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What is TerraME?

m TerraME is a development environment for spatial
dynamical modelling

m Uses a spatial database for data storage and retrieval



Spatial dynamic modeling

Demands

m Locations change due to
external forces

m Realistic representation of
landscape

m Elements of dynamic models

m  Geographical space is
iInhomogeneous

m Different types of models
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Requirements

discretization of space in cells

generalization of CA

discrete and continous processes

Flexible neighborhood definitions

Extensibility to include user-
defined models
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Cell Spaces
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Computational Modelling with Cell Spaces

Cell Spaces

m  Components

O
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Cell Spaces
Generalizes Proximity Matriz — GPM
Hybrid Automata model

Nested enviroment
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TerraME architecture & applications

RonddniaModel DinamicaModel TROLLModel CLUEModel
TerraME Language
TerraME Compiler
TerraME Virtual Machine
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TerraME functionality

TerraME INTERPRETER

* model syntax semantic checking
* model execution

g

Eclipse & LUA plugin @ . TerraView
» model description @ LUA interpreter * data acquisition
» model highlight syntax - + » data visualization
¥ —  data management
TerraME/LUA interface « data analysis
A
A4
3 TerraME framework
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Model
source code

TerraLib
database




% Fle Show Infolayer View Theme Analysis Operation Help - | ] X

2EDME @Eeol Mk MRS PER L L e> N I3 X5 o]
23

Databases ;l
= _ celulas_amazonia_maio 200
. @ 100_analise

- 8 100_analise_emo

- g® 100_analise_nao_prot
IiEE_anEIIiSE

. @ agro_ecologico_latlong

- P agro_ecologico_polyc_r T

| »

b
‘u"lewi.r"'l'l'lemes ;I
E--EF‘.&EUH

-~ [T estradz2000
mes’[adns

a0 [clus1938
=00 [T]cuez0o0 J
p-0 [T ciue200
m-0 [Tcuszo02
-0 [ ciuezon
=L [[cue2004 x
4| | 2
| staticAltrs object_i| ClusiD levno | mask_clue | mask_state | mask_region | luc_forest | log_luc_pasture log_luc temp =
258 C106L4E LO46C10E &1 {lpa Dcidental 02043 120678 1 ?E_I
257 C106L47 LO47C106 401 [lpa Ocidental 007058 0 (4554 -1.75
EEIE- C06L48 l LO43C 106 435 {lpa Doidental 03144 0156216 SR
4 k
A




Por que Lua?

m Pequena
m Portatil
m Eficiente
m Facil integracao com C/C++
m Simples e flexivel
Sintaxe simples
Facilidades para descricdo de dados

Mecanismos de extensao
“Simple things simple, complex things possible”




Useful Lua Commands

Comentario: --

Separador: ,

Identificador de string: "..." ou [[...]]
Identificador de tabela: {...}
Atributo de uma variavel: .

Método de uma variavel: :

-- Variaveis

csQ = CellularSpace{
dbType ="ADO",
host = "localhost"

}
csQ:load()




Useful Lua Commands

Estruturas de controle:
while ... do ... end

if ... then ... end

if ... then ... else ... end
elseif ... then ... end

for ... do ... end

Quebra dentro das estruturas de controle:
break
return ...




Useful Lua Commands

Funcdes matematicas:

math.abs
math.atan
math.cos
math.floor
math.max
math.pow
math.sqrt
math.ldexp

math.acos
math.atan2
math.deg
math.log
math.min
math.rad
math.tan
math.random

math.asin
math.ceil
math.exp
math.logl10
math.mod
math.sin
math.frexp
math.randomseed
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TerraME extensions to Lua

0 To build spatial dynamic models, TerraME
iIncludes new value types in LUA using the
constructor mechanism




TerraME Useful Commands

Uma célula do espaco celular:
Cell

O espaco celular:
CellularSpace

As ceélulas do espaco celular:
.cells

O estado logo antes da ultima alteracao na célula:
.past

Cada uma das celulas do espaco celular:
ForEachCell




TerraME Useful Commands

Cada um dos vizinhos de uma ceélula:
ForEachNeighbour

Todos os vizinhos de uma célula:
getNeighborhood

Criando vizinhos de todas as ceélulas:
CreateMooreNeighborhood

Carregando os atributos das células:
-load

Atualizando o passado de uma célula:
-synchronize

Salvando os atributos das celulas:
-save




Programas em Lua




