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Trace Calculus
HUANG Tao QIAN Jun NI Bin

(Laboratery vf Computer Seience  Institute of Software The Chiness Academy of Sciences  Beijing  100080)
(Object Technology Center  Imstitute of Software  The Chinese Avademy of Scences Beijing  100080)

Abstract A trace-based [ogic language called £ is defined in this papers which is an extension of the first-
order linear tempcral logic and serves as cornerstone of the works ——object caleulus. The objects in trace cal-

culus represent the dynamic entities endowed with a local state and externs) actions, and described by an object
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signature in syntax. An chject signature is a 4-tuple 2=(8,F,A,E), in which S stands for a set of data sorts,
F functions, A atuributes and E actions, £={8,F} is nothing but a usual signature in the context of algebraic
specification. It can be extended to ZE with the action regarded as a special data sort. The semantics of trace
calculus is defined by an object signature semantic interpreting structure = (&, ,&), which consists of a
ZE-Algebra & giving an interpretation about data parameters, a mapping & evaluating the attributes on an ac-
tien trace, and a relation & giving a relationship between actions and a trace. Finally, the authors contribute an
axiom system of their erace calculus and outline its proef of soundness after defining the syntax and semantics of
the trace calculus.

Key words Trace calculus, object signalure, activn, trace, axiomatization, soundness.
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