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UDaMaS (Universal Daylight Managing System), is a user-centered responsive
system for built scenarios that can reorient sunlight to improve light conditions in
specific urban environments. This on-going research is based on developing more
efficient energy/light supply methods through IoT (internet of things) and data
mining based on the improved relationship with technology.A user centered
responsive multi-agent system using norm emergence is proposed for controlling
the efficiency of sunlight reoriented society of mirror robots. Society of robots
will make decisions about which users to serve, depending on the users' requests

through the UdaMas app.
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1. SUNLIGHT AND TECHNOLOGIES AP-
PLIED TO ARCHITECTURE

Natural light can improve economic, health, and
quality aspects. Proper monitoring of sunlight can
both reduce energy consumption (heating and light-
ing) and increase comfort levels (Brandi, 2012). The
use of specific design techniques and careful orien-
tation can optimize the availability of daylight.
Over/During the past few, more sustainable sys-
tems for illumination in our built environment have
been at the core of numerous research projects. In
1996, Soler (Soler, 1996) already proposed the idea
of a light shelf dependent used as a potential day-
light device. As soon as the first ideas of bioclimatic
houses [3] appeared, enhancing the possibilities of
reusing sunlight was considered. Light tubes and
light shelves have been industry-standardized to im-
prove light conditions, proving that sunlight redi-
rection is a feasible method (Mingozzi, 1996) (Kon-
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tadakis, 2017). Hybrid systems such as Wang's et
al (Wang, 2013) optical collector for solar optic fiber
lighting have been proposed.

1.1 Case study: a block in Barcelona’s “Eix-
ample”

Due to its repetitive pattern, the Eixample neighbor-
hood represents a great opportunity for testing sys-
tems that have to adapt to different situations but
still share blocks’ key aspects. That is, different build-
ings -facade width, floor height and windows (num-
ber, size and shape)- that make up one single eight-
sided urban block.

“Teoria General de la urbanizacion” (Cerda, 1867
(2012)), Cerda stated his beliefs and ideas for a hectic
daily life in the densely populated city of Barcelona
defending the right for every citizen to live in a
healthy environment.

Cerda believed in the advantages of a compact



city. Thanks to the careful distribution of the blocks,
all the homes obtained double ventilation both from
the street and from the inner courtyard of the block.
The direction of the blocks ensured all flats were pro-
vided with natural light (Tic, 2009).

A series of factors related to land speculation
and profits led to a succession of modifications in
Cerda’s plan that drastically increased the city’s den-
sity: incrementing the depth of buildings, occupying
the central area with low buildings and workshops,
and standardizing the four-sided block over the two-
sided block, as originally planned by Cerda (Busquets,
2004).

SO

67 200 m3 96 640 m3 115590 m3 168 450 m3 294 770 m3

1.2 The Sustainable Urban Mobility Plan
and “the efficient block”

Since the 1990s several regulations have been stud-
ied to try to reincorporate Cerda’s initial ideas on hy-
giene and sustainability. For example, the goal of the
global plan for the recovery of the inner courtyards
of the ‘Eixample’ in the year 2000 was for one out of
every nine blocks to have a public interior space be-
fore 2010 in order to win back open spaces less than
200m apart from each other (Pazos, 2014).

Also, the Sustainable Urban Mobility Plan of
Barcelona (PMUS in Spanish) was approved by the
City Council in March 2015, after a participatory pro-
cess of two and a half years. The Plan is based on
superblocks, defining what they call Ecosystemic Ur-
banism, and also, on the idea of “the efficient block”.
So that, the objective of increasing the ratio of pub-
lic green areas per inhabitant to 5m2 per capita was
established then (Pazos, 2014).

To reach that goal, 3 scenarios are proposed as
the current situation is far from that desired objec-
tive. They were defined by A.S. Rueda in 2016 (Rueda,
2016). For the purpose of this research the third sce-
nario is the most relevant: To add a new green surface
inside the blocks, as out in the Regulations approved

in 2000.

For these reasons and the abovementioned
Cerda principles, the research is based on Barcelona’s
Project “The efficient Block” (Barcelona, 2018), which
tries to add more value to the city’s effort of im-
proving energy efficiency in its “Eixample” district.
Therefore, the system will be located at the block’s
patios for reorienting sunlight towards the north
facades (northwest and northeast) depending on
user’s needs.

1.3 Architecture, sunlight and human
health

One of the key issues for Cerda when defining inner
courtyards was the optimal planning of natural light-
ing, providing sustainable solutions including great
visual comfort. So that, the role of sunlight in the life
of human beings can be considered fundamental.

