Refining Infinite Stream Beha viours

Walter Dosch Institut für Softwaretechnik und Programmiersprac hen Medizinische Universität zu Lübeck Seelandstraße 1a, D–23569 Lübeck

phone ++49-451-3909-501
fax ++49-451-3909-503
e-mail dosch@isp.mu-luebeck.de
URL http://www.isp.mu-luebeck.de

The design of asynchronous distributed systems is based on the behaviour of its components. A component is the physical or logical encapsulation of a device providing a specified service. A component consumes a stream of incoming messages and produces a stream of outgoing messages. A deterministic component is described by a function mapping input histories to output histories. This model of stream processing functions forms a basis for studying the refinement of components.

The communication histories may be finite or infinite. Finite histories form a partial order under the prefix relation where progression in time corresponds to a prolongation of the history. Infinite streams describe the input/output histories of continuously processing agents. Infinite streams are completely determined by the set of their finite prefixes. If a component is defined by a monotonic function on finite streams, then its infinite behaviour, viz. the continuous stream processing function, can be deduced from it.

Often the infinite behaviour of a component can be specified in a straightforward way. Then a reasonable finite behaviour has to be derived as a basis for an algorithmic description. There is a large design space how to refine an infinite behaviour to finite streams. A naïve approach would literally transfer the specification from infinite streams to finite streams.

We investigate sound methods for the systematic refinement of infinite stream behaviours to monotonic approximation functions on finite streams. By imposing bound functions, we control which final segment of the input history is withhold and which initial segment of the output history is generated. Using an order-theoretic approach, we achieve maximally defined finite approximations. Several case studies illustrate the refinement of infinite stream behaviours within a transformational approach to system design.