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Software Testing

◼ Software testing is the process of 

evaluating if a software product works 

as expected (dynamic analysis)

◼ Common classification

 Unit Testing

 Integration Testing

 Functional Testing

 Acceptance Testing



Software Maintenance

◼ Software maintenance is the process of 

modifying, updating, and optimizing 

software after delivery

◼ Common classification

 Corrective Maintenance (e.g., fix a bug)

 Perfective Maintenance (e.g., add a feature)

 Adaptive Maintenance 

(e.g., adapt to a new platform)



SLR on LLMs for SE



LLMs for Software Engineering

◼ Number of studies for each SE activity

 Software development (247)

 Software maintenance (99)

 Software quality assurance (66)

 Requirements engineering (17)

 Software design (4)

 Software management (3)

X. Hou et al. "Large Language Models for Software 

Engineering: A Systematic Literature Review". TOSEM, 2024.



Software Testing and Maintenance



Vulnerability Detection

◼ Traditional static vulnerability detection 

methods are limited by predefined rules

◼ Tang et al. propose CSGVD

 Combining Sequence and Graph 

embedding for Vulnerability Detection

 For embedding, it relies on CodeBERT - a 

pre-trained programming language model

 Results: CSGVD achieved 60.39% F1-score

W. Tang et al. "CSGVD: A Deep Learning Approach Combining Sequence 

and Graph Embedding for Source Code Vulnerability Detection". JSS 2023.



Unit Test Generation

◼ A comparison of test suites generated 

by ChatGPT 3.5 and EvoSuite (SBST)

 Comparison is based on correctness, 

readability, code coverage, and found bugs

◼ Results of the study (Tang et al., 2024) 

 EvoSuite reaches higher code coverage 

than ChatGPT (74.5% vs 55.4%)

 EvoSuite finds more bugs than ChatGPT

Y. Tang et al. "ChatGPT vs SBST: A Comparative Assessment 

of Unit Test Suite Generation“. IEEE TSE 2024.



Automated Program Repair

◼ Automated Program Repair (APR) aims 

to help developers automatically fix bugs

◼ Xia et al. evaluate LLMs for APR

 They used 5 datasets across 3 languages

 They compare 9 LLMs vs. 20 APR tools

 Results. LLMs outperform existing APR 

tools in all datasets

C. Xia et al. "Automated Program Repair in the Era of 

Large Pre-Trained Language Models". ICSE 2023.



Code Clone Detection

◼ Semantic code clones are two codes 

implementing the same functionality

◼ Kitsios et al. perform a comparative 

study with six models

 Three task-specific models and three LLMs 

(Llama 3.3, GPT 4o, and DeepSeek R1)

 Results. F1 of up to 71% for task-specific 

models and up to 69% for LLMs
K. Kitsios et al. "Detecting Semantic Clones 

of Unseen Functionality“. ASE 2025.
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 6.5 How Are LLMs Used in Software 

Quality Assurance?

 6.6 How Are LLMs Used in Software 

Maintenance?
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