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Many-core software reliability modeling and analysis based on the architecture
QIN Zhidong' , HAO Siming', WEI Junyin', XIAO Fangxiong’

(1 College of Computer Science and Technology, Donghua University, Shanghai 201620, China;
2 School of Software Engineering, Jinling Institute of Technology, Nanjing 211169, China)

[ Abstract] The architecture of many—core software is different from that of software executing on single—core processors because
it is mapped on the cores and executing concurrently. The existing reliability models based on single—core processor software are not
suitable for many—core software. In view of this situation, a reliability model for many—core software is formulated in this paper
based on the analysis of basic mapping processes as well as the architecture of many — core software. The model reveals the
quantitative impact of the imbalance of task modules execution time on system reliability. The reliability model is a basic part of
establishing a series of reliability design and evaluation methods for many—-core software. And it is of certain significance for the

design of many-core systems with high reliability.
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Basic architecture of a parallel —series modular software
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software system
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Fig. 7 An example of the many—core software system
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