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In recent years, Artificial Intelligence (AI) and Machine Learning (ML) have significantly transformed the software development industry. With tools like GitHub Copilot [1] and Tabnine [2], developers are experiencing increased productivity, reduced debugging times, and overall improvements in code quality. This report aims to explore how AI can enhance software development processes through automation, accuracy, and efficiency. The project will include a detailed project management plan, an exploration of AI’s impact on enterprise strategy, and a reflection on the potential societal contributions of these technologies. This report will also cover ethical concerns, risk mitigation strategies, and the ways in which AI can shape the future of the tech industry.
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Project Scope:
 The primary aim of this project is to explore the integration of AI-powered tools in software development to improve the speed and quality of code production. By leveraging AI-assisted code generation and debugging tools, the goal is to enhance developer efficiency, reduce human errors, and foster the creation of high-quality, reliable software.
Proposed Solution:
 The project proposes using tools like GitHub Copilot [1], Tabnine [2], and AI-powered testing tools to automate repetitive tasks such as bug fixing, code completion, and documentation generation. These tools will be integrated into an existing software development workflow to evaluate their impact on productivity and code quality.
Technologies/Resources Required:
· GitHub Copilot [3]
 -  Tabnine
· Python
· VS Code
· Jupyter Notebooks
· Public code repositories for benchmarking
· AI tool APIs for integration and automation
Project Timeline:
 The project will span 10 weeks, divided into the following phases:
1. Week 1-2: Tool setup and initial research on AI tools
2. Week 3-5: Integration of AI tools into the development environment
3. Week 6-7: Performance testing (debugging, code generation efficiency)
4. Week 8-9: Data collection, feedback from developers, and refinement
5. Week 10: Final report writing and presentation
Schedule & Constraints:
· Constraints:
· Limited access to premium AI tools due to licensing issues
· Dependency on existing tool compatibility with selected programming languages
· Risk of AI-generated code quality being inconsistent
· Risks:
· Overreliance on AI leading to reduced coding skills
· AI-generated bugs or vulnerabilities
· Ethical concerns related to AI decision-making and accountability

Gantt Chart:
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Development Method:
 An Agile approach using Scrum will be employed. The development will be divided into sprints, with weekly reviews and feedback loops. This method allows iterative testing and evaluation of AI tools, ensuring continuous improvement throughout the project.
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Design Element 1: Requirements Specification

The project requires the integration of AI tools in the software development process to enhance productivity and code quality [4]. Below are the key functional and nonfunctional requirements for the system:

Functional Requirements: 
	Requirement ID
	Description

	FR-1
	The system must integrate GitHub Copilot and Tabnine into a python environment.

	FR-2
	The AI tools must generate real time code completions based on developer input.

	FR-3
	Developers must be able to accept, reject or edit Ai suggestions.

	FR-4
	The Ai tools should detect and highlight errors or bugs within the code.

	FR-5
	The system must allow developers to submit feedback on Ai suggestions.



Non-Functional Requirements:
	Requirement ID
	Description

	NFR-1
	Ai integration must not introduce performance lag exceeding 10%

	NFR-2
	Ai generated code must maintain an accuracy rate of at least 80%

	NFR-3
	Feedback from Ai tools must be transparent and interpretable by developers. [5]




No
Yes
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Area of Choice:
[image: A black background with white text

AI-generated content may be incorrect.]
To assess how AI-powered tools like GitHub Copilot can operate within a large enterprise, a strategic evaluation using PEST and SWOT analysis is essential. GitHub Copilot, developed by Microsoft in partnership with OpenAI, opens the potential and challenges of AI in software engineering.
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Political: Governments are increasingly implementing AI regulations, especially around data privacy, intellectual property, and algorithmic transparency. Tools like Copilot must comply with regulations such as the GDPR and CCPA to ensure ethical handling of data and AI-generated code [6]
Economic: AI coding tools can significantly lower development costs by reducing debugging time and improving productivity [7]. However, the high cost of premium tools and licensing fees could be a barrier for some enterprises.
Social: The adoption of AI in development is reshaping developer roles. While it boosts efficiency, there are concerns about job displacement and the erosion of coding skills. Public trust in AI suggestions remains mixed, often depending on their interpretability and accuracy [8]
Technological: With rapid advancements in large language models, AI-assisted development tools continue to improve. GitHub Copilot, for instance, integrates directly into popular IDEs like VS Code and is constantly trained on massive public codebases to stay relevant [7], [9]
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Strengths: GitHub Copilot offers seamless integration, real-time code generation, and enhanced developer efficiency. It’s backed by Microsoft and OpenAI, giving it strong technical and financial support [7]
Weaknesses: Despite its benefits, Copilot can generate buggy or insecure code, lacks contextual understanding, and may occasionally plagiarise licensed content from its training data [10]
Opportunities: There is potential for expanding AI tools into more development environments, increasing educational use, and integrating them into other practical areas. AI can also support accessibility by helping novice coders learn more effectively [11]
Threats: Legal challenges around code ownership and copyright are significant. Copilot has faced lawsuits for reusing licensed content without attribution [12]. In addition, competitors like Tabnine and Amazon CodeWhisperer are rapidly improving and offer similar capabilities [2].
Legal & Ethical Considerations: Legal concerns focus on copyright, intellectual property, and accountability for AI-generated code. Ethical considerations include the fairness of AI models, transparency in suggestions, and the risk of overreliance on automation, potentially degrading developers critical thinking [8] [12]. Microsoft Must model responsible AI use.
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If this AI-enhanced development project were deployed within a large organisation, it would follow best practices in Agile development, and human-centred design. The Agile methodology (using Scrum) would support constant testing and integration, with sprints aligned to performance evaluation of AI tools.
Concepts & Methods:
· Human-in-the-loop AI: Developers interact with AI suggestions, maintaining control and validating outcomes [8]
· Agile Sprints: Continuous feedback and adaptation allow the AI tools to be evaluated and improved.
· DevOps Integration: Deployment and monitoring of AI-generated code can be automated via CI/CD pipelines.

