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The model we present here and that you will build, is inspired from a paper by Pepper and Smuts, "Evolution of Cooperation
in an Ecological Context". This ECEC model can be found on the Cormas web site: http://cormas.cirad.fr

1. Opening Cormas
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2. Creating a new Cormas model
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3. Designing a spatial entity holding a renewable resource
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3.1. Setting the parameters of a logistic growth

X
Xq = X, +1X,(1- =
t+1 t t( K)

The logistic equation needs 2 parameters: the carrying capacity “4” and the growth rate “7”.

The values of these parameters are equals for each Plant instances. We can defines them as class variables.

3.1.1. Create the new class variables with the contextual menu of the code editor

Switch from “Instance” to “Class”.

#y Plant class

Help
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3.1.2.  Create the attributes

Create the carrying capacity “k” and “7”:

e write them between the quotes on the line "classInstanceVariableNames:", then

e Accept : right click and select "Accept"

[ Plant [0
P
[

Source | I:u:ummentl Hierarchy Diagraml Hewritel Code Eritiu:l

CormasMNS Models MyFirstCormasModel defineClass: #Plant
superclass: #{CormasNS. Kernel SpatialEntityElernent}
indexedType: #none
private: false
instance’ariableMames: 1
classlnstance‘w’ariahIeNames:@
imports: "

category: MyFirstCaormashodel Categaory’

3.1.3.  Create the accessing methods

Select the & variable then, with right button,
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select "Instance Variables" — "create Accessors". !
A new window pops up asking you to define the default value of this attribute £.

Set the value of k equal to 10.

Then click on "OK". If you click on "Cancel" button, the accessors are created with nil as default value.
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In the same way, let the growth rate parameter “7” be equal to 0.2 (Select the r variable then, with right button, select
"Instance Variables" — "create Accessors". In the new pop-up window set the default value of 7 equal to 0.2. Then click on

"OK").

'_ The Create Accessors menu is activated for the class variables only when the Class tab is selected.
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3.2. Adding a new attribute named “energy”

Switch back from the “Class” to the “Instance” level.

3.21. Create the new attribute with the contextual menu of the code editor
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3.2.2. Create the accessing methods

Create the accessing methods of the energy attribute and set the default value equals to 0.
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3.3.Write a logistic growth method in a new protocol

A protocol is just a way to organize the methods. To create a new protocol, right click on the "protocol" panel and select

"new". Then write growth as protocol name.

%2y Plant > >logisticGrowth
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To create a new method into the "growth" protocol, remove the text on the "source" panel and write your method on it, then
accept (right button — Accept or Ctrl S). The logisticGrowth method uses a static method from Cormas class

(logisticIncrease:r:K:).

3.4.Write the basic step method in the “control” protocol

In the same way as previously, create a new protocol called control and the step method in it.

% Plant>>step _ O]

Browser Edit Find “iew Category Clazz  Protocol Method Tool: Help

ol ) e e et M I 5

Instance | Elassl Shared Variablel LILI
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step e
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You can now close the browser "Plant".

4. Designing an agent foraging the resource

Let us define the Forager agent as a kind of situated agent :

"'l_v":l' Cormas [ECEC] wersion: myFirstCormazM odel_st _ O]
todel Help
~ Maodel
~ Define the entities |
Spatial Sacial Sirmple

Plant LI
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I Fu:uragerl
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As you can see in the new browser, Forager inherits from AgentLocation



4.1.Setting the life-history parameters of any forager agent
The values of these parameters are equals for each agent. We can defines them as class variables as describe in chapter 1
(Setting the parameters of a logistic growth).
4.1.1. Create the new class variables with the contextual menu of the code editor

Switch from “Instance” to “Class”. At this Class level, create the new class variables fertilityThreshold and metabolicRate
(write them between the quotes on the line "classInstanceVariableNames:" and accept).

Then create the accessors with 100 as default value for fertilityThreshold and 2 for metabolicRate (Select the variable then,

with right button, select "Instance Variables" — "create Accessors". In the new pop-up window set the default value of
fertilityThreshold equal to 100. Then click on "OK")*.

private: false A
instanceVariableMames: 'strategy energy ' Default Value :
classinstancevariableMames: EISEREE Tl met= I 1DE1
imports: "
category: 'ECEC Category’ Ok, I Cancel
IIILIISI\.GLIIJ"JE. miuv=

value Chooser E
private: false Yalue Chooser #
instanceMariableMames: ‘strategy energy Diefault alue ;
classinstancevariableMames: fertilityThreshold [gEElGIITHEEE | I 2]
imports: " ’—I
categary: 'ECEC Category’ oK Cancel

4.1.2. Add two attributes named “energy” and “strategy” and create their accessors

Proceed like in section 3.2.
Set the default value of energy equal to 50.

Click on Cancel for the default value of strategy.

