ITENMR S LR ISSN 1000-1239/CN 11-1777/ TP
Journal of Computer Research and Development 50(3): 626-635, 2013

4

L S PO R PN 4 B

TEFT K & KRNE
CREALIT S K% BT BLRL S S R B SEROREIE 235000)
L 5 S AR T KB R LY 200062)

(yfma@sei. ecnu. edu. cn)

Formal Description of Software Dynamic Correctness

Ma Yanfang'?, Zhang Min’, and Chen Yixiang®

Y(School of Computer Science and Technology, Huaibei Normal University , Huaibei, Anhui 235000)

?(Shanghai Key Laboratory of Trustworthy Computing (Software Engineering Institute, East China Normal University) ,
Shanghai 200062)

Abstract Correctness is a key attribute of software trustworthiness. Abstractly, software correctness
can be represented as whether or not the implementation of software satisfies its specification.
However, in the real world, it is difficult to get the satisfaction absolutely. In the course of
developing and designing software, implementation is often modified in order to satisfy its
specification. This means that the software is more and more close to correctness, i. e. software
correctness is a dynamic course. In order to describe the dynamic correctness of software, in this
paper, the abstract characterization and the limit theory of dynamic correctness based on
parameterized bisimulation are proposed. Firstly, the infinite evolution mechanism of parameterized
bisimulation is established. Parameterized limit bisimulation is defined in order to characterize the
relation between a series of software implementations obtained in the real design and its specification,
and some special examples are shown. Secondly, parameterized bisimulation limit is given, and the
recursive characterization of parameterized bisimulation limit is stated. Finally, some algebraic
properties are proved, such as the uniqueness of parameterized bisimulation limit and the consistence

between parameterized bisimulation limit and parameterized bisimulation.
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