematical complexity of the given problems. Fables is intended to help
you in every aspect of creating any model that you can describe with mathematical
formulas and agent-based simulation can be applied to.

Upon installing Fables you will probably notice that the package already contains
some example models in it. Studying these models is a great way to extend your
knowledge and understand the possible uses and advantages of the language and
the environment.
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If you have any problems with the code that is needed for this model here it is

without any interruptions and comments.

/**
* A model for John Conway®"s Game of Life.
*/

model Life {

/** The size of the world. */
worldSize= 50 ; // PARAMETER

/**

* Notes if a cell is abandoned.
*/

dead = 0;

/** Notes if a cell is alive. */
live = 1;

/** The table of the world. */
var world ;

// Initialize the model
startUp (worldSize) {
seed(0) ;
world := [ [ discreteUniform(dead, live)
:y is [0..worldSize-1] ]
: x is [0..worldSize-1] ] ;
}

/** Just to normalize x depending on the world"s size. */
norm (x) = x mod worldSize ;

/** Determines the neighbourship relation. */
numberOfNeighbours(x, y) = size ( [ 1 :
dx is [-1..1], dy is [-1..1]
when not (dx==dy==0)
and world(norm(x+dx)) (norm(y+dy)) == live ] ) ;

/** Determines the rule, now it is just the simple "23/3". */

step(X,y) =
(n==3 or ( world(xX)(y)==Il1ve and n==2) )
=> live
otherwise
=> dead
where (
n = numberOfNeighbours(x,y)
)
/**
* Creation of the next generation.
*/
newWor ld [ [ step(X, y)

:y is [0..worldSize-1] ]
: x is [0..worldSize-1] ] ;

/** Will perform the generation change. */
schedule Generator cyclic 1 {
1 : world := newWorld ;

}
}; 7/ model{ Life }
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