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Abstract. This paper introduces an architecture for the
legal systems of agent societies. The reasons for an agent so-
ciety requiring the constitution of a legal system of its own are
exposed. The main features of Hans Kelsen’s concept of legal
system are reviewed. The way those features determine the
proposed architecture is explained. A brief case study is pre-
sented, to help to contextualize and make concrete the ideas
of the paper. Finally, the concept of compliance-critical agent
society is introduced and related to the body of the paper.

1 Introduction

This paper adopts a particular concept of agent society, and
introduces an architecture for legal systems constituted in
agent societies that are conceived in accordance with that
concept. The main features of such architecture were derived
from an operational reading of Hans Kelsens theory of legal
systems [20] which, differently from Ronald Dworkin’s [11] or
H. L. A. Hart’s [13] theories, focuses on the structural and
dynamical aspects of legal systems, not on their contents.

The paper is structured as follows. Section 2 presents a
view of the historical evolution of multiagent systems, situat-
ing agent societies in the current evolution stage, detaching
them from the agent organizations, which were the focus of
the previous stage. Section 3 briefly analyzes the notion of
entanglement of agent and human societies, that seems to be
emerging from the current stage of evolution.

Section 4 reviews in formal terms the concept of agent so-
ciety adopted in the work.

Section 5 discusses the main types of situations in which an
agent society may have to constitute a legal system of its own,
to become capable of adequately regulating its structure and
functioning. Section 6 summarizes the operational reading of
Kelsen’s theory of legal systems presented in [7].

Section 7 reviews the formal concept of legal system of agent
society that emerged from that reading of Kelsen’s theory and
sketches the proposed architecture of legal systems of agent
societies.

Section 8 presents a sample application, sketching a model
for the way legal systems may support public policies. The
section is intended as an illustration of the way agent societies
endowed with legal systems may be used as semantical bases
for the modeling of legal issues in public policy simulation
efforts.
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Section 9 discusses some of the issues raised by the paper
and comments related work. Section 10, presents the main
conclusion of the paper, namely, that agent societies that are
entangled with human societies may have to be taken as a
particular type of critical systems, and have their development
subject to the requirements that the development of critical
systems usually has.

2 The Historical Evolution of Multiagent
Systems

Figure 1 illustrates our view of the historical evolution of mul-
tiagent systems.

Figure 1. A view of the temporal evolution of multiagent
systems.

We characterize each stage as follows:

• in the first stage (Agents, up to the 1980’s), the focus was
on the development of agents and their interactions: a rep-
resentative model is, e.g., in [22];

• in the second stage (Agent Groups, in the 1990’s), the fo-
cus was on the development of agent groups and the roles
agents played in groups: a representative model is, e.g.,
in [12];

• in the third stage (Agent Organizations, in the 2000’s), the
focus was on the development of agent organizations and
the systems of norms that regulate their structure and func-
tioning: a representative model is, e.g., in [18];



• we submit here that we are facing now the fourth stage, and
the eve of the fifth one (Agent Societies and Inter-Societal
Multiagent Systems, from the 2010’s on), where the focus is
in the development of full-fledged agent societies (with so-
cial sub-systems constituted by inter-organizational struc-
tures) and of systems of multiple agent societies (structured
on the bases of inter-societal exchanges).

We claim that the model of agent society adopted in the
present work (see Sect. 4) is representative of the focus of
the fourth stage.

3 Agent Societies and their Entanglement
with Human Societies

We remark that the first three stages of the historical evo-
lution discussed above conceived multiagent systems as sys-
tems embedded in human contexts, that is, multiagent systems
were conceived as interacting with individual users or groups
of users, on the basis of an interface that encapsulated in-
side the multiagent system all the structures and functional
processes that it required.

Agent societies and inter-societal multiagent systems, on
the other hand, seem to tend to operate in a way that entan-
gles their structure and functioning with the structure and
functioning of the human contexts where they are situated 2.

