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Abstract: 
Although software reliability growth modelling has been extensively researched in recent years, it has much more to offer in terms of describing and incorporating current software development practices. Due to the stochastic nature of fault detection and correction processes in a software, it is crucial to accurately predict software reliability. This chapter explores the application of stochastic differential equations (SDEs) in software reliability growth models (SRGMs), which can help overcome the limitations of traditional deterministic models by more correctly accounting for uncertainty and unpredictability. In this context, several type of research extension have been proposed that address various concerns in software development practices, such as testing efficiency, fault introduction and change point. This chapter summarizes the latest findings in SDE-based SRGM research, looking at several model formulations, parameter estimation, and applications to real-world software systems. It provides state of the art in software reliability. The key finding in this research area emphasize the benefits of using SDE-based models to portray software failure processes in a more flexible and realistic manner, especially in uncertain environments. We also discuss the challenges and potential future directions in this field. Overall, this chapter highlights how SDE-based SRGMs can improve the usefulness and accuracy of software reliability predictions, which will help create software systems that are more resilient and dependable. 
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