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Cyclic debugging, where a program is executed repeatedly, is a popular methodology for tracking down 

and eliminating bugs. These techniques are well understood for sequential programs but they require 

additional techniques when used for parallel programs because of the long-running time and the inherent 

possibility of nondeterminism in parallel programs. To overcome the problem of nondeterminism, 

several sophisticated record&replay mechanisms have been developed. However, the substantial 

problem of the waiting time during re-execution was not sufficiently investigated in the past. A 

corresponding solution is offered by combining checkpointing and debugging, which allows restarting 

executions at an intermediate state. But it either cannot ensure that the replay time has an upper bound or 

accept the probe effect, where the program’s behavior could change due to the overhead of additional 

code. In this presentation, we introduces the MRT method to limit the waiting time with low logging 

overhead and the four-phase replay method & the Light-weight replay method (LiR) to avoid the probe 

effect. The resulting techniques are able to reduce the waiting time and the costs of cyclic debugging. 
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