N

N

GAMAGRAM: graphical modeling with the GAMA

platform
Patrick Taillandier

» To cite this version:

Patrick Taillandier. GAMAGRAM: graphical modeling with the GAMA platform. The 4th Interna-
tional Conference on Complex Systems and Applications ICCSA 2014, Jun 2014, Le Havre, France. 5
p. hal-01600914

HAL Id: hal-01600914
https://hal.science/hal-01600914
Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Copyright


https://hal.science/hal-01600914
https://hal.archives-ouvertes.fr

Praceedings of ICCSA 2014
Normandie University, Le Havre, France - June £23-26, 2014

GAMAGRAM: GRAPHICAL MODELING WITH THE GAMA
PLATFORM

Patrick Taillandier *!

Abstract. These last years have seen the multiplication of plat-
forms dedicated to the conception and simulation of agent-based
models for studying complex systems. If these platforms allowed
to democratize this modeling approach, they are often complex to
use by non-computer scientists as most of them require to define
models by writing numerous code lines, In this papoer, we prosent
GAMAGraM, a new graphical modeling plug-in integrated into the
GAMA platform. This plug-in allows users to define models from
a graphical interfaca. Defining a model with the GAMAGraM phu-
gin means first defining the structure of the model by a conceptual
entity-relationship diagram, then defining the properties of entitics
through dedicated dialog boxes, The graphical editor provides auto-
compilation tools allowing to easo the work of the modelers,
Keywords. Complox Systom, Agent-based Modeling, Graphical
Modeling, GAMA Platform

1 Introduction

Nowadays, agent-based modeling is more and more used
to study complex systems, in particular by researchers
coming from other fields than computer sciences (geogra-
phy, environmental sciences). Unfortunately, the use of
such modeling approach requires to have skill in program-
ing, in particular when the system to model integrates
social and spatial aspects. This issue has for consequence
that most of the models are still developed by computer
scientists and not directly by domain experts, which slows
the diffusion of this modeling approach and the transfer
of knowledge to the decision-makers.

In order to tackle this issue, some agent-based model-
ing platforms have proposed to let the user define his/her
models thanks to a graphical interface allowing to min-
imize the quantity of lines of code to write. However,
these platforms are often complex to use or very limited
in terms of models they allow to build.

The GAMAGraM plugin has for ambition to be simple
to use and at the same time very powerful. It is based on
the GAMA platform [12] that allows to define large-scale
models integrating rich spatial and social dynamics (e.g.
MAELIA [19, 11], MIRO [4]).

*Patrick Taillandier is with UMR CNRS IDEES, University of
BRouen, France, E-mail: patrick taillandler@umiy-rouen.fr
TManuscript received April 19, 2009; revised January 11, 2010,

The paper is organized as follows: Section 2 presents
the context of this work, in particular the existing agent-
based modeling platforms and the graphical modeling lan-
guages, Section 3 is dedicated to the presentation of the
GAMAGraM plugin, At last, Section 4 concludes and
presents perspectives,

2 Context

2.1 existing platforms

Nowadays, there are numerous platforms dedicated to the
agent-based modeling of complex systems. These plat-
forms can be divided in 3 - non-exclusive - groups ac-
cording to the type of programing language used to define
models.

The first group is composed of the platforms that re-
quire to define models through a high-level generic pro-
gramming language (Java, C++, Python...). These plat-
forms are most of the time intended to computer scientists
and are the most adapted to the development of iarge-
gscale models. Repast Symphony {17], MASON [15] and
SWARM {[16] belong to this category.

The second group i8 composed of the platforms that
provide a dedicated modeling language. These platforms
are most of the time easier to use than the ones of the
first group. There are intended to a wider range of users.
However, they require some skills in algorithmic. Netlogo
(20] and GAMA [12] belong to this group.

The last group is composed of the platforms that allow
to define a model through a graphical modeling language.
These platforms require less skills in computer science
than the platforms belonging to the two other groups.
Moreover, they offer the advantage to ease the discussion
between modelers and domain-experts/stakeholders and
are thus particularly adapted to be used in a participatory
modeling context.

Starlogo [18] and ModellingdAll [13] belong to this
group. These tools that can be uged by all types of users
are mostly pedagogical tools and are limited to the devel-
opment of simple models.

Another platform that belongs to this group is Repast
Symphony, Tt proposes to define models through three
ways: by using Java, using the ReLogo language or
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Figure 1: Meta-model of GAMA

it defines their variables, their actions, their reflexes and
their aspects. An Action is a capabilities that the agents
of the population have, i.e. something that the agents can
do. A Reflex is a behavior, i.e something that the agents
of the population are going to do (if some conditions are
respected). An Aspect represents a posgible display of
the agents. Note that a species can specifies several ac-
tions, reflexes and aspects. In addition, a species specifies
the spatial topology and scheduling of the agent popula-
tion. A containment relationship between species allows
to describe the hierarchical levels of agency. At last, a spe-
cialization relationship between species allows to define
inheriting links between them, An ExperimentSpecies
represents a context of execution of a model. It is a partic-
wlar species that contains a set of species (the one defined
in the model) and a set of displays.