4.2.Create a new protocol named “biology” and write the biological
methods

harvestRate
self strategy = #unrestrained ifTrue: [*0.99].
self strategy = #restrained ifTrue; [*0.5]

2 Remember that the Create Accessors menu is activated for the class variables only when the Class tab is selected.

Instanc@ﬁ hared " ariable | Instance Y ariable

jl |accessing =1
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eat

| gty |
gty := self patch energy * self harvestRate.
self energy: self energy + oty
self patch energy: self patch energy - oty

move
(self patch neighboursMaxOf #energy) < self class metabalicRate
ifTrue: [self randomYWalkConstrainedBy: [ | © noQccupant]]
ifFalze: [self walkToMaxOf #energy constrainedBy: [:c | ¢ noOccupant]]

reproduce
| neweFarager |
self energy = self class fertilityThreshold
ifTrue:
[newF orager ;= self class new:.
newForager strategy: self strategy.
self energy: self energy - newFarager energy.
newf arager moveTao: self nearestEmptyLocation].
*neswF orager

die
self energy <=0 ifTrue: [self dead: true].

updateEnergy
self energy: self energy - self class metabolicRate

4.3.Create a protocol named “control” and write the “step” method of the

forager agent

step
| newForager |
self updateEnergy.
self move.
self eat.
newForager .= self reproduce.
self die.
*neswF arager

12



5. Designing methods to observe the entities

% Cormas [ECEC] wersion: myFirstCormazsModel. st

kModel Help

~ fodel

— Define the entilies

Spatial Social Passive

Plart ;I Forager ﬂ ﬂ

[ [ [

~ Contral the evolutioh —————— Drefine the obzereation

Frepare and Schedule |

Communication
Probesz

5.1.Assigning a green intensity according to the energy level of the plant

5.1.1. Add a “point of view” method named “povFood”

%2 Observation of the space =l

Situated entities

Symbols
Plant [ | ;I
Forager
bl ethodz

povAttribute: g oy o

2
[

[
B
— Calor |

Py name :
e [

E k., I Cancel
Red: J— 0.1

Remove

5.1.2. Write the code of the “povFood” method

A “pov” method has to return symbols, which needs to be associated to corresponding colours via the palette tool. This
classical way of writing “pov” methods will be presented in section 5.2. Here, another way is used: “pov”’ methods may

return directly colour values. Cormas provides a generic method that relates the brightness of a base colour to the value of a
quantitative attribute.
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"3_-’71- Plant:>poyFood
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Source | Hewritel Code Critic
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min: 0
max: self class K

calor: Caolofvalue green

5.1.3. Adjust the write-access method of all the attributes involved in “pov” methods

The only attribute involved in a “pov” method of the Plant entity is “energy”. To ensure that the visualization will be updated
each time a new value of energy will be assigned to a plant, you need to add a specific instruction at the end of the

corresponding write-access method :

‘?zb Plant: > energy:

Browser Edit Find “iew Category Clazs

=10] x|

Protocol  Method Toolz Help

5%l % ol ¥ B|@

Category Hierarchy

apatialEntity = E
SpatialEntityElerment

Inztance Elassl Shared"#’anablel

| %)% & el
I

ENEr -

[

Source | Hewritel Code Eritiu:l

energy: avalue
energy := avalue.
self defineisualState; show =

[

Method: Henengy: [accessingl Parcel: none

Package: Store not loaded

14



5.2. Assigning a colour to distinguish foragers according to their strategy

5.2.1. Add a “pov” method named “povStrategy”

Click on the Forager object and ‘Add a new method’ in the list of methods, and then type the code below:

%ﬂhsewatiun of the space

Situated entihes

Forager
Plant

povStrategy

Add _I

Modify *zelf strategy

— Remove I

povattribote min max:colar; {

5.2.2. Add the symbols that may be returned by the “pov” method

You need to add, in the “Symbols” window, all the possible symbols that may be returned by any “pov” methods of the
selected entity. Here, povStrategy will be the only “pov” method of the Forager entity. This method is returning the strategy
of a forager agent. The possible values of a forager’s strategy are #restrained and #unrestrained. When you enter these values
in the list of symbols, do not include the initial # character, and use exactly the same spelling (be careful, smalltalk is case-
sensitive !).

5.2.3. To each added symbol, associate a colour and a shape

Use the palette or the Red, Green and Blue sliders to choose a colour. Use the contextual menu within the blue squared to
choose a polygonal shape. Do not forget to apply after each choice !

%% Observation of the space =l EE

Situated entities Swurnbols

Plant restrained
| =

tethods

wovStrateny (Forager) B

povAttribute: minmax:color (] =l

~ Colar

| |= | | |E= Size

Brightriess :
Red: J 1.00

Greer : J— 0.00
Bleu I— ooy

1.00 >

Apply | Cloge I
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6. Designing “probes” to record the variations of markers

6.1.Open the “probes” definition window from the main Cormas interface

D efing the observation

.................

