Firefighter model: Structure and initialisation
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GAMA: first demo

> Run GAMA

> workspace

> Open a model in the model library
> show editor
»compilation errors

> run it (show the link between button and experiments)
> simple example
>multiple display example
»pbatch mode

> Create a model
> Create a first GAMA project
> Create a first GAMA model



Loading an experiment

Click on the desired experiment button to load it: an experiment define a
simulation execution context

O 00 | ‘| Modeling - Toy Models/Ants/models/Ant Foraging (Complex).gaml - Gama g
I= |
" | Gama Projects 22 = <§’> ¥ =g '/{é] SIR (Sims = 7
¥, Models library (4 ) In project: E]
bﬁFeatures
PﬁSyntax . ¢ rgb( wnite
VﬁToy Models "Food Gathered" type: series {
v o= Ants 218 data "Food" value: food_gathered;
o 219 }
P (= icons 220 }
P[Bimages 221 }
¥ = models 222 '}
E] Ant Foraging (Charts examples).gaml 223
E]Ant Foraging (Classic).gaml 224= experiment Genetic type: batch repeat: 2 keep_seed: true until: (food_gathered = food_placed) or (time > .
E]Am Foraging (Complex).gaml ZZS parameter name: :S:z:: r::‘l?_hu: grid:"' var: gr‘?d§ize init:'?S |:mit: . "(width and height)’';
%]Ant Foraging (Simple).gaml ZZE: parameter name: |Nu~rb-:~*: ‘var:[ ants_number 1r.ut: 200 unit: 'ants'; . .
E]Ant Sorting.gaml ZZ( parameter name: L-gappzx:wqt:r:»rw: var:.evapc.Jratlon_raFe among: [0.1, 0423 0.5, 0.8, 1.0] un}t: rate eve
- v 228 parameter name: 'Diffusion:' var: diffusion_rate min: 8.1 max: 1.0 unit: 'rate every cycle (1.0 means
¥ [z Articles 229 method genetic maximize: food_gathered pop_dim: 5 crossover_prob: 0.7 mutation_prob: @.1 nb_prelim_ge
> [z Boids 230 }
> [z Circle 231
.| 232- experiment Quadtree type: gui
2% Outline 53 &3, = O 5330 output ? ype: gui {
v /2 ants 234 monitor name: 'Food gathered' value: food_gathered;
vi= 235= display QuadTree {
bl@global 25(3 quadtree 'qt';
J= @ entities £ }
: ‘ _ 238
» = experiment Displays [experiment Displays] 239¢ display Ants background: rgb('white') refresh_every: 1 {
b = experiment Complete [experiment Complete] 249 grid ant_grid lines: rgb('black');
b = experiment Batch [experiment Batch] — =

b 1= experiment Genetic [experiment Genetic|
b 1= experiment Quadtree [experiment Quadtree]

“E‘LL Problems &3

2 errors, 9 warnings, 485 others (Filter matched 111 of 496 items)

b = experiment Callback [experiment Callback]) Description A { Resource Path Location Type
b €3 Errors (2 items)
b /& Warnings (9 items)
> 1 Infos (100 of 485 items)
Writable Insert 232:20 || 162mof248m | |




Simulation Interface

N/
0‘0

Run/pause the current simulation

] Boids - /Use dmlnlstrateur/Document \

Step by step execution

Launch a new simulation

__ Stop simulation

32€/msi.gama.models/models/boids/models/boids.gaml

=) OC—@)

(&

| Gama Projects g

= 0)(@ sky 2>

L

(%>

L~ El {0} Parameters 83\

i

CJ Console 23

¥, Models library ( 25)
»2/3D
> L;J ants
v (2 boids
> (z>images
¥ [z>models
+#| boids_flocks.gaml
+#| boids.gaml|
> L‘J circle
> L‘,_I clusters
> L¢J demo_goto
> L¢J driving_traffic
> 2lfipa
> L‘J graph
» 2/ grid_loading
> L¢J HowToDo-Importimages
» 2/IncrementalModels
» 2l Infectious_disease
> allife
> L,J multi_level
» 2| predator_prey_tutorial

Il

Console view

the simulation

Slows down the execution of

Synchronize the simulation
and the display

/ -

v

% =0

8 General

Width/Height of the Environment
Toroidal Environment ?

