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Abstract. This article describes a systematic approach that allows architectural 
models with structural descriptions and behaviour to be derived from Teleo-
Reactive (TR) programs. The work is integrated in C-Forge [1], a toolchain for 
the development of reactive systems based on the use of frameworks, design 
patterns and code generation through model transformations, which has been 
used as the target for the integration of TR-specifications. This toolchain re-
volves around a modelling language for component-based applications, where 
component behaviour is modelled by means of state-machines, which decide 
the code the component will execute in response to messages coming from oth-
er application components and to internal computations. 

1 Teleo-Reactive Approach 

A Teleo-Reactive program (TR-program) [2] is a mid-level agent control 
program that robustly directs an agent toward a goal in a manner that continu-
ously takes into account the system changing perceptions of a dynamic envi-
ronment. A TR-program is defined as a set of prioritized conditionèaction 
rules, where only the action corresponding to the highest-priority rule with a 
satisfied pre-condition is executed. These characteristics make TR a perfect 
candidate for specifying the goals of reactive systems. 

One of the greatest deficiencies of TR-programs lie in the absence of a 
method to generate implementation code. Though various authors have tack-
led the definition, formalization and simulation of TR-programs, aspects such 
as software reuse and software architecture cannot be ignored.  

2 From TR-Programs to Components 

This transformation is performed in two steps: (1) generation of the archi-
tecture and (2) specification of component behaviour. The approach considers 
two types of components: boundary components and TR-components. 
Boundary components serve as a bridge between the system and its envi-



ronment, both to collect information from it, and to act on it. TR-components 
implement the behaviour of a (sub)goal from the TR-program. They have a 
generic interface that allows them to be activated and deactivated by another 
TR-component, which is generated from a (sub)goal of higher priority.  

The behaviour of the TR-components is specified by means of a stata-
machine, which include two states, activated and deactivated, connected with 
two transitions. The activate state contains as many orthogonal regions as 
there are rules in the (sub)goal. Each of these orthogonal regions have: 

─ A idle state in which no action is executed. 
─ A state in which !! will be executed in the do part and which will, for the 

sake of simplification, be labelled with the name of said action. 
─ Two transitions exist between these two states: 
─ One from state idle to state !! whose guard condition is that of fulfilling !! 

and of not fulfilling any of the conditions of the higher priority rules in the 
(sub)goal: 

Ki and ¬(Ki-1 or Ki-2 or … or K1) 

─ Another transition from state !! to idle whose guard condition is the nega-
tion of the previous guard, i.e., that K! is not fulfilled, or that any of the 
conditions corresponding to a higher priority rule in the (sub)goal is ful-
filled, which is to say: 

¬Ki or Ki-1 or Ki-2 or … or K1 

When a TR-component is activated (by another TR-component or by the 
operating system in the case of the TR-component that corresponds with the 
root goal), its state then changes to the super-state, where the procedure of 
generating the transition guards ensures that the action corresponding to the 
highest priority rule that is active is executed. The concurrent regions are nec-
essary to determine, in parallel, which rule should be activated according to 
the priority and the rule’s activation conditions. 
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