Communication

6.2. Add probes based on attributes of the model (global level)

"'5_’-_-} Probesz - |O
Levels Frobez
(5labal Add..  »  aspecific probe
- b odify a probe on attribute... ¥
Flant B
Forager EMONE | theFaragers
_a Then you should add a specific probe named
Are vou zure this attribute iz a number 7 I plantE nergﬂ

] I Cancel

6.3. Write the code for the first one: a cumulative value over a collection

Category  Hierarchy Instance Elassl Shared"-.*'arial:ulel iILI
Dbject | [entities creation |

Cormashdodel init
| _fFcec________________ [ M =

Source | Fiewritel Code Eritin:l

L:llantEnergy -]
mzelf thePlants inject: Ointo: [0 |1 +] energy]
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6.4.Define 2 other probes
foragers

restrained
*zelf theForagers select: [:f |
f strategy = #restrained]) size

: the number of restrained and unrestrained

unrestrained
“zelf theForagers select: [:f]
f strategy = #unrestrained]) size

7. Designing control methods for the scheduling of simulation

experiments
"5_-"71- Cormas [ECEC] version: myFirstCormasModel_st
Model Help
~ todel
— Define the entities
Spatial Social Pazszive
Plant ;I Farager ﬂ ﬂ

|

[ [

Contral the evalution

Drefine the obzervation

Frepare and Schedule

> I Probes LI

7.1.Create attribute agentsinitiaINumber

Create the agentsinitialNumber attribute which allows user to choose the initial number of Foragers having each strategy.

Set the default number equals to 10.

Su:uuru:el Ecnmmentl Hierarchy Diagraml Hewritel Code Eriticl

CormashS. Models. ECEC defineClass: #ECEC
superclass: #CormashS. Kernel CormasModel}
indexedType: #none
private: falze

categary: 'ECEC Category’

instanceariableMames: ‘thePlants theForagers slellgel el Mlal:)

classinstanceariableMames: value ChoneEs x|
imports: "
P Default i alue :

1
] I Cancel
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7.2.Write, in a new protocol (“entities creation”), a method to create the

forager agents

5 ECEC i [=] B3

Browzer Edit Find “iew Categom Clasz Protocol Method Tool: Help

E|l£%&|§|'::]| < I:\"l él’éll:hlﬁl _I Ql | -#l Fmdlﬁ

. . ER
Category  Hierarchy Instance | Elassl Shared"-.farlal:ulel —I—I

Object Al Iaccessmq all
Cormashodel

Enter new protocaol

Source | Enmmentl Hierarchy Diagraml R e I entities

creation

CormasM=. Models. ECEC defineClass: s I—I
aE.

Cancel |

superclass: #HCormasMNS Kernel. Co

indexedType: #none

rrivata: falea

Write the initForagers methods :

initForagers

“initialize ‘agentsinitialMumber' faragers with restrained strategy and ‘agentsinitialMumber' faragers with

unrestrained strategy”

super initAgents.

self setRandomlyLocatedAlonefgents: Faorager
n: self agentsinitialMumber
inithethod: #strategy:
arguments:; ##restrained).

self setRandomlyLocatedAloneAgents: Forager
n: self agentsinitialMumber
inithdethod: #=trategy:
argurnents: #Funrestrained)

j

7.3.Write (in the “init” protocol) 3 different methods to be used as initial
situations for simulation experiments

noForagers

self spaceModel loadEnvironmentFraomFile: ‘poor. eny’ withPov: #povFood.

super initCells,
super initAgents.

18



homogeneousEnv
self spaceModel loadEnvironmentFromFile: random. eny' withF oy, #povFood.
super initCells.
self initFaragers.

fragmentedEnv
self spaceModel loadEnvironmentFromFile: fragmented. eny' withFov, #povFood.

super initCells.
self initForagers.

7.4.Write (in the “control” protocol) a step method to be executed at each
time-step of simulation

step: t
"Resource dynamics”

super stepEntities: self thePlants.
"Agents dynamics”

super stepDynPop: self theForagers.

8. Simulating the model

First of all you have to export your model. This creates a “MyFirstCormasModel” directory under “cormas/models”. Within
this new models directory, create a sub-directory “maps” and put into that directory the files ‘poor.env’, ‘random.env’ and
‘fragmented.env’.

Then you have to open the spatial grid interface to be able to visualize the simulation. Click on :

Yizualization—

&

Back to Cormas main interface, you can click on the “Initialize...” button. A window will open where you have to choose an
initialisation method and a control method. You can also check the probes you would like to save’.