Direction of the wind

Number of agents | 1000) =4
Number of obstacles @ = q
15.00) = ¢
Cohesion Factor @ = q

Alignment Factor | 100 = == ¢
Minimal Distance | 10.0 = = ¢

Maximal Turn @ = q

(8000 =4
[ false
Apply Cohesion ? @ true
Apply Alignment ? @ true
Apply Separation ? @ true
Follow Goal ? @ true
Apply Avoidance ? @ true
Apply Wind ? @ true
Moving Obstacles ? | | false

x vz

Maximal speed

8 Model boids_model Parameters for experiment 'Bg

Random number generator among [ce

Random seed (V| Define: | 0.0

1 model boids
Z global torus:

1nt number of agents <- 100 mm

torus_environment{
1 max:

- b = fal

1000000;

iy

A
|4§] boids.gaml 53 =0
Run experiment: | Boids | In project: [v]

[ S
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GAMA metamodel / a framework

> In GAMA: everything is agent!

D

world

agent
«abstract»

model
«abstract»

simulation

1..n

:

experiment
«abstract»




Instantiation of GAMA metamodel on a particular

model

> Model (a.k.a. global): global
variables, actions, dynamics
environment and
initialization.

> Species (and Grid): agent
species. A species/grid is a
UML class. Several species
blocks can be defined.

> Experiment : simulation
execution context, in
particular inputs and
outputs. Several experiment
blocks can be defined.

GAML meta-model )

agent

«abstract» J

world model
1 «abstract»

simulation /IL experiment

1.1 | 1 «abstract»
{ \ oy

F. ‘TT.' \

User model | )

Species B

UserModel

Experiment
Plan 1

Experiment
Plan 2

pkg




Implementation of the model

model firemen

global { }

grid plot {
list<plot> neighbors;
string state;

rgh color;

}

species firefighter {
bool busy;

plot my_plot;
}

species communicant_firefighter parent:firefighter {
list<communicant_firefighter> colleagues;

}




Structure: Mapping Firefighter model to GAMA Meta-
model

agent
«abstract»

"
A 1
e N o
] 3 A
A’ -

- world model
) «abstract»

experiment
«abstract»

pkg
Landscape
Plot ‘. 1
1 L 0..* irefi
- area: lha A Firefighter
- state : 'forest’; 'empty’; ‘fire’ «is located ont - busy : Bool
- coordinates : [int; int] - location :

- neighbors :‘f.
3;5;8 )

Communicant Firefighter | 9

- colleagues




Structure: Mapping Firefighter model to GAMA Meta-
model

pkg
Landscape Brigade
T 10 T
Plot
1 0..* irefi

_ areathiite Firefighter
- state : 'forest’; 'empty'; 'fire' <is located on - busy : Bool
- coordinates : [int; int] - location A

- neighbors |
3;5;8

Communicant Firefighter

- colleagues




Structure: Mapping Firefighter model to GAMA Meta-

model

pkg

Landscape

T

Plot

- area : lha

- state : 'forest’; 'empty'; 'fire'
- coordinates : [int; int]

1

<is located on
- location

- neighbors
3;5;8

Brigade

o]

species firefighter {
bool busy;

h

R — S—

Communicant Firefighter

J

- colleagues
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Structure: Mapping Firefighter model to GAMA Meta-
model

pkg
Landscape Brigade
? 10 T
Plot
1 : : :
I specbles1 Elref.lghter {
- state : 'forest’; 'empty'; 'fire' <is located on OO0l busy,
- coordinates : [int; int] - location ¥
- neighbors '
3;5;8
Communicant Firefighter
- colleagues

> Create a first GAMA model with the model
structure representing this UML class diagram.