That is, their tendency seems to further the embedding of
multiagent systems in human societies, by leading the individ-
ual users or groups of users of a multiagent system to partici-
pate within that multiagent system, by becoming structurally
involved (directly or through avatars) in the performance of
its functional processes 3.

As argued in [6], such type of entanglement opens the way
for the rising of legal and moral implications for the design
and operation of agent societies.

The present paper aims to contribute to the treatment of
the legal issues that may arise from such entanglements, by
presenting an architecture for legal systems of agent societies,
that is, full-fledged legal systems constituted and operated
internally to agent societies. Section 5 discusses in more detail
the reasons for the constitution of such legal systems.

4 A Formal Concept of Agent Society

We have been using in our work a concept of agent society
aiming at a full-fledged social structure and functionality, to
meet the requirements of the current stage of the historical
evolution of multiagent systems that we identified above.

For that, we define an agent society as a particular type of
multiagent system endowed with the following characteristics:

• openess, meaning that the agents can freely enter and leave
the system;

• organized, meaning that the functioning of the society is
given by a system of processes for which it is possible to

2 Entanglements which, due to the openness of agent societies, may
acquire dynamical features, both structurally and functionally,
perhaps on the basis of modular components of agent societies [5].

3 And, through the mutual recursive entanglement of agent soci-
eties with human societies, agents and agent organizations, and
individual users and groups of users participate in all the agent
and human societies which are mutually entangled.

separate individual processes, performed by single agents,
and social processes, performed by sets of agents (said to
be the organizational units of the society), but so that for
each agent can determine the part it plays in each social
process (possibly, none);

• persistent, in the sense that the system of social processes of
the society, and the organizational units that perform them,
persist in time, independently of which individual agent
enters or leave the society (up to a minimum population of
agents in the society);

• situated, in the sense that the society exists and operates in
an environment (material and/or symbolic), whose objects
may be taken by the agents and organizational units to
help them to perform their individual and social processes.

Figure 2 sketches the architecture that we envisage for
agent societies, emphasizing the various levels of their orga-
nizational structure:

• the micro-organizational level (Orgω), constituted by the
organizational roles (Ro) that the individual agents may
play in the society and in the organizational units;

• the meso-organizational level (Orgµ), constituted by the
organizational units (OU), each constituted by a set of or-
ganizational roles, structured by a network of role inter-
actions, and each organizational unit possibly recursively
based on lower-level organizational units; we call agent or-
ganizations the maximal organizational units, that is, the
organizational units that are not constitutive of higher-level
organizational units;

• the macro-organizational level (OrgΩ), constituted by so-
cial sub-systems (SS), each social sub-system constituted
by a set of agent organizations, structured by a network of
inter-organizational interactions.

Let T denote the time structure. We formally define an
agent society as follows (see [4] and [10] for further details):

An agent society is a time-indexed structure AgSoct =
(Popt,Orgt,MEnv t,SEnv t, Impt,Uset) where:

• Popt is the populational structure of the society at
time t, that is, the network of interacting agents that
inhabit it at that time;

• Orgt = (Orgtω,Orgtmu,OrgtΩ) is the organizational
structure of the society at time t, with:

– Orgtω is the micro-organizational structure, that is,
the network of interacting organizational roles im-
plemented by the population at time t;

– Orgtµ is the meso-organizational structure, that is,
the network of interacting organizational units im-
plemented by the organizational roles at time t;

– OrgtΩ is the macro-organizational structure, that is,
the network of interacting social sub-systems imple-
mented by the agent organizations of the society at
time t;

– MEnv t is the material environment of the society,
constituted by the material objects that the agents
and agent organizations may make use of;

– SEnv t is the symbolic environment of the society,
constituted by the symbolic objects that the agents
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Figure 2. Sketch of a structural model for agent societies, with the location of the organizational part of its legal system.

and agent organizations may make use of 4;

– Impt is the implementation relation, determining
how each organizational level of the organizational
structure (the components, their behaviors and
their interaction processes) is implemented by the
lower one, at time t (including how the micro-
organizational structure is implemented by the pop-
ulational structure);

– Uset is the use relation, determining how the objects
of the material and the symbolic environments are
used by the components of the populational and the
organizational structure, at time t.

