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Overview of Agents Technology

Agents and Multi-Agent Systems

Agent technology is one of the fastest developing areas of research in artificial intelligence, and is
widely used in businesses and industries. There are several similar but different academic views on the
correct definition of an agent as there is no official definition among the scholars in this field. From an
artificial intelligence perspective, an agent is “a computer program that simulates human relations by
executing particular tasks* [Ch2-1]; from a software engineering point of view, an agent is “a part of the
software, and it can be used to communicate and exchange information using a set of languages” [Ch2-2];
in a distributed system, an agent represents “a method that is able to overcome the incompatibility in
programming interface, data formats and protocols in heterogeneous computer networks” [Ch2-3].
Although various domains have proposed different definitions of agents, most of them are based on the
same concept: in simple terms, an agent is a software program that executes automatically and
continuously according to the environment specified by the user, and is able to perform appropriate
actions and responses without user intervention.

Even though an agent is a software program, it lacks some of the features of conventional software

programs. Generally speaking, all agents have the following fundamental characteristics:

(1) Autonomy: After an agent is given a task, it will autonomously execute the task until the goal is
attained. The feedback of execution results can be an “asynchronous” operation, which means

users do not have to constantly monitor execution or give commands to the agent. [Ch2-4]

(2) Social Ability: Agents can achieve the predefined goal by communicating with other agents.
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[Ch2-2]

(3) Reactivity: Agents should be able to sense changes in the external environment and apply

artificial intelligence to respond and take actions in real time. [Ch2-5]

(4) Pro-activeness: Agents can operate in accordance with their designed framework and purposes,

i.e. goal-directed behavior is present. [Ch2-5]
(5) Veracity: An agent faithfully executes the tasks based on the user's settings, where the state of
the task is represented accurately. [Ch2-2]

Due to increasing complexity in application areas and environment, an individual agent often cannot
effectively solve all the problems alone. This has given rise to the concept of a multi-agent system [Ch2-6,
Ch2-7], which uses multiple agents responsible for different tasks and goals to effectively address the
distributed, complex problems. The concept of multiple agents is closely related to the concept of human
society as pointed out by Zambonelli, ef al. [Ch2-8], in which the multi-agent system is an agent society,
and agents themselves are organized or have interactive relationships to communicate their respective

goals to one another and ultimately make a logical response.

Jennings, et al. [Ch2-7] considered multi-agent systems to have the following characteristics:

® Each agent has incomplete information or capabilities for solving the problem, thus each agent
has a limited viewpoint.

® There is no global system control.

Data is decentralized.

® Computation is asynchronous.
Nwana, et al. [Ch2-9] divided multi-agent coordination into four main categories:
Organizational structuring

Contracting

Multi-agent planning

Negotiation

Huhns, ef al. [Ch2-10] indicated that when multiple agents interact, their goals may not be the same
since they are working in different environments, thus conflicts of behavior often occur. To enable

coherent performance of agents, communication between agents is required to coordinate their actions
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and behaviors. The collaborative approach can be either cooperation or competition; respective agents are
self-interested under the competitive collaboration model, but they mainly operate under the cooperation

mechanism.

Agents and Multi-Agent Systems
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® cach agent has incomplete information, or capabilities for solving the problem, thus each agent
has a limited viewpoint,
there is no global system control,

® data is decentralized, and

computation is asynchronous.
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