Notes on the model.

> Every kind of agent has
built-in attributes:
> name (a string)
> shape (a geometry) (default
value = a point)
> location (a point) (value =
the centroid of its
shape)
> |n addition, grid agents
have additional built-in
attributes:
> grid_x (an integer)
> grid_y (an integer)
» color (a color)

» grid_value (used when grid
is created from a data
file)

model firemen
global { }

grid plot {
list<plot> neighbors;
string state;

rgb color;

}

species firefighter {
bool busy;

plot my_plot;
by

species communicant_firefighter parent:firefighter {
list<communicant_firefighter> colleagues;

}

12



Space in GAMA

> In GAMA, agents have a
location in a
reference
continuous space.

> To create a grid of
cells, we need to
create explicitly a
new species with a
particular spatial
organisation (a
particular topology).

3000m

3000 m
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Space in GAMA

> In GAMA, agents have a
location in a
reference
continuous space.

> To create a grid of
cells, we need to
create explicitly a
new species with a
particular spatial
organisation (a
particular topology).

3000m

3000 m
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Space in GAMA

> In GAMA, agents have a
location in a
reference
continuous space.

> To create a grid of
cells, we need to
create explicitly a
new species with a
particular spatial
organisation (a
particular topology).

3000m

3000 m

name = “communicant_firefighter2”
location = {1400.1, 44.02, 0.0}
shape = {27.198, 44.02, 0.0}
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Space in GAMA

In GAMA, agents have a
location in a
reference
continuous space.

> To create a grid of
cells, we need to
create explicitly a
new species with a
particular spatial
organisation (a
particular topology).

Addition of a 30x30 grid

3000m

3000 m
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Space in GAMA

> In GAMA, agents have a
location in a
reference
continuous space.

To create a grid of
cells, we need to
create explicitly a
new species with a
particular spatial
organisation (a
particular topology).

Addition of a 30x30 grid

3000 m

name = ‘plotl|’

grid x =1

grid y=0

location = {155.0, 50.0, 0.0}
shape = a square

17



Firefighter model - Initialization

> |nitialization of the global:
> Add a global variable to choose if we will play scenario 1 or 2.
> creation of agents
> Initialization of the environment size

> |nitialization of plot agents:
> create 900 plots of 1ha, i.e. 30x30 plots

> Setting randomly 50% patches to forest / green and 50% patches to
clear / white

> |Initialization of firemen

> create 10 firemen randomly located, depending of the chosen
scenario

> Setting fire:
> chose 1 plot

18



Firefighter model - Initialization

[ NON ) Simulation - Gama

[I=lm] simuationready WA ON R

_ | Gama Projects 23 = 0O | & vizu £ i =—®hE L - L " 0
S-S

P | /Models library (4)
> |-/ Shared models (0)
> 5 User models (10)

2 Model firemen_model Parameters for experiment 'myFirstVizu'

Random number generator  'mersenne’ among [cellt

Random seed Define: Q =

|

201Mof250M [ |
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Do it with the Graphical Modeling plugin (still a beta
version).

> GAMA: install extension Graphical Modelling

» Create new diagram
» Generate GAML model

@ @ Modeling - fireFighter01Structure (gamaDiagram) - Gama

J E= WY Simulation ready i
f— |ﬁ BenchMarkModel-01-Init.gam (m BenchMarkModel-01-FirstViz (@ BenchMarkModel-01-Structur (w Copy of firefighter.gaml (,&, firefighter.gaml |§i‘i‘ iﬁﬁllﬂllﬂ ﬁ L5 fireFighter-01-Structure.g W = g W —
- =

