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Abstract: The paper explores the significance of error prediction in software development and discusses the 

use of deep learning approaches to address this task. It emphasizes the need for proactive error prevention 

and the limitations of reactive bug- fixing strategies. The study examines various deep learning models, 

including Recurrent Neural Networks (RNNs), Convolutional Neural Networks (CNNs), and Graph 

Convolutional Networks (GCNs), and their applicability in error prediction. The conclusions drawn from 

the study highlight the strengths of each model. RNNs are effective in capturing temporal dependencies and 

sequential patterns in error data, enabling the analysis of error progression over time. CNNs excel at 

extracting relevant features and local patterns from software artefacts by treating them as image-like data. 

GCNs leverage the graph structure of software artefacts to capture structural dependencies and interactions 

between code elements. To leverage the benefits of both temporal and structural information, the study 

proposes a hybrid model that combines RNNs with GCNs for error prediction. This hybrid model harnesses 

the power of deep learning to identify patterns and model relationships, offering promising results in 

accurate error forecasting and prevention in software development. The adoption of proactive error 

prediction techniques facilitated by deep learning has the potential to enhance software quality, resource 

efficiency, and user experience. By proactively identifying and addressing errors, development teams can 

reduce the impact of issues before they manifest, leading to improved software reliability and customer 

satisfaction. Overall, the paper highlights the importance of error prediction in software development and 

demonstrates the potential of deep learning approaches to enhance error prevention strategies. 

 
Keywords: error prediction, software development, deep learning, RNNs, CNNs, GCNs, proactive error 

prevention, software quality, temporal dependencies, sequential patterns, structural dependencies, hybrid 

model 

 

REFERENCES 

[1] Wang, H., Khoshgoftaar, T.M., Napolitano, A.: Software measurement  data  reduction  using  ensemble  

techniques. Neurocomputing 92 (2012) 124–132 

[2] Hall, T., Beecham, S., Bowes, D., Gray, D., Counsell, S.: A systematic literature review on fault prediction 

performance in software engineering. Software Engineering, IEEE Transactions on 38 (2012) 1276–1304 

[3] Ahmad Hasanpour, Pourya Farzi, Ali Tehrani, Reza Akbari, “Software Defect Prediction Based On Deep Learning 

Models: Performance Study” https://arxiv.org/ftp/arxiv/papers/2004/2004.02589.pdf 

[4] Y. Ma, G. Luo, X. Zeng, and A. Chen, “Transfer learning for cross- company software defect prediction” 

Information and Software Technology, vol. 54, no. 3, pp. 248–256, 2012. 

[5] S. Das, R. K. Behera, S. K. Rath et al., “Real-time sentiment analysis of Twitter streaming data for stock prediction” 

Procedia computer science, vol. 132, pp. 956–964, 2018. 

[6] Hammouri A, Hammad M, Alnabhan M, Alsarayrah F. 2018. Software bug prediction using machine learning 

approach. International Journal of Advanced Computer Science and Applications 9(2):78-83 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 3, Issue 2, July 2023 

Copyright to IJARSCT  DOI: 10.48175/IJARSCT-12111                  72 

www.ijarsct.co.in                                                   

Impact Factor: 7.301 

[7] Farid AB, Fathy EM, Sharaf Eldin A, Abd-Elmegid LA. 2021. Software defect prediction using hybrid model 

(CBIL) of convolutional neural network (CNN) and bidirectional long short- term  memory  (Bi-LSTM) PeerJ  

Computer  Science 7:e739 https://doi.org/10.7717/peerj-cs.739 

[8] Software fault prediction using data mining, machine learning and deep learning techniques: A systematic literature 

review Batool I., Khan T.A. (2022) Computers and Electrical Engineering, 100, art. no. 107886 

[9] R. Malhotra, "A systematic review of machine learning techniques for software fault prediction" Applied Soft 

Computing Journal (2015) 

 