Ne'eman et al published the results of a survey
conducted of 647 users of four types of buildings
(houses, schools, offices and hospitals) in London
(Ne'eman, 1976). Despite the fact that the results
were linked to the kind of building, A. Aguilar (Aguilar
Sanchez, 2014), concludes in her thesis that some
generalizations can be established in relation to the
presence of sunlight in the different spaces.

Neer’s research focuses on the spectral quality of
solar light demonstrating the required light levels are
high (5000 lux) and are quite far from the real build-
ing situations.

Hence, the following points were considered for
the Fagade Filter Module (FFM) design of the system
(later on described as subsystem 2):

» Sunlight must not affect the surfaces on which
users develop visual tasks.

- Solar reflexes can be tolerated on surfaces
other than those of work.

« An uncontrolled light contrast causes glare
but, designed and controlled, gives rise to in-
teresting reflections.

» Window size. Boubekri et al. (Boubekri, 1991).

« Window position.

» Window length (Ne'eman; Light, 1976).
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Figure 1

Built volume
evolution of Cerda’s
blocks from 1890 to
nowadays by Cerda.
Values as green
areas, sight views,
ventilation and
solar exposure are
sacrificed. Source:
Authors.
(Barcelona, 2019)



Figure 2
Sunlight
distribution on
inner courtyard

facades. Source:

Authors

» Size of source and amount of sunlight.

1.4 Solar exposure analysis

As A. Curreli (Curreli, 2015) states in her thesis, in the
case study scenario in Barcelona, the overall orien-
tation of the Eixample pattern is positive as far as
energy efficiency is concerned. However, she adds
some important considerations regarding the distri-
bution of solar radiation and the efficiency opportu-
nities for a passive use of the sun on the fagades. In
that sense, the most critical consequence for the in-
door spaces that only overlook the north side of the
block is that they do not have the chance to enjoy the
benefits of direct sunlight precisely when the thermal
and lighting demands are the highest.

NE and NW fagades SE and SW fagades

N <60 kWh/m2

[ >60 kWh/m2

In fact, the author points out that this condition is
found in several blocks of the Eixample district, where
the large size (25-30 m) of the blocks requires recon-
sidering single dwellings. The author considers the
possibility of improving the solar performance of the
facades to a certain extent in winter. It is therefore
mandatory to build a system that can adapt to the
heterogeneity of the Eixample.

Our Solar Exposure Analysis was developed
parametrizing the sun path over a theorical-standard
block based on current urban regulations (figure 2).
Seasons across the year were remapped so as to ac-
quire equal importance, and so summer does not
have more impact because it is longer (Huellasolar,
2018).

Initial results show that almost half of the homes
(44.74%) are below average, the majority of them be-
ing in very low sun exposure conditions (40.97% re-
ceive less than 25% of sunlight). Because of the ex-
cessive fragmentation of the Eixample, most of the
flats only have access to one facade, which means
there is still room for improvement.

On theright, sunlight brackets based on percent-
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age values (0-25-75-100%).

A first estimation for the application of the
UDaMas in the center of the inner courtyards of the
Eixample provides better results: 40.14% of the very
low bracket is upgraded to high solar exposure (50-
75% exposure). On top of that, the upgrade ad-
dresses the worst situations in the inner south corner,
which represent 24.97% of the inner north facades.
For the purpose of this research, solar access is de-
fined by the urban fabric, the location of the build-
ings and the portion of sky visible to the user.

2. UDAMAS. SYSTEM DESIGN & CONFIGU-

RATION

In 1996 Kaiser (Herzog, 1996) identified three kinds
of sun use that should be taken into account and
guaranteed in an urban environment: individual use,
technical and social use.

According to this approach, converting solar in-
puts into urban project actions must be carried out
through micro-surgery operations, as defined by the
Barcelona architect Sola-Morales. This means acting
in the urban fabric through minimal interventions tai-
lored to the existing environment.

2.1 Introduction

Y. Shoham introduced “Agent Oriented Program-
ming” (Shoham, 1993) as a new programming
paradigm, based on a societal view of computation.
The key idea proposed was based on directly pro-
gramming agents in terms of intentional notions like
belief, commitment, and intention.

The motivation behind said proposal was to use
the intentional stance as an abstraction mechanism
for representing the properties of complex systems.
In the same way we use the intentional stance to de-
scribe humans, it might be useful to describe the pro-
gramming of machines.