Experiment my_GUI_xp =
W

.= Palette D

[ Select

v ; Marquee

Lo

(= Agents <0
** is composed of a
species
[l is composed of a
GUI e

- i m X

int scenario =] YRS XD & is parent species
of a species

KA world

possible experiment

(= Agent features <o
- :
nas the display B has the action

. has the refl
is macro agent of isvmacro agent of as the reflex
£2 has the aspect

|, firefighter = e
. (= Experiments &0

bool busy rgb colors (ﬁ has the display

list neighbours
k= is composed of a

batch experiment

[E&]is composed of a
GUI experiment

has the action

has the reflex

|| t12mfof2som | | | & B




Firefighter model : Dynamics

act communicant_fireﬁghter—patrolling) act plot J

[ get burning plots in neighboorhood ] [state != "fire"]

[state = "fire"]

[no burning plot]

[there are burning plots]

Diffuse fire to neighbour
plots with state = "forest"

busy <- false busy <- true

—_—
Get busy Choose a
colleagues random

burning plots

[there are
busy colleagues]

Choose a random
neighbour plot

[no busy collea/guy

Choose a plot to go to
the closest busy
colleague

act firefighter-extinguishing

$

Extinguish fire

6

Move to this
new plot

Benoit Gaudou (Univ. Toulouse 1)
Patrick Taillandier (INRAE) @CD@@




Reminder

pkg
Landscape Brigade
? 10
Plot
1 0..* irefi
- area NN Firefighter
- state : 'forest’; 'empty'; 'fire' <is located on - busy : Bool
- coordinates : [int; int] - location A

- neighbors
3;5;8

Communicant Firefighter

- colleagues




Reminder

pkg

|g global J

-

Plot

- area : lha

- state : 'forest’; 'empty'; 'fire'
- coordinates : [int; int]

0.. | Firefighter

<is located on
- location

- neighbors
3;5;8

- busy : Bool

AN

Communicant Firefighter

- colleagues

23



Firefighter model - Result of initialization

[ NON ) Simulation - Gama

[I=lm] simuationready WA ON R

_ | Gama Projects 23 = 0O | & vizu £ i =—®hE L - L " 0
S-S

P | /Models library (4)
> |-/ Shared models (0)
> 5 User models (10)

2 Model firemen_model Parameters for experiment 'myFirstVizu'

Random number generator  'mersenne’ among [cellt

Random seed Define: Q =

|

201Mof250M [ |
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Scheduling: at each simulation step, GAMA executes
agents in the following order.

For the world agent,

1ts behaviors (e.g. 1ts reflexes, 1n the
order)

For each speciles s Do
For each agent a of s Do

1ts behaviors (e.g. 1ts reflexes, 1n the
order)

For each agent of grid Do

1ts behaviors (e.g. 1ts reflexes, 1n the
order)

The scheduler can be modified at hand

25




act plot )

[state != "fire"]

Diffuse fire to neighbour
plots with state = "forest"

[state = "fire"]

Dynamics of plots

26



act plot ) Dynamics of plots

[state != "fire"]

[state = "fire"]

- Influence of the number of neighbors
- The diffusion is too fast!

——

Diffuse fire to neighbour
plots with state = "forest”

reflex diffuseFire when: (state = ) {

ask (neighbors where (each.state = ) {
state <- ;
color <- #red ;




act plot )

[state != "fire"]

[state = "fire"]

Diffuse fire to neighbour
plots with state = "forest"

Dynamics of plots

- Influence of the number of neighbors
- The diffusion is too fast!

-> Change the scheduling of the plots (schedules facet)
to choose at the beginning of the step only plots which

are on fire.

28



Dynamics of firefighters

> Implement the following
diagram of the
firefighters’ behaviours.