Figure 2 illustrates also the locus that a legal system would
take in the architecture of the agent society: it should expand
the whole range of organizational levels, from the level of the
social roles to the level of the social sub-system that is con-
stitutes, passing through the level of the organizational units
that constitute a legal system (for instance, law monitors and
law enforcers).

It illustrates also that legal systems should have connections
with other social sub-systems (for instance, administrative or
cultural sub-systems) and that the social roles of legal systems
may be performed by agents that also perform other social
roles, in other social sub-systems of the society.

4 The symbolic environment is of particular importance for the
present work, for it is there that the public symbolic components
of the legal system of the agent society are realized (see Sect. 7).

5 Three Reasons for Constituting Legal
Systems in Agent Societies

Agent and human societies may entangle to each other in
complicated ways. An elementary example of such entangle-
ment, enough to hint on the problems that may arise in more
contrived ones, is shown in Fig. 3.

The figure illustrates the agent and human societies, their
legal environments (combinations of relevant legal systems),
the interactions between agents and humans, and the bindings
to the agents and humans to some of the legal environments
that are relevant for their actions.

In view of the possibility of such complicated articulations,
it seems that there are at least two main reasons for having
agent societies equipped with legal systems of their own.

1. Dynamicity of the legal systems present in a legal environ-
ment, and the possibility of the dynamic emergence of legal
conflicts between them:
Agents and agent organizations should have access to the
legal norms under which they operate, should be warned
when they violate them, and should informed of the corre-
sponding sanctions, in such cases. All that should be dy-
namically provided, at run time, to the agents and agent
organizations, specially when the legal systems of the legal
environment in which they operate are dynamically sub-
ject to changes, so that legal conflicts between them may
dynamically arise.

2. Contrived nesting of legal systems in a legal environment :
As agent and human societies operate in an articulated way,
with agents and agent organizations of the former, and in-
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Figure 3. An elementary example of entanglement of agent and human societies, and of their legal systems.

dividual and organizational users of the later, performing
systemic functions for each other’s societies, the legal sys-
tems of agent and human societies may nest to each other
in contrived ways, possibly with a variety of legal conflicts
among them, it is important that reliable monitoring of
conducts, judgments and sanctioning be provided, which
can only be made locally, to each agent society.

3. The need of official record of norm violations and sanction
applications, and of their official communication to the le-
gal systems of human societies:
Since the decisions and actions of the agents and agent or-
ganizations are often encapsulated inside the agent societies
where they operate, and (either by demands of efficiency or
by security reasons) not always made dynamically available
outside those societies by the agents and agent organiza-
tions themselves, it is important that official information
about violations of legal norms by agents or agent organi-
zations, and official information about the application of
sanctions to them, be made available to the legal systems
of the human societies to which those agent societies are ar-
ticulated. This is specially relevant when agent and human
societies are entangled, with agents and agent organizations
of agent societies operating on behalf for individual or or-
ganizational users of human societies, and when individual
or organizational users of human societies perform systemic
functions for the agents or agent organizations of the agent
societies.

We submit that only legal systems officially constituted inside
agent societies and appropriately certified by the legal systems
of the human societies to which they are entangled (thus oper-
ating only under norms and actions legally accepted by those
human societies) can satisfy those three requirements.

6 An Operational Reading of Kelsen’s
Theory of Legal Systems

We summarize here the operational reading of Hans Kelsen’s
theory of legal systems [20] that was presented in [7].

6.1 Kelsen’s Notion of Legal System

Law is, for Kelsen [20], a social technique, that is, a technique
of social control. And legal systems are the way they operate
inside societies.