Multi agent systems, agents as a tool for under-
standing human societies, from the very first samples
by A. Turner and his team (Turner, 2002), have pro-
vided a novel new tool to simulate societies which
may help shed some light on various kinds of social
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processes and the way humans interact with their
built environments.

2.2 Definition of the system
The sunlight in the patios is reconsidered as the in-
creasing segmentation of flats, deprives numerous
facades of sunlight. The system developed for the
project considers the patio facades oriented to the
north (northeast and northwest).

Because of the aforementioned reasons and the
idea of the robotic system being a dynamic element
that could help increase dynamism in the relations
between users and the public space of the patios
through its sculptural qualities, the majority of the
UdaMAs will be installed in the recovered patios.

BCCRS FFM

Depending on the users’ requests, the data read, pre-
established preferences, and the weather conditions
and solar time throughout the day and year, the sys-
tem decides which users will get the re-oriented sun-
light, for how long and for what particular rooms
in their homes. The use of pre-installed filters on
facades, the type of lighting and its intensity can be
customized, and unwanted looks can be prevented.

Fagade Exposure
Percentage Level
40,97% . Very Low
3,77% . Low
2917% [ High
oS o S S 26,09% . Very High
SEEEES
d (%)

The system proposed for sunlight reorientation
is divided into various sub-systems:

1. Sub-system “Block courtyard central reflector
system” (BCCRS): A robotic system composed
of a number of long “tentacles”, each of which
is connected to an orientable mirror at the top
part. The system is installed in the patio and
interacts through sensors and the user’s data.
Dynamic mirror units interpret the movement
of other units to avoid not only mirroring the
same user, but also to prevent paths from
crossing, collisions, and shadowing. A multi-
agent system using norm emergence makes
the decisions about which users to serve and
how to behave. The decision-making outputs
are: on/off unit, user unit to mirror and path
to follow.

2. Sub-system “Facade Filter Module” (FFM): An
affordable easy fabrication filter pre-installed
on the facade that will be able to provide users
with different types of light, intensity and
color. Decision-making outputs are: on/off
mechanism and filter type to deploy depend-
ing on pre-set preferences of users.

3. Sub-system “app/interface for user inputs and
preferences”: A web platform-mobile app
that gathers users’ data from sensing devices
in their homes and also from users’ lighting
preferences.
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Figure 3

On the left,
breakdown of the
four main ranges
based on their
exposure. Exposure
is very/high or very
low. It worth noting
the second range
(low exposure) is
almost
non-existent.

Figure 4

Diagram showing
the cluster of
mirrors reflecting
different sun
positions to light
north facades. Plan,
left. Section,
middle. Detail,
right.



The human/home inputs (HHi) are: Body T2 and Heart
Frequency (Body related variables), Lumens and Tem-
perature (Interior space related).

User Preferences (UPre) are: Type and intensity
of light (for type of FFM activation); Lighting desired
schedule; Weather input (We), differentiating night/-
day, on/off solar energy capturing, month and sun-
ny/cloudy.

2.3 Main characteristics of the system

The system’s algorithm is a self-organized multi-
agent system so every patio is mapped as the agent
system’s environment and a number of agents are
placed in all the patios, equal to the number of dy-
namic mirror “tentacles” installed in them.

The main idea of the experiment was not only
to understand all the system variables, system effi-
ciency and possible user customization, but also to
be able to understand the decision-making process
of the agents. The main aim of the research is a bot-
tom up creation of complex social behavior that is
supposed to occur based on local interactions be-
tween agents lacking a central authority acting over
the system.

It is essential for the balance of freedom of elec-
tion and movement for every agent to develop un-
derstandable social behavior. We are looking for
emergent behavior at the system’s macro level, based
on micro-levels behavior and interactions.

The agents all belong to the same class in the first
experiments, although different kinds of agents will
be added in later tests. A smell agent will be coded
with the intention of trying to avoid the need of a co-
ordinator agent.

Agents are supposed to be capable of:

- Independent action for agents regarding user
action and needs to reach objectives through
autonomous action in the environment.
Interaction.

+ Cooperation, coordination and negotiation:
different components of the system will be
able to cooperate and compete if necessary.

+ Move freely in the environment with the only
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condition of not crashing into another agent
or trail and being forced to negotiate when
that happens.

- Negotiate in a further research situation
and proposed agreements with other agents
when their paths are colliding or crossing to
reach an aim.