> You can implement patrol and
extinguish fire as 2
reflexes (see next slide).

act firefighter-global

29



Dynamics of firefighters

act firefighter-patrolling )

get burning plots in neighboorhood

[no burning plot there are burning plots]
Choose a Choose a
random random
neighbour plot burning plots
Move to this
new plot

act firefighter—extinguishing)

[my_plot.state != "fire"]

[my_plot.state = "fire"]

Extinguish fire ]

6

30



Dynamics of communicant firefighters

act communicant_firefig hter—patrolling)

[ get burning plots in neighboorhood ]

%\re burning plots]

[no burning plot]

[ busy <- false [ busy <- true ]
Get busy Choose a
colleagues random

burning plots

[there are $
busy colleagues]
[no busy colleagues]

Choose a plot to go to
the closest busy [Choose a random ]

colleague neighbour plot

new plot

:

Move to this ]

act firefighter—extinguishing)

[my_plot.state != "fire"]

[my_plot.state = "fire"]

Extinguish fire ]

31



Choose a plot toward the closest busy firefighter

‘“=*‘r-‘i-'J Busy firefighters

' IIIHII'EII HEE B
. H H EEN

H .4 FAN A = B

& ﬂll I u

_ -.I H B

32



Choose a plot toward the closest busy firefighter

How will it choose
| its next location ?

33



Choose a plot toward the closest busy firefighter

How will it choose
| its next location ?
- Find the closest
| busy firefighter

34




Choose a plot toward the closest busy firefighter

How will it choose

| its next location ?

- Find the closest
busy firefighter

| - Find the closest
cell to this firefighter

35




Extensions

> Add a action do_fire to plot

> Stop simulation when no more
fire

> Finite State Machine
architecture: patrolling and
extinguishing are now 2
states (and not 2 reflexes
anymore)

stmfirefighter)

o1

[my_plot.state = "fire"]

( patroling

]

J

N

[my_plot.state != "fire"]

I extinguishing

l

1
J

36



Firefighter model: Visualisation, monitoring and
model exploration

o @] myFirstVizu - /Users/bgaudou/Dev/wsGAMAe3vJTD2015/RTM/models/MISS ABMS 2015/benchmark_demo-03-Vizu.gaml|
== RmE] 50 cycles elapsed p —me ) G |
4 my_pie &3 = 08 || 4 vizuTriangle &3 = ¢ Parameters &3 & = 0
‘ ‘ &
uﬂﬂ@a pﬁp ‘ﬁv L_ ﬂﬂﬂ@a ppﬁ ﬁ' L_ 3 General ET
my first_pie Scenario number 1 E among [1, 2]
[Tplots = 0.082
(8%) 3 Model firemen_model Parameters for experiment 'myfFirstVizu'
n Random number generator  ‘'mersenne’ B among [cellular, xor, java, mersenne]
rate of fire m Rrae -
plots = 0.202 + Random seed Define: Q @
(20%) -
[] Population of firefighter (0) £2 () m—Cy ¢ = O
rate of clear Firefighter (0) population in macro-agent firemen_model0
ot g 1° 1 4 firefighter (10) 3 | % plot (900) | 55" custom (10)
Attributes # busy location my_plot nan
agents 0 false {1150.0,550.0,... 161 as plot ‘fire
% my_plot 2 = Q[ ! :g:r 1 false {2050.0,2150.0... 650 as plot 'fire
1 2 false {1050.0,1050.0... 310 as plot 'fire
0) m—d® @ 2 O L F- L)L . '°°°":" 3 false {1750.0,650.0,... 197 as plot ‘fre
members .
my_first_chart 2 = [ DIt 4 false {2050.0,2950.0... 890 as plot fire
M nan_ie 5 false {1150.0,650.0,... 191 as plot 'fire
0.7 et TR R I SALNES (e e 1550018500,.. 45t |t
0.6
.@ Agent Inspector &3 1) m—Cy = [
-
0.5 vy & Agent plot225 L
0.4 *a,
AA n 1 name 'plot225'
0.3 A m || host firemen_model0 &%) Inspect | | o~ Change...
0.2 '.l A““ . o o
0.1 J'.." b s hssAAAAAAAAAAAAAMAAAAAAAAA u location x 1550.0 y 750.0 z 0.0
0.0 color
0 5 10 15 20 25 30 35 40 45 50
time grid_value Q =
l-l— rate of clear plots -@- rate of fire plots -&- rate of forest plcts] grid_x Q =
Console &3 ) m—) > = O grid_y Q =
neighbors [194 as plot,256 as plot,226 as plot,195 as plot,224 as plot,196 ¢ D Browse
state ‘empty’
H t highlight ~ false
T

