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With the increasing develop-
ment of information and
communication technolo-

gies, users are becoming more and
more demanding on companies,
requiring new types of specialized
tools and advanced services. To
cope with these growing and com-
plex requirements, system designers
and developers need new, advanced
approaches to support their work.
Such approaches range from design
methods to programming lan-
guages. As an emerging technology,
Business Objects (BOs) seem to be
a good candidate and a promising
approach [3]. BOs should be able
to provide an insight into what
aspects of a business should be del-
egated, how these aspects may
evolve, and what will be the effect
of specific changes. 

Currently, BOs seem to meet
the requirements of the organiza-
tional field. However, BOs could
be “leveraged” in order to be
applied to other complex fields,
such as cooperative manufactur-
ing systems. Leveraging BOs with
techniques borrowed from
advanced research domains, for
instance Distributed Artificial
Intelligence (DAI), is an avenue

needing investigation. Therefore,
the purpose of this “Technical
Opinion” is to outline how BOs
could be enhanced with different
DAI techniques. Using these
techniques, we aim at having BOs
that exhibit goal-oriented behav-
ior, instead of just responding to
external stimuli.

According to the OMG’s
Business Object Management
Special Interest Group, a BO is
“the representation of a thing
active in the business domain,
including at least its business
name and definition, attributes,
behavior, relationships, and con-
straints.” Through BOs, managers
and users can understand each
other by using familiar concepts
and creating a common model for
interactions. Moreover, the Busi-
ness Object Management Archi-
tecture (BOMA) defines a BO
through the concepts of purpose,
process, resource, and organiza-
tion [1]. A purpose defines why a
business exists. A process defines
how this purpose is reached
through a series of dependent
activities. Each process requires
resources for its fulfillment.

Finally, resources are managed by
organizations.

Thanks to the network tech-
nology, distributed systems can
exchange information and ser-
vices, and hence can collaborate
to achieve common operations.
To enable such systems to per-
form coherently and efficiently,
DAI techniques (such as planning
and negotiation) can be used.
DAI aims at studying different
issues related to the distribution
and coordination of knowledge
and actions in environments
involving multiple entities, called
agents [4]. Agents can be inte-
grated into frameworks, called
Multi-Agent Systems (MASs),
that can be spread across net-
works. Communities of agents
(designed at a macro level) are
much more powerful than any
individual agent (designed at a
micro level).

When multiple BOs have to
evolve in the same environment,
it is important to define their
behaviors in order to regulate
their interactions and avoid con-
flicts, for instance on resources.
However, behaviors of BOs may
emerge as a result of their interac-
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tions with each other and/or with
the external environment. There-
fore, the following questions need
to be answered: How can collabo-
rative BOs be designed? What
types of information could these
BOs exchange? What types of
communication middlewares
could support these exchanges?
And, how could these BOs be
associated with common goals?
Techniques borrowed
from DAI and applied to
BOs might provide
answers to these ques-
tions. For instance, col-
laboration between BOs
could rely on different
coordination mecha-
nisms such as resource
scheduling, redundancy
avoidance, and others.

A BO is an encapsula-
tion of data and meth-
ods. Methods specify the
behavior of this BO
when it performs the services
assigned by its designer. This
assumes the designer is aware of
all the situations in which the BO
will be involved. As a result of its
static behavior, this BO does not
have the ability to adapt its opera-
tions according to its current
states and the characteristics of its
environment. Interesting are the
situations where a BO would be
able to decide with whom to col-
laborate, what services to offer,
what services to request, and what
visible “parts” in terms of behav-
iors (from private to public, and
vice versa) to exhibit.

BOs could be considered as
reactive agents. BOs respond to
the messages they receive from
other BOs or from the external
environment. More interesting are
the situations requiring the adapt-
ability of BO behavior. Such BOs

could be considered as cognitive
agents. For instance, once the ser-
vice of a BO is requested, this BO
designs the plans that carry out
this service. A plan, viewed as a
BOMA process, could be
obtained from a goal decomposi-
tion approach. Furthermore, plan
design could take into account
different aspects. For example,
who has requested the service?

What are the operations that
carry out the service? What hap-
pens if an operation fails? And,
what kind of resources do these
operations require? The goal
decomposition approach consists
of identifying a service with a
global goal, viewed as a BOMA
purpose, and decomposing this
goal into a set of subgoals, until
each subgoal is associated with a
plan of tasks. A plan is instanti-
ated when a triggering event—
that satisfies this plan’s
conditions—occurs. Furthermore,
each task produces outputs that
will be used as inputs by other
tasks. Therefore, tasks as well as
plans have to be executed in an
ordered way.

When a BO collaborates with
other BOs, it initially has to iden-
tify and locate these BOs. Instead
of knowing all the BOs’ character-

istics, a specialized BO, called a
Broker, could be used. The Bro-
ker could let BOs discover each
other based on the services they
provide and look for. BOs adver-
tize their capabilities at the Broker
level. When a BO looks for
appropriate BOs, because these
BOs manage the required
resources, this BO sends a request
to the Broker. According to the

needs of this BO, the
Broker identifies the spe-
cific BOs. Once these
BOs are identified, the
BO interacts with them
either directly or
through the Broker.

In this situation, we
assumed BOs collaborate
without taking into
account their current
states, for instance, their
workloads. More appro-
priate would be if these
BOs consider their states

before committing themselves to
other BOs. Therefore, BOs have
to coordinate their activities with
other BOs before reaching agree-
ments. In DAI, the Contract-Net,
a well-known coordination strat-
egy that relies on the manager-
contractor pattern, is a
well-known coordination strategy
[4]. For example, a BO, acting as
a manager, advertises a contract
containing its needs in terms of
BOs’ services. BOs receive and
evaluate the advertisement and
those with appropriate resources
and workloads, and capabilities
reply to the BO with bids indicat-
ing their ability to perform the
advertised contract. Finally, this
BO evaluates the bids it has
received and awards the contract
to the BO, called a contractor,
that returned the winning bid.

BOs could interact with other
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BOs, whether being the same type
or not. However, to interact effi-
ciently, BOs have to understand
and communicate with each
other. This raises the need for a
Business-Object Communication
Language (BOCL). A BOCL
could be viewed as Knowledge
and Query Manipulation Knowl-
edge for agents. Furthermore, the
BOCL could be a subset of the
Component Definition Language
(CDL) of the Business-Object
Component Architecture
(BOCA). Using the BOCL, BOs
interact to accomplish individual
as well as social goals. In fact, the
possible interactions that could
take place between BOs represent
conversations. A conversation
describes the chronology of mes-
sages passed between BOs.

The figure illustrates how an
intelligent BO could be mod-
elled. Such a BO is a multilayer
architecture. The first layer con-
tains the BO’s knowledge in
terms of goals to reach. The sec-
ond layer contains the services
that are offered to users and car-
ried out by this BO. Each service
is associated with a goal of the
BO’s knowledge. The third layer
corresponds to the operations
used to perform user services.
Such operations could be “pack-
aged” into workflows. Finally, the
fourth layer contains a reference
to the operations belonging to
other BOs. These operations are
required to fulfill user services. In
an organization, an intelligent
BO could fill one or several roles.
In fact, this BO has the qualifica-

tions that meet the requirements
of these roles.  
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