2.4 Phases defined

Phase 1. Initial implementation: The first experi-
mental phase is developed from a mere architectural
background. After a simple abstraction of the envi-
ronment and solar exposure calculation, communi-
cation between agent trials will be developed. The
main characteristics of this first research phase are
simplification and abstraction to test the communi-
cation and system efficiency in responding to user
needs. This phase, described in this article, is char-
acterized by the language used. No agent-based
archetypes are used in an effort to understand vari-
ables influencing the future agent society.

Phase 2. Implementation of Agent Oriented
Language Archetypes: Agent based language is
implemented while data keep being virtual and
pseudo-randomly generated. AgentSpeak using Ja-
son is applied and the environment is coded in JAVA.
3D environmentand a User’s app are also introduced.

Phase 3. Real scenario data evaluation: After
developing the UdaMas App, some real data will be
implemented for softbots behavioural studies.

2.5 Definition of agents & the environment
For the purpose of this research, the agents are In-
telligent Agents, incorporated in a computer system
able to perform flexible autonomous actions in the
environment. The first implementation, prior to de-
veloping a real mechanical scenario test, is based on
the design of the agents as merely virtual, softbots,
within a virtual environment.

For the purpose of this research, the definition of
the environment is characterized by (Haddadi, 1996):
Inaccessibility, dynamism, un-determinism, contin-
uos and non-episodic.



The future physical software agents will be
locked on their XYZ coordinates at the tentacles’
base, which means the initial position of every robot,
when not operating, will always be on the same XYZ
coordinates and all the tentacles will be vertically po-
sitioned. The physical units of the future design will
be non-mobile robots arms systems locked on their
foundations to the ground.

With regard to their internal architecture, the
agents chosen are not purely reactive. Understand-
ing every iteration of the system of the real envi-
ronment situation versus the expected environment
situation is of utmost importance for the decision-
making process in this research.

Two types of agents are considered as possible
options forming hybrid architecture: Reactive agents
with an internal state and Deliberative agents (with
either expected utilities or specific goals).

The implemented BDI (Belief-Desire-Intention)
Agents and their BDI-based agent architecture, the
PRS, count on each agent being equipped with a plan
library, representing that agent’s procedural knowl-
edge: knowledge about the mechanisms that can be
used by the agent in order to realize its intentions
(Dignum, 2004).

The options available to an agent are directly de-
termined by the plans an agent has and for the first
phase of our research that plan library will be coded
manually in Java. An agent with no plans will be con-
sidered as an agent with no options. As PRS agents,
they will have explicit representations of beliefs, de-
sires, and intentions.

The agent’s social abilities will be the basis for the
type or coordination implemented as well as for the
degree of coordination (Rosenschein, 1994). Compe-
tition is not a priori considered useful for this particu-
lar case and neither is centralized coordination trust-
ing emergent social abilities of the system. There-
fore, several social abstractions will be implemented:
trust, reputation and the possibility of an emergent
social structure or role as pointed out earlier (Mui,
2002).

2.6 System’s language

Some simple environments were ruled out at the be-
ginning of this phase. After rejecting StarLogo be-
cause of its simplicity, NetLogo and Repast were con-
sidered. They were dismissed due to the difficulty of
drawing a 2D environment that could easily be trans-
formed into a simulation of the real 3D environment
of every patio in the future. Finally, Java (through Pro-
cessing) was chosen to develop the first phase of the
research.

Communication between agents turned out to
be inefficient without the implementation of an
agent-based language. One of the best-known ap-
proaches to develop cognitive agents is the BDI ar-
chitecture. A simple simulation was coded using this
architecture for the first phase.

2.7 Definition of variables & environment
mapping methodology

The development of a multi-agent system should
fruitfully exploit the higher-level abstractions that
follow(Shoham, 1997):

+ Agents, autonomous entities, independent
locus of control situated in an environment,
interacting with each other.

« The environment, entities and resources
agents perceive, control, consume or exploit.

+ Roles and interactions: identify functionali-

ties, activities, responsibilities and patterns.

Organizational Rules, which can be con-

straints on roles and interactions or relations

between roles, between protocols interac-
tions, roles, protocols, and between roles and
protocols (open/close systems).

.

Prior to the final decisions on abstract mapping of the
environment for this first case study, variables influ-
encing the system were collated and studied.

The variables for this phase are directly related
to the decision-making of the agents but in phase 2
they will be kept locked within the Java environment
and transformed into beliefs, desires and intentions.
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Figure 5

Two main agents
working on
architectures
initially proposed.
Left, reactive
agents’ workflow.
Right, deliberative
agents’ workflow.