115M of 505M
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Benoit Gaudou
Patrick Taillandier
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Benchmark model - First visualisation

J

E= ] 18 cycles elapsed

. Gama Projects 83 = :’:c v e

» |, Models library (4 )
b |/ Shared models (0)
v ‘5 User models (12)
» - ICopy of Sessions_6_7_8_9
> /LastOrder
> [»/MayaSim
>, -/modelsmodels
> ;LJ primer_GAML-v161
» ;- /RealRatioModel
¥, /RT™M
> [z>diagrams
V z>models
¥ [z~ MISS ABMS 2015
» (> snapshots
« | benchmark_demo-01-Init.gam|
« | benchmark_demo-01-Structure.gaml|
« benchmark_demo-02-Dynamics.gaml
« benchmark_demo-02-Dynamics-FireFighte
« benchmark_demo-03-Vizu.gaml|
b (= snapshots
«  firefighter.gaml
1_JSession_5
I Session9
>, |Sessions_6_7_8_9
» | StockAndFlow
> [ | TestSEIRS

) Console 3%

ﬂu_@_('&:‘ B

Il Simulation - RTM/models/MISS ABMS 2015/benchmark_demo-03-Vizu.gaml - Gama

I —y@ g OO F- L0

«  benchmark_demo-03-Vizu.gaml| X4

g 5=1)

@ Model firemen_model Parameters for experiment ‘myFirstl]I
Random number generator ~ 'mersenne’ amo.
Random seed Define:

119M of 251M

o)

In GAMA, there are 2 kinds of experiments:

- gui
- batch

38



Displays in GAMA

O @ M Simulation - RTM/models/MISS ABMS 2015/benchmark_demo-03-Vizu.gaml - Gama

[E==RE] 18 cycles elapsed p — ] G ‘ 7 _ 7 » ‘

\ . Gama Projects 53 %Y S DTz X AR S P A T O PTINOT PDA i : .. L . PRSI = 5=0
> Models library (4 ) W @ Model firemen_model Parameters for experiment myFirstl]I
: 2 3::?:“::1:;51(2(;) Random number generator ~ 'mersenne’ B amo,

>, /Copy of Sessions_6_7_8_9
>, ILastOrder
> [»/MayaSim ! 7
» - /modelsmodels Z ;
> ;&J primer_GAML-v161 a
>, |RealRatioModel '
¥ /RTM

» [z>diagrams

V z>models

¥ [z MISS ABMS 2015
» (~>snapshots i

Random seed Define:

« | benchmark_demo-01-Init.gam|
« | benchmark_demo-01-Structure.gaml|
« benchmark_demo-02-Dynamics.gaml » A
« benchmark_demo-02-Dynamics-FireFight@y
« benchmark_demo-03-Vizu.gaml|
» (= snapshots
« | firefighter.gaml
1_JSession_5
I Session9
>, |Sessions_6_7_8_9
> [/ StockAndFlow
> [ | TestSEIRS [

Console 2 0] =——g) > = 0

& benchrﬁark_demo-oé-Vizu.géml X4

> In GAMA, we can define as many displays as needed, each
of them represent a point of view on the simulation.