3 To select all the probes, click on the first one and shift click on the last one.
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Confirmation before run

Select a method itk Select probes to zave
fragmentadEny v ECEC==plantEnergy B
eousEny ~ ECEC==restrained
noForagers v ECEC==unrestrained
P e
Forager==energy

fud

Select a method cantral

— Output farmat

Save &3 zub directomny bo save
I Chart LI fdata I

o e % zimulation

_I " probe

Senzitivity analysiz R eplication

parameter to analyze : Add | See paraneters | Murnber of repetitions

I d Set default parameters | I 1

Apply and cloze | Cancel |

Then click on Apply and close button.

You can now simulate by clicking on the “Step” button or on the “Run” button once you have typed a duration.

Simulation

-4 Initialize... | girnulati

Step | Run || 100

In order to see also the foragers on the map, right click on the grid and select the Forager — povStrategy.
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In order to see the resulting curves of the simulation, click on the Charts button . Then click on the probe you want to
see. If you want to see several probes at once, select them with Ctrl key.

testrained
unrestrained
plantEnergy
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9. Saving, loading and versioning the model

9.1.Saving and versioning

When you want to save your model, click on Model — Export

Maodel Help

Impart k|

Mew et

Open F

Cloze
—

You can then choose the version of your model, for example "myFirstModel newVersion.st" :

21|
Enregistrergans:la ECEC j = E‘F ,

data

MAPS

ryFirstCormasModel, sk
rivFirstCarmasModelFaranalysis, sk

Mam de fichier : II‘I‘l_','FirStEDrITlaSMDEIE|_NEW"-.-"EISiDn.St j Enregiztrer I
Type: | Smalltalk File-outs [+ st] ] e |
P

The model is then saved on the disk as a file with .ST extension (ST for SmallTalk). Cormas has created a directory for your
model. You should get the following architecture :
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BN D, vw7nc' cormas'Models' MyFirstCormasModel - |I:I|i|

J Fichier Edition Affichage Faworis  Oukils  ? i

J ‘A Précédente « = - | @Rechercher LY Dossiers @Histarique |%+ Lz x = | Ed-

J.ﬂ.glresse II:I Dnyww7ncicormasiModelsiMyFirstCormasiodel j oK
Dossiers ® || Mom ¢ | Taille | Tvpe
=7 wwne ;I | MyFirstCormasModel, ey O Ko o Fichier EY
{:| hin My FirstCormastodel . st 1 Ko Fichier 5T
27 cormas [data Dossier de Fichiers
{:I Kernel dmaps Dossier de fichiers
-] Messages
=] Madels

G- BF_30_45
{:l Conway
-] Ciffuse
27 Djemiong

t {1 Firefutomata
-] FishBanks

-7 1B

{:l Jogornan

27 Markets

a My FirstCormasModel
-] PlatsRental -||4] | o
|4 objet(s) (Espace disque disponible ; 2,04 Go) 952 ockets |E.EJI Poste de kravail v

9.2.Loading the model

'—ﬂ\ Cormas [MyFirstCormasModel]

Model Help

=T

Farmat 2001
Open

Export

Cloze
T

Then choose the version you want to load.

10. Analysing the model

We present now the ways to conduct sensitivity analysis with Cormas. Analysing is a an important part of the modelling
activity and should not be forget.

Cormas don't propose analyse tools; it just allows to launch many simulations according to parameters values and to export
the data of the simulations in different kinds of files :

ASCII files,

Excel files or

23



into data bases.
You can then analyse your data with your favourite software...

Select the output format of the files :

Confirmation before run

You may create a sub directory on
Cormas/Models/MyFirstModel/data/. Works
only for your ASCII files

Select a method ik Select probes to zave
fragmentedEny v ECEC==plantEnergy ]
homogeneousEny ~ ECEC=>restrained
noForagers ~ ECEC==unrestrained
Faorager==energy

One ascii file or one

pr— |
Select the output
format
— Dutput format
Save &t zub directon\to zave
[Chart || data
Chart . .
] £+ zimulation
F a file per
_I Az file e plrztue
Excel file I
Senzitivity analyziz MSaccess R eplization
MySOL
parameter bo analyze Add | Cee Dracle Muraher of renstbinns
I 0 Set default parameters PostGreSl Select a type of file:
—— ]

Excel sheet per

Apply and close simulation or per probe

To get more information about the output format, see the Output format section below (page 27).