Figure 6
Environment
abstraction and
mapping sample.
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The variables influencing the system were di-
vided into two types according to their dependency.:
Environment dependent (Variables dependent on
environment reading) and User dependent (variables
dependent on user needs, pre-sets and requests).

Some of the variables have not been imple-
mented at this stage of the research as they are con-
sidered matter of further research based on more
complete and complex experiment trials for the
UdaMas.

In the case of the wearable device variables, the
user can choose to wear the device (checking body
temperature and heart frequency) at home or not,
but it is dismissed for this stage. The second type of
variables that will not be implemented during initial
testing are the mirror orientation angle because of
the initial simplification in this phase of the project.

This first phase of the study will be based on:
Room Lumens requested, facade system filter re-
quested to be applied (four types considered), Tem-
perature of the room, type of room (2 types consid-
ered), Number of users requesting the service.

As shown in the image below, the fagade consid-
ered for this case study has a mixture of typologies of
windows and types of rooms.

For the purpose of this initial study and mapping,
only the facade that is oriented to the north will be
considered, dismissing the part of the lateral facades
that are oriented towards the northwest and north-
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actuators

east. A 2D environment was mapped including 84
windows that were considered to be the kind of win-
dows used in rooms often lacking natural sunlight:
living rooms and bedrooms. Small windows like the
ones used in bathrooms are ruled out.

Users presets through the app are represented inside
each window by means of a color circle. Also win-
dows colored in orange mean to represent users re-
questing the service. So that for every window, as
shown in the image:

- Circle 1, Fagade filter request number: 1=yel-
low,2=red,3=blue,4=green.

- Circle 2, room type: living room=grey, bed-
room=black (random at this stage).

» Circle 3, room Ta: ok=grey, too high=white (so
if >27° system off).

« Circle 4, room Lux: ok=grey, too high=white
(so if >500lux system off).

After installing the mirrors within the 2D environ-
ment, an experiment will be carried out through a
random number of users requesting the service and
through the system composed of ten orientable mir-



rors. As the 2D environment is an abstract simplifi-
cation, the movement of the mirrors will also be ab-
stract, considering their 2D paths and not the 3D be-
havior using XYZ coordinates.

Once the mirrors have been installed, a random
requested user pattern is generated for the facade.
Then, a generation of random agent movements is
initiated to be studied and a smell agent is created to
avoid collisions. Also pre-sets of the users through
the app have been represented graphically inside
each window by a color circle.

3. SUBSYSTEM 3, UDAMAS APP-
INTERFACE FOR USER PREFERENCES

The role of the inhabitants of the block is crucial for
the purpose of this research. As it is a user-centered
computer system interacting with the built environ-
ment, an important step in the system design is to
choose which the role of the user, the block inhabi-
tant, will be. The user flowchart has been designed
to clarify not only its degree of interaction with the
whole system but also its ability to customize it de-
pending on particular user needs.

Welcome
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Main

Page @ Register ——@ LogIn

Settings

User Output
Dependant Variables—a "aade
onoft Variables rof.

Human Environment

Beserat Daperdany Relax Dinning Social Work
i rooms Defie max Dofi Which rooms
o max Dofine max Dofie
mahod g nE eyt Ui andmn dme - doyouwant o er
Corporal  Heart Room  Room  Rooms  Schedue ~ Room  Room
Temp. Freq. Type Temp.  Brightness Type Color
°c HR uB °C

LUMENS TIME LB RGB
' '

Users can track all the values depicted in figure 7., as

well as customize presets manually, but the final pur-
poseistotranslate all datain afew modes that the de-
vice will later manage and predict itself. The main fo-
cus of the design were usability and user-friendliness,
it was decided to divide App features depending on
whether the user navigates through environment or
user-dependent variables situations.

4. INITIAL RESULTS

4.1 Solar exposure conclusions

Due to the consecutive subdivision of the flats in the
blocks of the Eixample, the amount of sunlight has
become reduced as mentioned in section 1; 44.74%
of the flats facing courtyards in light conditions are
below the WHO requirements. Further research and
estimations show that the iconic blocks of the Eixam-
ple district are an ideal location to test this kind of sys-
tems, allowing 40.14% of the ‘very low’ bracket to be
upgraded to high light conditions (figure 5).

4.2 First phase achievements: initial imple-
mentation

Visual parametric add-ons for Grasshopper3D like
Culebra, VOID, and Quelea have proven insufficient
to embed all the rules and emergent behaviour
needed for a multi-agent-based system capable to
learn from user interaction and be aware of the en-
vironment.