Practices:
· AI-augmented code reviews ensure human oversight.
· Automated testing frameworks with AI-generated test cases improve reliability.
· Feedback collection systems help refine model performance and developer trust.
Tools:
· GitHub Copilot and Tabnine for AI code generation [7] [2]
· Python and Jupyter for experiment. 
· Visual Studio Code as the main development environment
· GitHub repositories for code versioning and benchmarking
· Custom APIs or GitHub Issues for collecting developer feedback
Deployment Strategy
1. Pilot Phase: Introduce AI tools to a select engineering team.
2. Define Metrics: Measure productivity, code quality (e.g., number of vulnerabilities), and developer activity. 
3. Training & Policies: Educate on best practices, biases, IP issues, and secure AI usage.
4. Scale-Up: Deploy widely, supported by feedback and continuous monitoring.
5. Iterate & Evolve: Use metrics to refine AI models, policy, and training materials.
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Reflecting on the project idea of integrating AI-assisted tools into the software development process, I recognise this initiative as a valuable opportunity to not only deepen my technical knowledge but also gather a wide range of soft and strategic skills. The use of tools like GitHub Copilot and Tabnine in this context allows for real world application of AI in development, making it a fitting choice for ongoing personal and professional growth.
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One of the primary motivations for undertaking this project is the opportunity to enhance my technical abilities in AI integration, Python development, and Agile project management. Working with AI-powered code generation tools require an understanding of natural language processing models, API integration, and software testing. By configuring and evaluating tools like Copilot, I will become proficient in using large language model APIs in practical environments, while developing critical competencies in debugging, code evaluation, and benchmarking productivity metrics [13].
In addition, this project will strengthen my skills in agile methodologies, particularly Scrum. Managing weekly sprints, conducting performance reviews, and working with continuous feedback loops will refine my collaborative and planning capabilities. The experience will also support the development of communication and reporting skills, as I must translate technical findings into accessible documentation for both technical and non-technical stakeholders [14].
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The wider societal benefits of this project lie in AI’s potential to socialise software development. By streamlining repetitive coding tasks, AI tools enable developers to focus on innovation, problem solving, and human centred design. For novice programmers or those with limited access to training, tools like Copilot offer real time guidance and learning opportunities, fostering digital inclusivity and reducing entry in tech [15].
Furthermore, productivity improvements supported by AI can lead to faster development cycles for applications in healthcare, education, and sustainability. For instance, AI-assisted development could accelerate the creation of accessible tools for people with disabilities or enhance digital platforms for remote learning. By exploring and demonstrating these technologies responsibly, this project contributes to the ethical advancement and inclusive potential of software development [16].
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However, the implementation of AI in development environments is not without challenges. One significant risk is the inconsistent quality of AI-generated code, which may introduce bugs, vulnerabilities, or licensing issues due to the tool’s training on open-source codebases. To mitigate this, all AI-generated outputs will undergo rigorous code reviews and testing procedures using automated frameworks such as PyTest and SonarQube [17].
Another challenge is the risk of developer overreliance on AI suggestions, potentially weakening foundational coding skills over time. This will be addressed by maintaining a human in the loop approach where developers validate all AI contributions participate in regular code showcases. [18]. Incorporating peer reviews and rotating roles within the team can further encourage skill retention and shared learning.
Legal and ethical concerns also present a critical challenge. GitHub Copilot has previously faced legal inspection for potentially reproducing licensed code without attribution. To manage this risk, the project will enforce strict compliance with copyright policies and include training on responsible AI use. Only publicly licensed repositories will be used for benchmarking, and any questionable code will be flagged and excluded.
Finally, tool accessibility and performance limitations, such as premium licensing fees and integration issues could constrain the project’s scalability. To reduce dependency on any single tool, alternatives like Tabnine and CodeWhisperer will be evaluated in parallel. Open-source AI models may also be explored for more transparent and cost-effective deployment.
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In summary, this project serves as a platform to expand my technical proficiency, promote moving forward, and explore how AI can create value both within organisations and across wider society. By identifying and addressing key challenges, I aim to implement AI in a way that is responsible, inclusive, and future-focused, contributing positively to both professional development and digital transformation in the software industry.