Let’s build our virtual laboratory

o o myFirstVizu - /Users/bgaudou/Dev/wsGAMAe3vJTD2015/RTM/models/MISS ABMS 2015/benchmark_demo-03-Vizu.gaml
| B 3 B A ) = )] § | [
— ‘/mj my_pie 2 . =A@ vizuTriangle o = [ <;,',b‘,z\»Parameters 2 . G =08
& -~ - - &
1) m— @ OO L - L i) =—t e OO - L] General o
my _first_pie Scenario number 1 among [1, 2]
[Tplots = 0.082
(8%) @ Model firemen_model Parameters for experiment ‘'myFirstVizu'
] Random number generator 'mersenne’ among [cellular, xor, java, mersenne]
rate of fire | » 9 -
plots = 0.202 . Random seed’ £ Define: Q=%
(20%)
u
| 7 = ‘
H:] Population of firefighter (0) 23 [ e—y = = 0
rate of clear | Firefighter (0) population in macro-agent firemen_model0
°'°“(7=z£5716 t ‘ﬁ firefighter (10) 83 | % plot 900) | & custom (10)
Attributes # busy location my_plot nar
agents 0 false {1150.0,550.0,... 161 as plot ‘fire
(@ my_plot &3 =9 ) i ::::ty 1 false {2050.0,2150.0... 650 as plot ‘fire
- 1 2 false {1050.0,1050.0... 310 as plot 'fire
1) =—(® w © 0L ®- L)L 1 '°°°";’" 3 false {1750.0,650.0,... 197 as plot 'fire
- members \
my_first_chart o = [) my_plot 4 false {2050.0,2950.0... 890 as plot fire
. . . i, name 5 false {1150.0,650.0,... 191 as plot ‘fire
07| 0P @ P SO B L s © e 1550018500,.. S aap |t
0.6 { : =
[,@Agent Inspector &3 [ —C = O
0.51 o Agent plot225 ®
0.4 1 T 1 name 'plot225'
0.3 1 host firemen_model0 ,@Inspect & Change...
0.2 { ] shape o
0.1 AAAAAAAAAAAAAAAAAAAAAAAARAL n location x 1550.0 y 750.0 z 00
0.0} - . v color
0 5 10 15 20 25 30 35 40 45 50
time grid_value Q =
[-I- rate of clear plots -@- rate of fire plots -& rate of forest plcts] grid_x Q =
' Console 2 0 =—) P = O | grid_y Q =
neighbors [194 as plot,256 as plot,226 as plot,195 as plot,224 as plot,196 ¢ D Browse
state ‘empty’
:H_ H . highlight false
A
|| 115Mofsosm | |




Let’s build our virtual laboratory

0] —m @@ OO L & L

@ @] myFirstVizu - /Users/bgau
K=l P m—q
7 “° =1 with circle

my first_pie

plots = 0.082
(8%)

rate of fire
plots = 0.202

rate of clear
plots = 0.716
(72%)

| 4 my_plot 23 = 0
my_first_chart
0.7
0.6
“‘

| J,.-" \““»....w.....w

0 5 10 15 20 25 30 35 40 45 50

time

[-I- rate of clear plots -@- rate of fire plots -&- rate of forest plcls]

0 =——c) > = O

£ Console £3

-

a

= 0

|

Wi

Tisplay agets

1) m—® G O O L ®- L)L

D'i S p l ay a ge n tS | 015/benchmark_demo-03-Vizu.g

s Parameters &3

@ General

Scenario number 1

among [1, 2]

@ Model firemen_model Parameters for experiment ‘'myFirstVizu'

Random number generator

Random seed Define:

‘mersenne’

B among [cellular, xor, java, mersenne]

Q =

[] Population of firefighter (0) £2

Firefighter (0) population in macro-agent firemen_model0

¥ firefighter (10) 53 ‘ﬁ' plot (900)

Attributes
agents
busy

host
location
members
my_plot
name
peers

IoOowv & wWwN-=-0 =

,@ Agent Inspector &3
3 Agent plot225

name 'plot225'
host firemen_model0
shape

location x 1550.0
color

grid_value
grid_x
grid_y

neighbors
state ‘empty’

highlight  falsgegee

busy
false
false
false
false
false
false
false

[194 as plot,256 as plot,226 as plot,195 as plot,224 as plot,196 ¢ [:] Browse

ec_t 1

'ﬁ’ custom (10)

location my_plot
{1150.0,550.0,... 161 asp
{2050.0,2150.0... 650 as pl
{1050.0,1050.0... 310 as pi
{1750.0,650.0,... 197 as pi
{2050.0,2950.0... 890 as pl
{1150.0,650.0,... 191 aspi .
{550.0,1850.0,... 545 as plot ‘fire

~

,@ Inspect | | o Change...
o
y 750.0 z 0.0

Q =%
Q =
Q =
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Update the experiment to get the following displays

> 1 display with firefighters displayed with a circle aspect

> 1 display with firefighters displayed with a triangle aspect
» Add corresponding aspects to the species

> A display plotting (as a time series):
» The number of forest plots
» The number of on fire plots
» The number of empty plots.

