
Bachelor/Master Thesis TopicDeduplication of Bugs through Input SpaceAnalysis and Failure Circumstance Learning
Motivation and BackgroundIn software systems, multiple bug reports often correspond to similar or identical underlying issues,leading to wasted effort in redundant debugging and patching processes. This thesis explores a novelapproach to automated bug deduplication by leveraging the input space of a system and identifyingfailure circumstances using diagnosis tools such as Avicenna [1].The central idea is to characterize the input conditions that trigger specific failures. By employingAvicenna, the system can analyze initial failure-inducing inputs and derive an abstract representationof the input space associated with each bug. These representations capture the essential propertiesof the inputs that lead to failure, effectively serving as a “fingerprint” for each bug. Thededuplication process then involves comparing these fingerprints to detect whether different bugreports share the same failure input space.
GoalsThe goal of this thesis is to develop a methodology for automating bug deduplication by analyzingthe input spaces that lead to failures in software systems. By leveraging tools like Avicenna, we cansystematically identify the failure circumstances associated with a bug, represented as abstractproperties of the input space. These representations serve as unique fingerprints that encapsulatethe root causes of failures. The deduplication process will compare these fingerprints to detectwhether multiple bug reports stem from the same or similar underlying issues, thus reducingredundancy in bug tracking and resolution.
Description of the TaskThe specific tasks are:- Failure Circumstance Learning: Leveraging diagnostic tools [1] to automatically generate andrefine explanations for failure-inducing inputs.- Bug Similarity Analysis: Defining and implementing metrics or algorithms to compare inputspace fingerprints and identify duplicates.- Evaluation and Validation: Applying the approach to real-world software systems tomeasure its effectiveness in reducing duplicate bug reports.
Research TypeTheoretical Aspects: *****Industrial Relevance: *****Implementation *****PrerequisiteThe student should be enrolled in the bachelor of computer science program, and has completed therequired course modules to start a bachelor thesis (or similar).Skills requiredProgramming skills in Python, understanding of, or willingness to learn, the software engineeringmethods needed for the project.
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