10.1. Choose the parameter's values

Click on the Add button on the Sensitivity analysis panel.
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10.1.1. Choose one value

Analysis of an attribut |

Select a clazs Select an attrbut

Select a method control

Forager agentsinitialMumber

— Enter parameter value

MHew value : I 2E| Apply and close |

~ Enter parameter walues for analesiz

Initial walue: 0.oo Final walue: I 0.00  Step value: n.oo

Sengzitivity analyziz

parameter to analyse :
1

Set default param

Apply and ¢l Apply and cloze

On the "Analysis of an attribute" window, select the class (ex. MyFirstCormasModel) of the parameter you want to choose
and then, select the attribute (ex: agentsInitialNumber). You can now enter a new value (ex: 20), then Apply and close.
10.1.2. Choose a set of values

The figure below shows how to analyse the model according to different values of K, the class variable of Plant (from 5 to 20
by step 1) :

Analysis of an attribut |

Select a class Select an attribut
hWlyFirstCarmashode r
Forag———————— 1 o

Class variables BNErgy

Attributes

vanabion) | = -

— Enter parameter value

M e walue 5.00 fpply and close

r Enter parameter values for analyziz

Iriitial walue: 500 Finalwalue: | 2000 Step value: I 1

Apply and cloge

If you accept now, you can see that you can run 16 simulations (5 to 20 by step 1 = 16 simulations).
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[ ed time |—|:|

gimulation I 016

If you want to add a new parameter to analyse to this 16 simulations, click again on Initialize button, then Add button then
choose another set of values. Example: metabolicRate, from 0,1 to 1 by step of 0,1.

Analysis of an attribut

Select a clasz

Select an attribut

Forager

tyFirstCormashode « | metabolicRate B
Flant

fertility Threshaold

energy
strateqgy

[ [

— Enter parameter value

Mew value

010 Apply and cloze

[nitial walue: 010

~ Enter parameter values far analysiz

Final walue: I 1.00  Step value: I 01

Apply and close

The number of simulations is now equal to 160 : 16 (for the first set of parameter) x 10 (for the second set of parameter).

The previous parameters have been kept in memory.

If your model contains randomness, you can choose to repeat the same simulation for each set of parameters. Click again on
Initialize button, then choose a value for the Number of repetitions :

Replication

Murnber of repetitions

B

Now, the number of simulations is 16000 !

) See parameters |
To see the parameter values you entered, click on button.
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=

Class Attribut fram to  step current |
N |Forager metabolicRate |01 1 o1 |01 -]
4 |Flant k 5 20 1 5

i1l

MyFirstCarmashiadel agentsinitialMum 20 20 1 20

1, o

. Set default parameters ) .
To forget the parameter's sets, click on the button. This action reset the default values of the

parameters.

10.2. Output format

By default, the probes are "saved" as charts. Be careful : this option shows only the last simulation data.

10.2.1. Ascii or Excel format

If you choose to save the probe's data as Ascii files or Excel sheets, Cormas will only save the global probes.
If you want to save also the instance's information, you should use data base format (see below).
With these format, you can choose to save a file (or an Excel sheet) per simulation or per probe.

If you select a file per probe, you will obtain 3 files as following :

||:I e FncicormasiModelsi My FirstCormasModeldata

w | Mom ¢ | T aille |

D IE ﬂ @MyFirstCDrmasMn... 25 ko
Cl Jogoman plantEnergy . bxk Z2ko
2] Markets restrained, txt 1Ko
E|{:| MyFirstCormasiModel =| unrestrained.txt 1Ko
[ | -

{77 maps
P T -

or 3 Excel sheets :
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Ed Microsoft Excel -

probes.xls

'J Fichier Edition Affichage Insertion Formak Oukils Données Fenétre ? Acrobat

D2 SRY sb@ o - @= A 4[@E 7 e .
1 j =|| plantEnergy Sirm2-k=6- agentslmhall\lumher—ZD

A B C N E F G |

1 [TimetMyFirst plantEnergy: fplantEnergy dplantEnergy:: plantEnergy:  plantEnergy: - plantEnergy: =
2 0 3687 22553 3697 22083 3697 22583 3697 22583 3697 ZU5E3 5E9Y 22553
3 1) 323653174 3384 43213 3483 35718 357058615 36250249 3685 40454
4 202551 1514 31833374 33395304080 3477 4245 3506 24575 SE7Y 23755
] 3 2775594545 J030 578 3232 74023 3406,03365 3554 22021 367080555
& 4| 26307459760 2907 99731 314169043 334030273 3521110350 367067354

The first cell of each column contains the probe name, the simulation number, and the name of the parameters and their initial
value for this simulation.

If you select a file per simulation, you will obtain an Ascii file per simulation (16000 files !) or an Excel sheet per simulation

E4 Microsoft Excel - Classeur1

J Fichier Edition Affichage Insertion Format Qubils Données Fenftre 7

JDEEI.M%BLJI& B o @ = A4 R 2

i

v10-|[i.;e'3|—

Al -|| MyFirstCormasModeld_Forager=metabolicRate=0.1_Plant=k=5 MyF|rstC0rmaSMude|>agentSlnltlaINumher—ED|
A B [ C | D | E | F | iE | A | | | ] |
1 IMyFirstCormdplantEnergy restrained  unrestrained
2 0 3697 22583 20 20
3| 11 323314697 20 20
4 2 2958 58989 20 20
[ 3l 97N TRARA n n

The first Excel cell contains information about the simulation :

The name of the model, the current repeat number and the parameter's current value.