More details about the meta-model of GAMA can be
found in [21]. The use of this meta-model allows to re-
spect the 4 properties defined in Section 3. Note that
this meta-model is close to the AOC one, but offers more
freedom in terms of agent behavior definition.

Figure 2 presents the modeling graphical framework
of GAMAGraM. The right paletie allows to select the
type of elements to add to the diagram. This framework
proposes all the classic features of graphical editors (undo,
drag and drop....).

Table 1 presents all the elements that can be added to
the conceptual diagram.

When a graphical model is created, a first species of
agents is automatically created: the world species. The
world species corresponds to the first level of agency that
describes the global spatial topology of the model, its
basic scheduling, its parameters and global behaviors, and
is the host of the populations of agents described by the
species written by the modeler,

Thus, the development of the conceptual model consists
in defining all the species (with their chosen topology:
continuous, grid) living in the world, their capabilities
{(actions), their behavior (reflexes) and possible displays

{aspects). Notie that the inheriting relation can be used
between species, In addition, the definition of the con-
ceptual model consists in defining the possible contexts
of execution of the simulation {experiments) and for each
of them the corresponding outputs (displays). Each time
the user modifies the diagram, this one is validated: if
there is no error in the diagram, all its components ap-
pear with green borders, and buttons corresponding to
each defined experiments appear in the top of the edi-
tor {for example, see the my-GULzp button in Figure 2},
But clicking on one of the experiment buttons, the user
can load it (and run the corresponding simulation(s)}. If
there are errors in the diagram, the problematic compo-
nents appears with red borders.

As an example, Figure 3 presents the conceptual model
of a simple predator prey model. In this model, 4 species
of agents live in the world:

o vegetation_cell: species with a grid topology that will
be used as spatial environment for the other agents.
This species has only one behavior (reflex): grows.

s gnimal: species with a continuous topology that will
be used as the generic species to define the predators
and preys. This species has 4 behaviors (reflex): eats,
moves, reproduces and dies. It also has one action
called eating and one aspect called eircle.

e prey: species with a continuous topology thaf inher-
its from the animal species. This species overrides
the eating action.

o predator: species with a continuous topology that in-
herits from the animal species. This species overrides
the eating action.

In addition, we define one GUI experiment called main.zp
that has a display called map and a display calied charts.
A tutorial describing how to build this diagram can be
found on the GAMA website [2].
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Figure 3: Conceptual model of the predator-prey model

3.3 Definition of the properties of each
entity

Once the conceptual model defined, the next step cousists
in describing the properlies of each defined entities.

When the user clicks on an entity, a new dialog box
allowing to parameterize it appears. It is through these
dialog boxes that the modeler will be able to transform
his/her conceptual model into a simulation. Most of the
time, the parameterization will just consist in making a
choice between different options, but sometimes it will
consist in writing GAML instructions. Note that a com-
plete description of the GAML language can be found in
the GAMA documentation [1].

The most important entity to parameterize is the
species one. The species dialog box allows to define many
properties of the species without having to write code (see
Figure 4). In particular, it allows to defline the geometry
of the agents (point, line, or polygons) and variables. For
each variable the modeler has to define its name and its
type (among many types such as integer, float number,
string, list, matrix, map, point, geometry, graph, path...).
In addition, the modeler can define optional facets for
each variable such as its initial value, a minimum, a max-
imum, an expression that will be used to re-compute the
variable at each simulation step or a function that defined
how the variable will be computed each time it is called.
In addition, the modeler can give skills to the species. A
skill is a predefined set of variables and actions coded in
Java. For instance, the moving skill gives to the species
the variables speed, heading and destination and the ac-
tions mowe,goto,wander and follow. At last, the modeler
can define an init block that represents the constructor of
the species, i.e. define what will happen at the creation
of the agents.

Note that the dialog boxes for the world species and
the grid definition are very similar. For the grid, the

Species definizion

Reflex ordar

Name  [prey
Skiils
Available Skills Selocted Skills
moving S
cammunicating
P
Init block
Locatlon
*i Narmal (i Function
Init value (+ Random () Expression:
Update
Shape
(% Normal ) Functian
mitvatie  pant [
Update B ]
Varlables
Rame Type | initvaive  update function min max
myCell wegetation_cell  one_of fiist (ve..
max_energy  float prey_max_energy
max_transfert  flaat pray_max_tran..
size flaat 2.0
color rgd rgb rblue’)
energy_consum  float prey_energy_co
energy float “(/tmd (1000).... -fenergy.energ. max_energy
| Add variable | | Delete variable

Figure 4: Dialog box for Species definition
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