As mentioned, a virtual abstraction of the real
environment for testing was decided to be coded in
Java. The results of programming out of a built-in
platform for agent communication were divided in
three sub-phases/tests. The first one was based on
just one agent reading the environment and acting
on it, being merely a virtual robot. This one agent
was able to understand the environment and make
decisions regarding which user to provide the service
with by simply using comparative probability based
on experience. Memory and experience-based learn-
ing thus validated the decision-making process.

The second sub-phase was devoted to test com-
munication. Two agents were coded and placed
in the patio. Both, after having mapped the envi-
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Figure 7

UdaMas app user
proposed flowchart.
Source: Authors.



Figure 8

Initial agent’s
location and
trainning tests. Two
kinds of undesired
behavior appeared:
some agents
became disoriented
and although they
did not collide, they
were moving within
the minimum safe
distance range.

ronment for the first time, were supposed to start
communication in real time and to exchange expe-
rience and feedback. Both agents demonstrate they
communicate adequately (message and blackboard
were tested) and collaboration in information ex-
change and decision-making was within the accept-
able range of error and time relevance.

It was during sub-phase three when communica-
tion protocols showed that a high-level language im-
plementation was highly needed. Eight agents were
installed in the patio for a maximum range of 84 win-
dows as described earlier. The results indicated com-
munication was too slow and therefore inefficient,
as the decision-making process was not being time-
efficient enough to avoid path interferences. Time
is not only relevant, it is also the basic measure for
the agents so they can react in time to avoid paths
from crossing and collision. Nevertheless, it was im-
possible to prevent the paths from crossing because
the minimum safe distance was not observed. Hence,
the last steps of this first phase were not as satisfac-
tory as expected. The blackboard method and mes-
sage passing communication did not lead to efficient
enough decision-making.

o s

5. FURTHER DEVELOPMENT

5.1 Preliminary project impact

The a priori expected results based on the project
proposed recover Cerda’s initial concern about sun-
light through a simple Al based system, incorporat-
ing another inhabitant-environment interaction in
the historically important neighborhood. Previous
examples and initial research on light devices and
sun redirection support the feasibility of the project.
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Moreover, preliminary estimations of sunlight im-
provement are relevant enough to address the issue
(see section 4.1).

The final stages of the project will incorporate:

+ Custom solar exposure analysis adapted to
different environments.

+ Window image recognition to suit the differ-
ent facades

« Lens and refraction studies to better manage
sunlight

- Robotics incorporation to express the deci-
sions of the multi-agent system

5.2 Concerning coding language

As mentioned in the results section, communication
between agents was inefficient without the imple-
mentation of an agent-based language. Jason is the
first fully-fledged interpreter for a much-improved
version of AgentSpeak, including speech-act based
inter-agent communication. AgentSpeak has been
one of the most influential abstract languages based
on the BDI architecture. The type of agents pro-
grammed with AgentSpeak is sometimes referred to
as reactive planning systems.

Three languages were considered: JADEX, (as
proper JADE only proposes merely reactive agents),
JASON and 2APL. They were understood to be the
main three archetypes for other languages. Because
of its functionality, JASON was the language chosen
for the last part of the research process, from phase 2
onwards.

The Agent-Oriented Methodologies considered
for the next research phase are GAIA (which en-
courages a developer to think of building agent-
based systems as a process of organizational de-
sign), Prometheus (which focuses mainly on the in-
ternal agent architecture; it is basically a methodol-
ogy for designing BDI agent systems) and ADELFE (a
methodology for the development of adaptive mul-
tiagent systems). The environment is considered dy-
namic and the system open. For the implementation
of the second phase, GAIA v.1 will be is dismissed as



it does not allow the social behavior required.(Kinny,
2000 ) GAIA v.2, despite allowing some social behav-
ior the authors considered interesting is also ruled
out due to the lack of environment dynamism. A pri-
ori, the architecture of Prometheus (Padgham, 2002)
is the chosen methodology.

Therefore, system will be redesigned being de-
fined by: Stakeholders (actors), Goals (establishing a
clear goal diagram), Scenarios (user case scenarios)
and Functionalities (Roles).

The interactions of the system with the environ-
ment are intended to be described in terms of Beliefs,
Desires, Actions, Perceptions, Events, Plans and ex-
ternal data. In the current state of the research, we
are developing the variable transformation of the al-
ready scripted abstraction of the environment in Java
into formal semantics and data structures of Jason’s
agents.
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