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Abstract: This study concerns the process for debugging concurrent programs with synchronization prob-
lems. Our approach to the systematic support for the debugging process is based on formalization of the
relationships between program faults and execution trace logs (hereafter, fault-trace relationships). Sev-
eral abstractions of the fault-trace relationships are identified as ‘Fault Patterns’ in this study. This paper
shows some typical patterns extracted via detailed analysis on the fault-trace relationships of the well-known
semaphore based synchronization algorithm for mutual exclusion. We also show the validity of our Fault

Patterns through demonstrating how to use these patterns while debugging concurrent programs.
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