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Abstract: We present a family of parallel automata (for Real-Time and Telecommunication modeling) in the context of a synchronous execution. First, an abstract form of Parallel automata is proposed as a generalization of various "Extended-Finite-states-Machines" found in the literature. Then, two implementable forms of Parallel Automata are presented : A "global Parallel automaton with private states" and sets of " Synchronous and Hierarchic Parallel automata with local states". An example of application is presented with these two formalism. 

We also define and classify various types of possible conflicts that can occur in Parallel automata. An example shows an application with various kinds of conflicts and their possible correction. 

In a companion paper [17], we have shown that a-priori detection of actual conflicts for parallel automata is P-space hard, but if automata conditions are in disjunctive normal form, potential conflict detection is possible in polynomial time.. In view of this, an approach for a-priori potential conflict detection is developed. The complexity of detecting potential conflicts is shown to be possible in polynomial time, if all automata conditions are conjunctions.

An a-posteriori testing methodology is presented, using an execution platform for Parallel Automata that prevents conflicts at execution time.

This work leads to a full method to specify, design, validate and run dedicated Applicative Real-Time operating Systems, such as Embedded systems. They can be efficient and predictable in terms of timing and synchronizations because they are specially built according to the specifications of an application, in contrast to general purpose operating systems, which can be less efficient and real-time predictable, because they deal with general rules of parallelism, timing and synchronization between tasks without knowledge of the specificity of the applications they run. 

We use a component based architecture of Real-Time operating system (DesCARTES "Design of Component Applicative Real-Time Embedded Systems") organized in "temporal-components" [19] based on “Temporal Parallel Automata” [20] [22]. These components describe the specification and the running of the application and are designed as a hierarchy of synchronous parallel subsystems [21]. A key concept of this kind of DesCARTES systems is that it executes exactly what the design-engineer has specified for his application.
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