10.2.2. Data base format

10.2.3. Launching the ODBC connection

If you select a data base as output format, you are invited to complete a form :

LOGIM ta Databaze

2]

carmassimulations

Izer Mame: |:u:umme1

Paszward:

Ok

Cancel

To set up the ODBC bridge under Windows, please see the end notes (Appendices p.33).

If you don't want to have this form for each analysis session, add a method in your model (you can create a new protocol
"ODBC") :
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Ohject || |aceessing create0DBCConne gl
Cormashiodel control
MyFirstCormasModel entities creation
init
- probes r -

Source | Hewritel Code Critic

createQDBCConnection ;|

self createDDEC Connection: bommel' password: " base: 'cnrmasSimuIatiun5|

Of course, you should define it with the right data base (<String>) and your username (<String>) and your password
(<String>).

10.2.4. Data base description

The 4 tables of the data base (Access) :

=
G ouvrir [b8 Modifier *57 Nouveau | 4 | Bp e EE

Créer une table en mode Création
Créer une table & I'side de I'Assiskant
Créer une table en entrant des données
GlobalProbes

Formulaires e
Initialvalues

Etats

a Pages

LocalProbes

BEEEREEEE

& Macros
Maodules

Groupes

The main table is called "SimName"; it contains information about the simulations :

B SimMame : Table

Mom du champ Type de données
| rare Mumérafuto
| [modeltame Texte
| [wersion Tewke
|| analwsis Mumearique
| F | simulationanme Texte
| [simMurnber Murnérique
| [day Dake/Heure
|| timeHMS Date/Heure

e simulationName: a non ambiguous name with the simulation number, plus the date and the time (ex:

6_8/19/02_7:30:55 am),
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e modelName: example 'MyFirstCormasModel'

e  version: the version of the model, ie. the ST file (ex: myFirstCormasModelForAnalysis.st)

e  analysis: the number of the current analysis session

e simNumber: the number of the current simulation of this analysis session

e day
e time
Example :

B SimName : Table

The "InitialValues" table contains 5 fields :

B Initial¥alues : Table
I Mom du champ Type de données

% |num Muméroduto
simulationfame Texte
classhame Texte
parameberdame Texte
initialialue Texke

e num: a unique value of the table

e simulationName: the foreign key associated to the primary key of SimName table

e  className: example '"MyFirstCormasModel' or ' Plant class' for the class variable value

e  parameterName: the name of the attribute

e initialValue: the value of the parameter for the current

32118 81902 1:20:05 pm Plant class

J2218 81902 1:20:05 pm  Plant class

32318 8M902 1:20:05 pm MyFirstCormasModel
324118 81902 1:20:05 prn | Forager class

32518 81902 1:20:05 prm |Forager class

The "GlobalProbes" table contains 5 fields :

r

k
agentsinitialMumber
metabolicRate
fertilityThreshold

0.2

20
0.2
100

num modelName version analysis simulationName | simNumber| day | timeHMS |
Lk :ﬂTestZ TestWithSimManager2. st 11_11/18/402_5:35:45 am 118M1/2002 05:35:45
| |* 5 Test? TestWithSimManager2. st 21 _11/18/02_5:44:37 am 118M1/2002 05:44:37
| |* B FireAutomata FireAutomataP ourANALY SE. st 3 1_12/3/02_4:17:05 am 1120372002 04:17:05
| |* 7 MyFirstCormashaodel  myFirstCormashodelForAnalysis. st 4 1_8A1902_3:35:03 am 1190872002  03:35:03
I 8 MyFirstCormastodel | myFirstCormastodelForfnalysis. st 42 8M19/02_3:57:36 am 219082002 03:57:36
| |* 9 MyFirstCormashaodel  myFirstCormashodelForAnalysis. st 43 81902 3:57:41 am 3/19/068/2002 035741
| 10 MyFirstCormasModel | myFirstCormashodelForAnalysis. st 44 BA902 35747 am 419/08/2002 035747
| |* 11 MyFirstCormashodel | myFirstCormashodelForAnalysis. st 45 BA902_3:57:52 am 519/08/2002 035752
| |* 12| MyFirstCormasModel | myFirstCormashModelForAnalysis. st 4 B_BA902_ 35757 am 5 19/08/2002 035757
| |* 13 MyFirstCormasModel | myFirstCormashodelFor&nalysis. st 47 _BA159/02_3:58:03 am 718/08/2002  03:58:.03
| |* 14 MyFirstCormasModel | myFirstCormashModelForAnalysis. st 4 8 81902 3:58:09 am 8 19/08/2002 03:58:09
| |* 15 MyFirstCormasModel | myFirstCormashodelForfnalysis. st 45 BA19/02_3:88:15 am 919/05/2002 035815
| |* 16 MyFirstCaormasModel | myFirstCormashodelForAnalysis. st 4 10_8/19/02_3:58:20 am 10/19/08/2002  03:58:20
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B GlobalProbes : Table

