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1. Extended Abstract 

For many realistic applications, a cognitive agent should have both 

reactive and deliberative behavior [1]. The first type of behavior concerns 

the recognition of emergency situations in time and provides rapid 

responses whereas the second type of behavior concerns the planning of 

actions to achieve its long-term goals. In order to implement an agent's 

deliberative behavior, its mental attitudes such as goals and beliefs as 

well as the interaction between these attitudes should be implemented. 

Issues related to the implementation of the agents' mental attitudes can be 

considered as object-level concerns while issues related to the 

implementation of agent deliberation and the interaction between mental 

attitudes form meta-level concerns [2]. 

Agent deliberation is not limited to the planning of the tasks, but it 

includes various types of decisions at each moment of time [3] such as 

how to select a goal from a set of possible goals and whether revising a 

plan or executing it. These types of decisions, which constitute the agent's 

deliberation process and determine the types of agent behavior, are 

usually implemented statically in an interpreter and are not explicitly and 

directly programmable in an agent module. For example, the decision on 

goal selection is usually based on an assumed predefined ordering of the 

goals such that the interpreter always selects the goal that has the highest 

rank. Of course, it may still be possible to implement some of these 

decisions implicitly in the agent's mental attitudes (object level) despite 



the way the interpreter is implemented. For example, the decision on goal 

selection can be implemented by making goals conditional on beliefs, but 

as we will argue, this type of approach shifts the problem rather than 

solves it. Moreover, we believe that doing so violates the basic 

programming principle called separation of concerns. Therefore, we aim 

to distinguish the object-level concerns, which are related to the mental 

attitudes of agents, from the meta-level concerns, which are related to the 

agent's deliberation process. 

In this paper, we present the specification of a programming language to 

implement the deliberation cycle of cognitive agents. Although this 

programming language is designed to implement the deliberation cycle of 

3APL agents [4], it can be used for other types of cognitive agents by 

some modifications related to how mental attitudes are represented. The 

3APL programming language provides a set of programming constructs 

to implement agents' mental attitudes such as its beliefs, goals, basic 

actions, and planning rules. The aim of this paper is to extend this 

language with a second set of programming constructs by means of which 

the deliberation cycle becomes programmable. This extension should 

make 3APL a programming language for cognitive agents that respects 

the separation of concerns principle. 
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