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Abstract: Many real-time systems operate in safety-critical environments. Testing of
these systems is hard in principle and can never guarantee full coverage. So a method
for formally proving correctness is desirable. Another problem in real-time system
design is the determination of deadlines and periods of time-critical processes as a
prerequisite of the scheduler design. We want to use Hybrid Automata (HA) to tackle
both problems. HA are a formal language that is equipped with semantics and thus
accessible to formal analysis. We introduce the syntax and semantics of a new class
of HA called Parameterized Linear Hybrid Automata and demonstrate its advantages
by modelling a typical real-time control system using an extended version of the tool
HieroMate.

1 Introduction

Real-time systems are often employed in safety-critical environments, such as avionics and

automotive electronics, where correctness is essential and failure may have catastrophic

consequences. Validation of such systems is a necessity. However, all validation methods

have to tackle the additional complexity that arises from the timing constraints. In practice

mainly testing is employed, but as it covers only a finite set of execution traces, it can

never archieve full coverage, and thus cannot guarantee safety.

An important part of the design of safe time-critical systems is the scheduling. In order to

solve the scheduling problem, the Worst Case Execution Time (WCET) and the deadlines

and periods of all time critical processes have to be determined. While there has been

much effort in deriving the WCET, the deadlines and periods are usually subject to the

system designer.

We propose to use Hybrid Automata (HA) for the verification and the determination of

the real-time conditions at the same time. Besides other advantages, the use of a formal

modelling language like HA prevents the ambiguity that often occurs in natural language

specifications. HA are equipped with a formal semantics that makes them accessible to

formal analysis.
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