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Abstract A Time-Action-Lock (TAL) is a state of a real-time system at which neither time can
progress nor an action can occur. Behzad and Kozo presented a TAL-freeness detection method
based on the geometry of Timed Automata. It is realized by means of translating the problem to
Rational Presburger Sentences that has its drawback of efficiency. In this paper, the authors
present an algebraic approach for TAL-freeness detection, which can detect the TAL-freeness di-

rectly. Detailed correctness proofs and performance analysis are provided.
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and O. Kozo's formal approach. The RPS Engine (Rational
Presburger Sentences Engine) is involved in their formal ap-
proach to detect the TAL, which not only hinders its imple-
mentation efficiency, but also makes it difficult to locating
the errors and simulating the trace of error occurrence.

In order to verify TAL-freeness directly and find out the
exact reason that causes the TAL when it occurs, this paper
proposes an algebraic approach for TAL-freeness detection
and provides a direct algorithm to detect TAL-freeness with
pure algebraic operations. And the proof of correctness of the
algorithm is also provided in the paper. By the easily imple-
mented algorithm, the TAL-freeness detection problem in the
authors’ project has been solved and the algorithm has been

integrated successfully into the IDE.