References

[1] 	GitHub, “Your AI Pair Programmer,” GitHub, [Online]. Available: https://github.com/features/copilot. [Accessed 11 July 2025].
[2] 	Tabnine, “AI Code Completion,” Tabnine, [Online]. Available: https://www.tabnine.com/. [Accessed 12 July 2025].
[3] 	Microsoft, “Overview of Microsoft 365 Copilot,” Microsoft, 18 April 2025. [Online]. Available: https://learn.microsoft.com/en-us/copilot/overview. [Accessed 12 July 2025].
[4] 	M. H. ,. R. S. A. C. Chandra G., “How an AI-enabled software product development life cycle will fuel innovation,” McKinsey & Company, 10 February 2025. [Online]. Available: https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/how-an-ai-enabled-software-product-development-life-cycle-will-fuel-innovation. [Accessed 13 July 2025].
[5] 	D. Survey, “2023 Developer SUrvey,” [Online]. Available: https://survey.stackoverflow.co/2023/. [Accessed 14 July 2025].
[6] 	GDPR.EU, “Complete Guide to GDPR Compliance,” [Online]. Available: https://gdpr.eu/. [Accessed 15 July 2025].
[7] 	GitHub, “Github Copilot - Your AI Pair Programmer,” GitHub, [Online]. Available: https://github.com/features/copilot. [Accessed 15 July 2025].
[8] 	Microsoft, “Responsible AI Principles and Approach,” Microsoft, [Online]. Available: https://www.microsoft.com/en-us/ai/principles-and-approach?msockid=398269527cc26b591a4a7f787d506a6e. [Accessed 15 July 2025].
[9] 	G. B. O. Wojciech Zaremba, “OpenAI Codex,” OpenAI, 10 August 2021. [Online]. Available: https://openai.com/index/openai-codex/. [Accessed 15 July 2025].
[10] 	R. TImbo, “AI-Generate Code: Benefits, Risks, and Usage in Software Development,” Revelo, 26 May 2025. [Online]. Available: https://www.revelo.com/blog/ai-generated-code. [Accessed 15 July 2025].
[11] 	R. Dabbir, “The Future of Code: How AI is Transforming Software Development,” Forbes, 4 April 2025. [Online]. Available: https://www.forbes.com/councils/forbestechcouncil/2025/04/04/the-future-of-code-how-ai-is-transforming-software-development/. [Accessed 15 July 2025].
[12] 	E. Roth, “The developers suing over GitHub Copilot got dealt with a major blow in court,” TheVerge, 9 July 2024. [Online]. Available: https://www.theverge.com/2024/7/9/24195233/github-ai-copyright-coding-lawsuit-microsoft-openai. [Accessed 15 July 2025].
[13] 	C. WIlson, “AI Code Generation: The Risks and Benefits of AI in software,” Legit, [Online]. Available: https://www.legitsecurity.com/aspm-knowledge-base/ai-code-generation-benefits-and-risks. [Accessed 21 July 2025].
[14] 	A. Williams, “AI - Driven Code Review: Enhancing Developer Productivity and Code Quality,” Communications of the ACM, 13 Dec 2024. [Online]. Available: https://cacm.acm.org/blogcacm/ai-driven-code-review-enhancing-developer-productivity-and-code-quality/. [Accessed 21 July 2025].
[15] 	D. Walsh, “How generative AI affects highly skilled workers,” mitsloan, 4 Nov 2024. [Online]. Available: https://mitsloan.mit.edu/ideas-made-to-matter/how-generative-ai-affects-highly-skilled-workers. [Accessed 21 July 2025].
[16] 	SonarSource, “AI Code generation: benefits and risks,” SonarSource, [Online]. Available: https://www.sonarsource.com/learn/ai-code-generation-benefits-risks/. [Accessed 21 July 2025].
[17] 	F. Glynn, “Ai Code Security: 5 Biggest Risks of AI-Generated Code,” MIndgard, 26 June 2025. [Online]. Available: https://mindgard.ai/blog/ai-code-security. [Accessed 22 July 2025].
[18] 	V. Sedys, “Mitigating the risks of package hallucination and 'slopsquatting',” techradar, 16 July 2025. [Online]. Available: https://www.techradar.com/pro/mitigating-the-risks-of-package-hallucination-and-slopsquatting. [Accessed 22 July 2025].





Start


Write Initial Code


Ai Suggests Code Completions


Run Code


Ai performs error analysis/debugging


Run  code


Developer logs feeback on Ai performance


End


image1.png
T2-Inovati

Q1. Document some key considerations from an example PEST & SWOT analysis
for a Tech Company of your choice including some legal & ethical considerations.
122. Related to your project idea describe the concepts, methods, pracices and tools
you would use to develop, deploy, maintain and evolve the practical element of your
project if it was implemented within a large organisation.