The legal system of a society is, thus, a part of that society,
one of its sub-systems, in the conceptual framework of the
model presented in Sect. 4. As such, their basic components
are agents and sets of agents constituted as organizational
units.

Kelsen calls legal organs the agents and organizational units
that comprise a legal system. They are constituted as legal
organs by the legal system itself, and only when behave and
interact in accordance to their legal authorizations they are
acting as legal organs.

Kelsen’s notion of a legal system, then, is that of a social
mechanism [14], one of the mechanisms responsible for con-
trolling the society where it operates.

6.2 Differentiating Legal and Moral
Systems

In adopting Kelsen’s theory of legal systems in the present
work, we adopt also the distinction he makes between legal
and moral systems [19], which is important given the impor-
tance that moral systems constituted inside agent societies
may happen to acquire (see, e.g. [8]).

In particular, we adopt the main implication of that dis-
tinction, formulated in [7], namely, that the usual notion of
normative system, founded on deontic logic, is too general
and abstract to be able to capture the important operational
differences between those two specific types of normative sys-
tems.

For, the essential difference between legal and moral sys-
tems [19] is neither in their possible contents, nor in their
logical form, but in the way they are operationalized in a so-
ciety, specially the mechanism through which norm violations
are sanctioned: in legal systems, the sanctioning mechanisms
are officially constituted by the legal system itself, often under
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a hierarchical organization; in moral systems, the sanctioning
mechanisms are based on the subjects of the moral systems
themselves, which are personally responsible for sanctioning
each other.

6.3 Kelsen’s Notion of Legal Norm

In its most general form, Kelsen’s conception [20], a legal norm
is a statement that if a certain conduct α is performed, an-
other conduct β ought to be performed, as consequence of
the performance of the former. The conduct α is called the
condition of the legal norm and the conduct β, the sanction
of the legal norm.

Notice, however, that the consequence relation that con-
stitutes a legal norm is not, from Kelsen’s point of view, a
logical relation, because conducts are not propositions: it is
a relation between two actions, two conducts. Kelsen calls it
the imputation relation [20], and in [7] we denote it by: α ⇓ β.

Of course, the execution of conducts can be expressed
through propositions, and the imputation relation can be pre-
sented in a deontical form: if 〈α〉 and 〈β〉 are propositions,
each denoting the occurrence of its respective conduct, and
if �X denotes that the obligation of bringing about that X,
then any imputation might perhaps be logically expressed by
〈α〉 ⇒ �〈β〉. But that, of course, would obscure Kelsen’s em-
phasis on the operational sense of imputation.

The relation between the two expressions, the operational
and the logical, allows Kelsen to distinguish [20] between the
legal language of a legal system, to which imputations belong,
and the theoretical language of the jurisprudence about that
legal system, to which belong the logical and epistemological
propositions that concern that legal system.

That distinction justifies the operational reading of Kelsen’s
theory of legal system introduced in [7], which provides an op-
erational semantical model for legal systems that sees a legal
system as an interpreting mechanism for its legal language.

Imputations, however, are not enough to constitute the ba-
sic operational model of legal norms. Besides imputations, the
legal languages of legal systems should allow for the notion of
authorization: an authorization is a conduct that brings about
that certain subject of the legal system becomes authorized
to perform some conduct.

We denote an authorization stating that a legal subject ag
is authorized to perform a conduct β by:

Auth(ag . β)

However, a full-fledged operational model for legal norms
requires the notion that occurrences of conducts be individu-
alized, in the sense at a minimum the occurrence of a conduct
should be related to the subject of the legal system that real-
ized it. Thus, instead of denoting the occurrence of a conduct
simply by, e.g., α, one is required to denote it by, e.g., ag . α,
where ag identifies the legal subject that realized the conduct.