» A display plotting the
same information as a pie

42



Create a new experiment to have a 3D display

o @® G ThreeDVizu - [Users/benoitgaudou/Dev/wsGAMA_GIT_1.8.2_Pedagogical_material/Exercice Firefighters/models/firefighter-03-Vizu.gaml

& ®W — O® Q

5: @Vizux ZZM =3
: WO P 00 @
L

Q
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Exploration of the model

- Create a batch experiment to explore the model
> Parameter to explore: the scenario
> Stop condition: when there is no more plot on fire
> Replication: 10
> Exploration method: exhaustive method

> Outputs - Displays (cf. permanent statement)

> The rate of remaining forest plots (at the end of each bunch of
replications)

> The end cycle (at the end of each bunch of replications)

o= firefighter-03 -Vizu.gaml firefighte =
. ° ° Q

Outputs - Save ]n fl le scenario replication rateForest End cycle

1 0  0.00444444444444444 347

. . . . 1 1 0.00444444444444444 347

> Save the scenario number, the id of the replication, |1 @ o

' ) p ) 1 3 0.00444444444444444 347

1 4 0.00444444444444444 347

1 1 Talb] 1 5 0.00444444444444444 347

and the 2 indicators remaining orests an R 000444444440448004 347

1 7 0.00444444444444444 347

2 8 0.03333333333333333 725

end cycle) DL o

® 2 10  0.03333333333333333 725

2 1 |0.03333333333333333 |725

3333333333333333333333

0.03333333333333333 725

3333333333333333333333

3333333333333333333333
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Exploration of the model

@

5= Model firemen / Experiment explo 2 [ Models

=

Batch over. 2 runs, 16 simulations.

wsGAMA_GIT_1.8.2_Pedagogical_material - Exercice Firefighters/models/firefighter.csv - Gama (runtime)

®) (%)
\.3/ X)

ZT [ = B ak forest X

® @
& @®
Parameters to explore
scenario 2 | 0.14
0.13
Exploration method
0.12
StOP - mpty (plot wh h.state = 'fire’ |
condition .€MP y(plot where (each.state = 'fire')) 0.11
Best 0.10
parameter {scenario=2} |
set found 0.09
Best fitness  0.14236111111111113 | 0.08
Last
parameeter {scenario=2} | 0.07
set tested
0.06
Last fitness 0142361111113 |
P ‘ 0.05
arameter .
space scenario (2) =2 | 0.04
# interactive console @) Console 53 Z= 80 o003
@0 ®O D ® =
CIAC U @) &
0.01
0.00

WO PO OO @

1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
time

- rate of forest plots

ZZMHM = F . step X
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2 =5

WO PO OO @

1.0 1.1 1.2
o= firefighter-03-Vizu.gaml c firefighter.csv 2%
Q

scenario replication rateForest End cycle
1 0 0.00444444444444444 347
1 1 0.00444444444444444 347
1 2 0.00444444444444444 347
1 3 0.00444444444444444 347
1 4 0.00444444444444444 347
1 5 0.00444444444444444 347
1 6 0.00444444444444444 347
1 7 0.00444444444444444 347
2 8 0.03333333333333333 725
2 9 0.03333333333333333 725
2 10 0.03333333333333333 725
2 1 0.03333333333333333 725
2 12 0.03333333333333333 725
2 13 0.03333333333333333 725
2 14 0.03333333333333333 725
2 15 0.03333333333333333 725
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