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Discrete-Event Systems Modeled by State Tree Structures
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Abstract: The symmetric discrete-event systems (DES) consist of groups of identical
components. For such DES, the supervisor in the form of automata synthesized by the
supervisory control theory often has large number of state and is nontransparent in control logic.
Thus a computational approach of abstract control function is proposed. This approach fully
exploits the symmetry of the system. For the performance index to avoid the underflow or
overflow of buffers, the number of components in the status of processing finish is extracted with
event relabeling map, thereby the processing details of each component are omitted. Then the
abstract control functions are computed with the state tree structures (STS) based on the abstract
status information. Finally, by illustrating examples of components working in parallel and
serial, the invariance property of control functions are analyzed. Namely, with fixed buffer sizes,
the status information required by the control function is irrelevant to the total number of
components. The experimental results showed that by utilizing the invariance property of control

functions, the repeated computation of control functions is avoided when identical components are
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added or deleted. Meanwhile, all controllable events relabeled by the same symbol can be enabled

by one abstract control function; thus the number of control functions is reduced. Moreover,

compared with the controller represented by automata, the control functions have fewer states

and are more transparent in control logic.

Keywords: discrete-event systems; supervisory control theory; state tree structures; control

functions; predicate logic
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