B Mom du champ Type de données
ECE o FumeEroauto

|| simulationtame Texte

| |step Mumérique

|| probeMame Texte

| |probevalue rumErique

E GlobalProbes : Table

num

simulationNan

step

proheName

probeValue

830 1_8M1902_1:17
831 1_8M1902 117
8321 _8M902 117
8331 815802 117
834 1_8M1902_1:17
835 1_8M1902_ 117

The "LocalProbes" table contains 7 fields :

E LocalProbes : Table

0 plantEnergy
0 restrained
0 unrestrained
1 plantEnergy
1 restrained
1/ unrestrained

Mom du champ Tvpe de données

WH

[ id

B LocalProbes : Table

i Mumérofuto
|| simulationMame Texte
skep rumErique
classMame Texte
Mumarique
probetlame Texte
probevalue rumErique

3657 23
20
20
3235 B2
20
20

num simulationNan step classHName id probeName | probeVYalue
15731 1 81902 117 0| Forager 1 energy 50
15732 1_8A1902 117 0| Forager 2| energy 50
15733 1_8A1902 117 0| Forager 3| energy a0
15734 1_81902 117 0| Forager 4| energy 50
1573501 AAam? 117 Nl Fraraner Al enerny Al

The graph below shows the relations (foreign keys and primary keys) between the 4 tables and their field names.
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simulationharme

simulationflame
classMame

num
simulationMarmne
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11.

Appendices

11.1.

How to connect VisualWorks to Access

11.1.1. Set up the ODBC driver ODBC

First of all, create an ACCESS file in the directory VW7\cormas\DataBase. Call it cormasSimulations.mdb.

Launch now the « Data Sources (ODBC) » tool, located in the configuration pannel — Administration tools (or directly
launch file "\system32\odbcad32.exe").

,@1 Administrateur de sources de données ODBC

Pilates ODBEC ] Tragage ] Groupement de connexions ] & propos ]
Sources de donnges utilisateur l Sources de données systéme ] Sources de données fichier ]

Sources de données utilizateur ;

o | Filate | Ajouter...
dBASE Filez Microzaft dB aze Driver [*.dbf)
Fichiers Excel Microzoft Excel Driver [*.xls) Supprimer
WS Access Databaze  Microzoft Access Driver [* mdb]

i

Configurer. ..

Ine source de données utiizateur ODBC stocke des informations relatives &
la connesion du fournizzeur de données zpécifié. Elle est vizible uniguement
poLr vous et sur cette machine.

k. Annuler Ajde

Create now a link for your database with a logical name : Click on « Add » button.

Select the « Microsoft Access Driver (*.mdb) driver, as shown below :
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Créer une nouvelle source de données

de données.

Sélectionnez un pilote pour lequel wous souhaitez définir une sounce

I cr

| Wersion |

Crriver do Microsoft Access [“.md
Drriver do Microsoft dB ase [°.dbf]
Drriver do Microzoft Excel”. «lz]

Ciriver para o Microzoft Yisual Fo
Microzoft Acceszs Driver [7.rdhb)
Microzoft Access-Treiber [*.mdb]

BT PSSpRR N | I o T O | B 4 )

_{ _ 1]

bl

Drriver do Microzoft Paradox [*.db ]

wPro

Drriver da Microzoft para arguivos texta [kt " cev] 4.00.601 g

4006015
4.00.6015
4.00.601¢
4.00.601%
1.00.02.0
4.00.601¢
4.00.601%

ER e Te Watut Mt

| T ermirier | Annuler

Click on « Finish » .

A new window pops up :

Installation ODBC pour Microsoft Access

Hom de la zowrce de données IcnrmasSimuIatiDnS

Dezcription : I

2 x

— Baze de données

— Baze de données systéme

£ Aucun

" Baze de données ;

QK |
Annler |
Baze de données : D% ADataBazehcomasSimulations. mdb Aide |
LCréer.. | Beparer... Compacter...
Axance... |
Baze de données spstéme, .
Optiore: >

In the field « Data source name », write the logical name of the link. This name will be used in VisualWorks to identify the

database.

Click on « Select... » button.
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Installation ODBC pour Microsoft Ac i A
Maom de la source de données : |cormasSimulations Mk, |
Sélectionner la base de données x|

fler |

| Descriptic
 Base de Baze de données R épertaires ;
Cormas d:hew?nchoormazhdatabase | |
B d Annuler 2
s cormazSimulations, mdb ;I (= d: ;I
Sélec
= W THE Aide | n |
[=r CORMAS
— Baze de B DataBase [T Lecture zeule
;I LI [T Exclusif
o Auc
" Base 1ypes de fichiers : Pilates -
Baze de données Access Ij I = 4 DONMEES j Réseau... |
[ RO » |

Select the Access file called « cormasSimulations.mdb ».