With individualized imputations and authorizations, legal
norms can then be given the general operational form [7]:

(ag1 . α) ⇓ Auth(ag2 . β)

meaning that, in the legal system where that norm is valid,
the realization of the conduct α by the legal subject ag1 has as
a consequence that a legal subject ag2 ought to be authorized

to realize the conduct β (usually, as a way to sanction the
realization of α by ag1).

A variety of decorations (time, location, etc.) can be added
to the basic imputation form of legal norms, to enrich it with
information specific to a given situation. Also, contextual con-
ditions can be added to conducts, both in the conditions and
in the consequences of imputations, to increase the complexity
of the legal norms that formal imputations can capture.

This way of formally presenting the concept of legal norm
makes explicit that legal norms are operational elements of
systems (the legal systems), where agents are present (as legal
subjects), which are put into operation on the basis of the
conducts of the agents, and whose fundamental semantical
model has a dynamical, not of a logical, character.

7 The Proposed Architecture for Legal
Systems of Agent Societies

We base the architecture of agent societies proposed here on
an operational reading of Kelsen’s theory of legal systems.
Briefly, the result of such operational reading is the following5.

7.1 Legal Systems of Agent Societies,
Formally Defined

Let AgSoct = (Popt,Orgt,MEnv t,SEnv t, Impt,Uset)
be the time indexed-structure of the agent society AgSoc.
The legal system of AgSoc is a time-indexed structure:

LSysAgSoc = ({LOrd t}t∈T , {LOrgt}t∈T , {RLFctt}t∈T ,
createlnrm, deroglnrm, createlauth,

cancellauth, recordlfct , deletelfct)

where:

• LOrd t is the legal order (the set of legal norms offi-
cially acknowledged as valid by the legal system) at
time t;

• LOrgt is the system of legal organs (the set of agents
and agent organizations officially operating on behalf
of the legal system) at time t;

• RLFctt is the record of legal facts (the set of social
facts officially accepted as such by the legal system)
at time t;

• and the operations are:

– createlnrm, of creation of legal norms, which includes
a new legal norm in LOrd t;

– deroglnrm, of derogation of legal norms, which ex-
cludes a legal norm present in LOrd t;

– createlauth, of creation of legal authorizations, which
includes a new legal authorization in RLFctt;

– cancellauth, of cancellation of legal authorizations,
which excludes a legal authorization present in
RLFctt;

– recordlfct , of recording of legal facts, which includes
a new legal fact in RLFctt;

– deletelfct , of deletion of legal facts, which excludes a
legal fact present in RLFctt.

5 See [7] for the full account of the resulting operational semantical
model of legal systems.
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7.2 The Proposed Architecture

The formal account of Kelsen’s concept of legal system, pre-
sented above, motivates the architecture of legal systems of
agent societies pictured in Figs. 4 and 5.

Figure 4 shows the location of the the three main public
symbolic components of legal systems, namely, the legal order
(LOrd), the record of legal facts (RLFct) and the current set
of legal demands (LDmd , a subset of RLFct).

Given the public character of those symbolic components,
they are taken to be stored in the symbolic environment of
the agent society, so that they can be accessed by every agent
or agent organization. The meaning of the arrows is the same
as in Fig. 5.

Figure 5, on its turn, gives a schematic view of the main
components of the internal organization of a legal system
LSys. The figure shows the three main types of legal organs
of the legal system:

1. the conduct monitor (CMon), responsible for monitoring
the conducts (behaviors and interactions) of the agent or-
ganizations, and of the agents while performing social roles
in the society;

2. the sanction executor (SExc), responsible for executing the
sanctions that should be applied to the agent organizations
and to the agents, for the behaviors and interactions that
they performed, and which dit not complied with the law;

3. the norm issuer (NIssr), responsible for creating new legal
norms and abrogating existent ones (either general legal
norms or individual ones), in response to the legal demands
presented by agents or agent organizations, when acting as
legal organs validly authorized to place such demands.

Figure 5 also shows the access rights those types of legal
organs have on the three main public symbolic components
of the legal system: either reading or reading-and-writing.

