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The Formal Specification of Real-Time System Based on Real-Time Object-Z
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Abstract Real-time systems are reactive systems that take into account time constraints. There are many computer control systems be-

longed to real-time systems for example nuclear reactor control in aeronautics dispatch of railroads and so on. These systems have

stronger properties than other systems such as real-time concurrent and interactive. Because of their extensive usage in the safety-crit-

ical domains real-time systems lay the most important emphasis on the safety and reliability properties. Based on rigour mathematics
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formal methods can use the symbols of mathematics to specification and verify the systems. When formal methods are adopted to specify
and verify real-time systems it is certain to improve safety and reliability of real-time systems under rigour proofs. Formal specification
is an important part of research for formal methods Object-Z is a formal specification language and it is an extension of Z which is also
a formal specification language to facilitate specification in an object-oriented style. It is suitable to specify the complex data structures
of systems. Usually a system is comprised of many parts. We use the Object-Z notation to specify the system by specifying a group of
individual classes and a systemic class respectively and we can use the Object-Z notation to specify the object-oriented characteristics
conveniently for example inheritance and so on. But its utility is limited by its inability to specify continuous variables and real-time
constrains. So it is necessary to extend Object-Z for accommodating the requirements of real-time. Real-Time Object-Z discussed in this
paper is a real-time extension of Object-Z. It is the integration of Object-Z with timed refinement calculus. The way of the integration
does not put forward a suit of new syntax and semantics but use existing symbols and methods to specify the requirement of systems
and import less new symbols to the greatest extend. Primary reason rules and tools are still usable. Real-time Object-Z can specify not
only the complex data structures of systems but also the continuous variables and real-time constrains so it is suitable for specifying
real-time systems. Classes in Real-Time Object-Z comprise of two parts separated by a horizontal line. The part above the line is essen-
tially the standard Object-Z local definitions and schemas. The part below the line contains further constraints on the class specified in
the timed refinement calculus notation. In this paper we present Real-time Object-Z and use it to specify indoor temperature control sys-
tem which is a real-time system. In section 2 we introduce the Object-Z notation present the specification notation of the timed refine-
ment calculus and at last show how Object-Z and timed refinement calculus are integrated to produce a new specification language
Real-time Object-Z. For an example in section 3 we illustrate the application of Real-Time Object-Z by specifying an indoor tempera-
ture control system. the indoor temperature control system is comprised of door controller temperature controller switch door detector
and air-condition. In the paper we use a variable to denote the working state of air-condition and only present the classes schemas of
door controller temperature controller and the whole system. Finally we conclude the paper in section 4.
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