£ 0DBC Data Source Administrator 2 x

Uszer DSN | Syztem DSM I File DS I Driversl Tran:ingl Connection F'u:n:nlingl Aot I

Uzer Data Sources:

| Driver | Add..

Microsoft Access Drver [*.mdhb)

icrozoft dBagze Driver [*. dbf] Bemove |
dBaze Files - Waord Microzoft dBaze WFF Driver [*.dbf]
ezsal Microsoft Access Driver [*.mdb) w
Eucel Filez Microsaoft Excel Driver [*.xlz)
FowPro Files - “iord icrozoft FosPro WFP Driver [*.dbf]
MOIS SEL Server

M5 Access Databaze  Microsoft docess Driver [*.mdb]
Yigual FoxPro Databaze  Microzoft Wisual FoxPro Driver
Wigual FoxPro Tables icrozoft Wisual FoxPro Driver

An ODBC User data source stores information about how bo connect o
the indicated data prowvider. & User data source iz only vizible to pou,
and can only be uzed an the curent machine.

] Anrwler Appliguer Aide

Click on « OK ». That's it !

To use this connection, you must verify that the right parcels are loaded in VisualWorks. Tools — Load Parcel Named... and
write « ODBC* ».
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@&

ile System B

[y

x|

B @

=R, [ ]
e % Load Parcel Mamed

| oDBC

e NEANC OFT
Q. |

YA septembre 2002 22206

Canizel ‘
=

If « ODBCEXDI 7 » and « ODBCThapiEXDI » parcels are not loaded, select them and click OK :

"ﬁ- 4 5
File  System | —
% g Load which parcel(z]?

ODBCEXDI7 -]

CDBCThapiEXDI
e HEhC O

Cancel ‘

Help
Z i 0| @
at jeudi 26 septembre 2002 2:22:06
=

Don't forget to save VisualWorks.

11.2.

UML : Class diagram of Cormas - Entities category
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contain: ()

deleteComponent:()
deleteComponenents: ()
othersButMe: ()
stepDynPop()
synchronousAddition: ()

Agent
components |dead
0..n|isDead()
step()
Group
newComponents
removedComponents AgentLocation
addComponent:() leave()
addComponents:() moveTo:()

moveAndTrackTo:()
nearestEmptyLocation()
perceivedCellsWithinRange:()
perceivedEntities:withinRange:()
perceivedSimilarAgentsWithinRange:()
perception:()

theOccupants

Entity

id
flag
request

isSituated()
resetFlag()

PassiveObject

7

synchronousRemoval: () randomWalk()
updateAgents() randomWalk ConstrainedBy: ()
updateComponents() walk ToMaxOf:()
updateWith: () walk ToMaxOfconstraintBy: () Same methods as
AgentComm AgentCommLocation | components
mailBox
channel *
acquaintances
components| Mes sageFromChannel: )
nextMess age() *
» |processMessage()
sendMessageAsy nchrounously:()
sendMessageSynchronously:()
GroupCommLocation
QRIS newComponents
remowedComponents K>——
newComponents
removedComponents

~ -
-
-
~ -

Same methods
as in Group

Class diagram of Cormas - Entities category

ObjectLocation
heOccupants patch
isMovedTo() .
leave() 0.

is located ol

neighbourhood|

*

SpatialEntity

extensiveNeigbourhood

edge
outline
nodes

includedEntities

=

allOccupants()

1 |isComponentOf:()
isElementary()
nciAbout()
noOccupant()
occupantAt:()
peripherieRayon:()

belongsToAggregat:()

neigbourhoodAndSelf()
recursiveNeighbourhood: ()

components

components
0..n¢\ theCSE
SpatialEntitySet

type

addComponent:()
addComponents:()
deleteComponent:()
deleteComponents:()
contain:()

containsCell:()
elementaryComponents()

reveiveComponent:fromEntity: ()
receiveComponents:from Entity: ()

receive:surroundingComponentsFromEntity:()

receiveOneSurroundingComponentFromEntity: ()
showNumber()
surface()
SpatialEntityAggregate
compactness
givenSize
SpatialEntityNotConnex

connexity Test()
getEndodermis()
getEpidermis ()
getSkin()
mergeWith:()
perimeter()
updateCompactness()

surround

*

SpatialEntityElement

boundaryDirections()
directionNeighbour()
randomNeighbour()
neighbourE()

neighbourN()

neighbourNE ()

neighbourNW ()

neighbourS()

neighbourSE()

neighbourSW ()

neighbourW ()
neighboursMaxOf:()
relativeDistanceTo:constraint:()
distCell:()

way To:constrainedBy:()

way To:constraint:()
minimumDistanceCellVerifying:constraintOnPath:()

minimumDistanceToCells:Verifying:constraintOnPath:()

SpatialEntity Cell

state
bufferState

newState()
updateState()
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