Notice how, in general, agent organizations as well as in-
dividual agents implementing legal roles in the society have
reading-and-writing access right to the current set of legal
demands, but only reading access right to the legal order.

Notice, also, that any of the above three types legal organs
may be instantiated either as a simple legal role (for instance,
a judge acting as a law emitter) or as an organizational unit
(for instance, a parliament as a law emitter). The only re-
quirement for the validity of those instantiations is that they
be validly authorized by the legal system itself.

The figure also shows that legal systems are concerned es-
sentially with the organizational structure of the agent society
(the roles that the individual agents perform in agent society,
and with the organizational units they implement), not with
its populational structure (not with the agents themselves).

This should be understood clearly: to be a subject of a legal
system is already to perform a legal role in the society (two
common types of subjects of legal systems are, for instance,
the citizens and the foreigners of the society). This is so be-
cause it is possible that the legal system of the society restricts
its scope of application to just a subset of the population that
inhabit the area in which the legal system is considered to be
valid, leaving the rest of that population at the margin of the
legal system (for instance, treating them as “things” or “ani-
mals”, which can even be owned by the subjects of the legal
system).

Figure 4. The locations of the organizational part (system of
legal organs) and of the symbolic part (the public symbolic

components) of the legal system of an agent society.

Figure 5. Conceptual model LSys of the proposed architecture
of legal systems of agent societies (which is partly included in Org

and partly in SEnv , see Fig. 4).

Notice, on the other hand, that the organizational part of
the legal system LSys (its system of legal organs) is part of
the organizational structure Org of the society on which it
operates , as illustrated in Fig. 2.
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Figure 6. Sketch of a simulation model for the execution phase
of a public policy, and for the legal system that supports it.

8 A Sample Application: Modeling Public
Policy Systems and the Legal Systems
that Support Them

In [9], an agent-based model for the simulation of the exe-
cution phase of public policies was introduced, taking as a
basis a simple sequential model for the policy cycle of public
policies that concerned with the adequate use of shared public
resources [15].

A case study was conducted concerning the modeling and
simulation of public policies for controlling fishing activity
during the Piracema (fish reproduction period) in Brazilian
rivers. Fish populations were treated as resources for common
use by fishermen and fish industry.

Fig. 6 shows, in a generic form, the various types of legal
organs involved in the formulation and operation of the public
policy considered in the simulation model [9]. The arrows are
like in Fig. 2.

The public policy, directed toward the management of the
shared public resources, and made positive in the form of a
set of national laws and policy regulations (i.e., administra-
tive plans and norms), is jointly formulated by the National
Government and the National Agency that is responsible for
those shared resources.

In formulating policy regulations, the National Agency has
to abide to national laws (issued by the National Govern-
ment) and to international regulations (issued by the Inter-
national Agencies concerned with that type of resource).

Policy officers operate the public policy by following the
policy regulations issued by the National Agency, applying
it to the resource users, according to the ways they use the
resources.

One can easily picture some of the legal environments (com-
bined sets of legal systems [6]) involved in the model:

1. the set of international regulations constitute an external
legal environment for the action of the national govern-
ment ; it serves as a basis for the constitution of an internal
legal environment, constraining the national laws that the
national government can issue;

2. an issued policy regulation, on the basis of the national laws,
constitutes a sectorial legal environment for the resource
users;

3. the policy regulation and the national laws also constitute
a sectorial legal environment for the joint operation of the
national agency and its officers.

One can immediately see another possible application for
such model: it could be embedded in a decision support sys-
tem used by the politicians and administrators involved in the
problem of managing a shared public resource.

The model would be able to support, regarding legal issues,
the live participation of users in the simulation of some of
the social actors (individual agents, agent organizations, legal
organs) present in the situation.

