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1. ToolKit for Developing Intelligent Systems Based
on Beliefs-Desires-Intentions (BDI)

1 - MAS Development Framework

2 - Embedded MAS Development Framework

3 - Integrated Development Environment (IDE)
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1 - MAS Development Framework

Framework JaCaMo

Framework Jason

Framework Cartago

Framework Moise

Development of SMA Based
on BDI

Creating real-world
abstractions for intelligent
agents

Specification of
organizational norms and
ethics for agents
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2 - Embedded MAS Development

Jason Embedded

Jason extension that allows agents
to act on hardware

Argo >

—> H Jason extension that allows
' ermes communication and movement of
agents between MAS

Javino — Serial interface middleware
between agents and controllers




v

'Y
gl l% 'U'FF Universidade Federal Fluminense

e &AL )

2 - Embedded MAS Development

chonOs

Framework JaCaMo Operating System that provides an

| environment for running Jason Embedded,
Jason Embedded facilitating the configuration of Embedded
MAS.
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3 - Integrated Development Environment (IDE)

chonlIDE

IDE for the development and
teaching-learning of embedded or
non-embedded MAS
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2. ToolKit e Ethics: Opportunities

Ethics in MAS

Some normative frameworks, such as Moise,
restrict agents' behavior per established
organizational norms. Whether existing
frameworks have sufficient concepts to apply
norms and ethics in Embedded MAS is

|
|
|
1
|

1 - MAS Development Framework :
1
|
: unknown.
1

There are no organizational and normative
restrictions on the behavior of agents.

2 - Embedded MAS Development Framework

|

|

The IDE does not allow the development and :

3 - Integrated Development Environment (IDE) teaching learning of MAS with ethical !
1

|

|

concerns




31
fﬂj}% "J‘H1 Universidade Federal Fluminense

2. ToolKit e Etica: Goals

Domains

Development Education

Deve!op ethical embedded Teach how to apply ethics in
solutions, such as robots MAS

Incorporate ethical principles in Develop students' skills for
the development phase specifying norms and ethics in
organizational models
Enable the execution of testbeds &
— involving different ethical Encourage the mapping of

scenarios. Example: Dilemmas ' ethical scenarios in different

contexts.
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3. Experimental Scenario 1
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3. Experimental Scenario 1

Somente passageiros
adultos
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MAX SPEED

120

KM/H

Somente passageiros
adultos
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3. Experimental Scenario 1




Passageiros adultos
com um bebé
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SPEED
LIMIT

80

MAS

Passageiros adultos
com um bebé
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MAS




4
4118 ~UPF universidade Federal Fluminense

MAS




=
v

ug 'U'Hl Universidade Federal Fluminense

3. Experimental Scenario 2
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3. Schedule Proposal

2024 2025

Investigate organizational
models for MAS Embed organizational Incorporate ethical
development

at chonlIDE following
ethical principles

Develop manuals with
good teaching-learning
practices

models

Conduct experiments to
analyze possible |
limitations of the models

Conduct experiments and
{ teaching activities

Systematic Literature
Review on ethical Al
principles in the Al
teaching-learning process
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