Legal decisions concerning the situation could be essayed,
on the basis of such “participatory simulations”. That would
evince the importance of having an explicit, sound, and com-
plete embedding in the system of the legal aspects at stake:
the decision system would be able to immediately indicate the
legal consequences, for the simulated situation, of the actions
that the users realize in the simulation.

9 Discussion

As already mentioned, this paper is based on operational
reading of Kelsen’s theory of legal systems, introduced in [7].
Drawing the architectural model of legal systems from such
source immediately construed it as an operational semantical
model, directly bound to the model of agent societies.

These two features (the operational character and the bind-
ing to the adopted model of agent societies) serve to contrast
the proposed architectural model from the models of norma-
tive systems usually adopted in the current approaches (see,
e.g., [1, 2]) to the issue of norms in multiagent systems:

• the adoption of a full-fledged model of agent societies, with
each agent society endowed with a full-fledged legal system
of its own;

• the founding of the model on an operational semantical ac-
count of the structure and functioning of the legal systems,
instead of a deontic logical approach, mostly limited to the
legal orders of the legal systems;

• the binding of the legal systems to the organizational
structure of their underlying agent societies (organizational
roles, agent organizations, etc.) instead of their direct bind-
ing to the agents of the societies.

In addition, the analysis of the conditions of structural and
functional entanglement of agent and human societies points
to the particular importance of the internal constitution of
full-fledged legal systems in norm-critical agent societies, as
conceptualized below, in the Conclusion.
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10 Conclusion: Compliance-Critical Agent
Societies

This paper takes as given that agent societies whose actions
and decisions can have legal and moral consequences for the
human societies with they are entangled should have their
actions and decisions verified and accredited by the legal sys-
tems of those human societies.

The paper submits that the most efficient, effective and se-
cure way of providing that verification and accreditation, in
view of the openness of the agent societies, is through the
verification and accreditation of legal systems constituted in
those agent societies. That should guarantee also the correct-
ness and legal validity of the information about those actions
and decisions, provided by the legal systems of the agent so-
cieties to the legal systems of the human societies.

The architecture for legal systems of agent societies pro-
posed here aims at easing the constitution of such verified
and accredited legal systems. It supports the entanglement of
agent societies wit a multiplicity of human societies and their
varied legal systems, including the international law, which is
important in what concerns the international commerce.

Finally, we submit that agent societies endowed with legal
systems of their own should be taken as a specific form of
critical systems (see, e.g., [16]), even if their operation cannot
result in physical damages, risks for human life, or economic
losses: legal, moral, political, or other types of social damages
should be enough to warrant that classification.

In consequence, it seems sensible to require that the devel-
opment of agent societies endowed with legal systems of their
own, operating as a specific type of compliance-critical agent
societies, be subject to the formal methodological care that is
usually given to the other types of critical systems.

How far, however, is the current proposal from the avail-
able multiagent systems platforms? Not too far, we think. For
instance, the Agents & Artifacts model [21], as supported by
the JaCaMo platform [3], has proved to be enough not only
to support artifacts reifying organizational units [17], but also
artifacts reifying components of legal systems [9].

As far as we know, no full-fledge legal system has been de-
fined and implemented for agent societies. Such a work re-
quires, however, not only the adoption of an architectural
model for the legal system, as the one we have proposed here.
It requires also the detailed specification of the contents of
the legal norms of the legal system, of the rules of practice
of its legal organs, and of the ways the legal norms and the
practices of the legal organs interact with the legal norms and
legal practices of the human society to which the agent society
is to be entangled. That, of course, is a type of work different
from the architectural work that we have presented here.
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[4] Antônio Carlos Rocha Costa. On the bases of an architec-
tural style for agent societies: Concept and core operational
structure. Open publication on www.ResearchGate.net - DOI:
10.13140/2.1.4583.8720, 2014.
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[6] Antônio Carlos Rocha Costa. On the legal aspects of agent
societies. Open publication on www.ResearchGate.net - DOI:
10.13140/2.1.4345.7923, 2014.
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