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Vision of the Institute

To be a nationally recognized institution of excellence in technical education and produce competent professionals
capable of making a valuable contribution to society.

Mission of the Institute

¢ To promote academic growth by offering state-of- ¢ To undertake collaborative projects which offer opportu-
the-art undergraduate and postgraduate programs. nities for interaction with academia and industry.

+ To develop intellectually capable human potential who are creative, ethical and gifted leaders
Vision of the Department
To be a center of academic excellence in the field of computer science and engineering education.

Mission of the Department

¢ Strive for academic excellence in computer science ¢ Transform under graduate engineering students into tech-
and engineering through well designed course cur- nically competent, socially responsible and ethical com-
riculum, effective classroom pedagogy and in-depth puter science and engineering professionals.
knowledge of Laboratory work

¢ Create computing centers of excellence in leading ¢ Incubate, apply and spread innovative ideas by collabo-
areas of computer science and engineering to pro- rating with relevant industries and R&D labs through fo-
vide exposure to the students on latest software tools cused research group.
and computing technologies.

¢ Attain these through continuous team work by group of committed faculty, transforming the computer science and
engineering department as a leader in imparting computer science and engineering education and research .

( AI-Powered Software Engineering)

Reimagining Code Creation, Optimization, and Maintenance with Artificial Intelligence

As software systems become increasingly complex and business demands grow more dynamic, the traditional models
of software engineering are evolving. At the center of this transformation is Artificial Intelligence (AI). By embed-
ding intelligence into the software development lifecycle, Al is redefining how code is written, tested, deployed,
and maintained. Welcome to the era of AI-Powered Software Engineering—where human creativity and machine
intelligence collaborate to build the future.

What Is AI-Powered Software Engineering?

Al-powered software engineering refers to the integration of artificial intelligence, particularly machine learning
(ML), natural language processing (NLP), and deep learning, into the software development lifecycle (SDLC) to
automate tasks, generate code, predict bugs, improve testing, and enhance decision-making.

Al in software engineering is used to automate and enhance various stages of the software development process—such
as code generation, bug detection, testing, project management, and maintenance—by leveraging technologies like
machine learning, deep learning, and natural language processing to improve efficiency, accuracy, and software quali-

ty.
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Key Areas Where Al Transforms Software Engineering
1. Code Generation and Autocompletion

e Al Models like OpenAl Codex, GitHub Copilot, CodeWhisperer: Trained on millions of code repositories,
these tools offer intelligent code suggestions, auto completions, and even full function implementations.

e Natural Language to Code: Developers can describe a function in plain English, and the Al translates it into
working code—bridging the gap between requirements and implementation.

2. Automated Code Review

Al-driven tools analyze code for:

Style violations

Security flaws (e.g., SQL injection, XSS)

Complexity metrics and performance issues

Examples: DeepCode (Snyk), CodeGuru, SonarQube with ML plugins

3. Intelligent Testing

e Test Case Generation: Al can generate unit tests, integration tests, and regression test cases based on the code-
base and historical bug data.

e Test Optimization: Predicts which tests are most relevant after a code change, reducing test time without sacri-
ficing coverage.

e Tools like Testim, Functionize, and Diffblue Cover demonstrate this capability.
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Benefits of Al in Software Engineering
e Productivity Gains: Developers can focus on business logic while Al handles repetitive tasks.
e Faster Time-to-Market: Automation speeds up testing, review, and integration.
Higher Code Quality: Al reduces human error, ensures best practices, and continuously learns from feedback.
Cost Efficiency: Early bug prediction and intelligent test prioritization lower maintenance and testing costs.
e Knowledge Retention: Al captures institutional knowledge embedded in historical code repositories.

Challenges and Ethical Considerations

1. Explain ability of AI Decisions:

Al-generated code, especially from large language models or advanced code-generation tools, must be transparent and
interpretable. Black-box models can produce correct-looking code that contains hidden bugs, security vulnerabilities, or
logic errors. Ensuring explain ability is critical for accountability, debugging, and compliance with software standards.

2. Bias and Fairness:

Al models trained on historical or publicly available code may inherit biases present in that data. This could lead to the
replication of inefficient coding patterns, security flaws, or practices that favor certain architectures or programming
styles over others. Addressing bias is crucial for creating reliable, safe, and maintainable code.

3. Data Privacy and Intellectual Property (IP):

Code-generation tools often learn from massive datasets, which may include proprietary, licensed, or sensitive code.
There is a risk that Al could inadvertently reproduce fragments of copyrighted code, exposing companies or developers
to legal issues. Ensuring that Al-generated outputs respect IP and data privacy is a major ethical concern.

Al-driven software development: Step-by-step

Deployment &
maintenance
Testing & bug Continuous
detection monitoring and
Coding Al-powered real-time
& development testing speeds up optimization for
Design & Al-driven code bug identification ~ peak performance.
prototyping generation for and resolution.
Ideation & Use real-time efficient, error-
conceptualization ¥ to0qpack to free development.
Leverage Al enhance
and predictive automated design.
analytics for

smarter insights.
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Real-World Use Cases

eFacebook: Uses Sapienz (Al-based testing tool) to automatically test mobile apps and identify crashes.
eGoogle: Employs ML models to predict which code reviewers are best suited for a given pull request.
¢GitHub: GitHub Copilot assists millions of developers by generating boilerplate and logic code.
eMicrosoft: Leverages Al in Visual Studio for smart IntelliSense, bug prediction, and code refactoring.

Future Outlook: Towards Autonomous Software Engineering
The ultimate vision of Al-powered software engineering is self-evolving software—applications that:

eMonitor their own performance
eldentify and patch vulnerabilities
¢Optimize themselves for hardware and user behavior

eEvolve functionalities through reinforcement learning
Emerging research areas include:

eSelf-Healing Systems

eGenetic Programming

eNeuro-Symbolic Programming

ePrompt Engineering for Software Development

Conclusion

Al-powered software engineering is no longer a futuristic concept—it is actively reshaping the way software is de-
signed, developed, and maintained. From automated code generation and intelligent debugging to predictive analytics
and optimization, Al tools are becoming integral collaborators in the software development lifecycle. These technolo-
gies augment human capabilities, enabling developers to focus on higher-order problem solving, creative design, and
strategic decision-making, while repetitive or mundane coding tasks are efficiently handled by Al

As Al models continue to improve in accuracy, explain ability, and security, the role of developers is evolving from
traditional code writing to co-creation with intelligent systems. Developers will increasingly work alongside Al as part-
ners, leveraging machine-generated suggestions, automated testing, and optimization tools to enhance productivity and
code quality. This collaboration allows teams to explore complex architectural designs, detect potential vulnerabilities
early, and iterate rapidly on software solutions, resulting in more robust, efficient, and innovative products.

The coming decade will likely see a paradigm shift in software engineering metrics and success indicators. Traditional
measures, such as the sheer volume of code written, will give way to metrics that emphasize intelligent and high-impact
coding. The most successful software teams will not be those who write the largest quantity of code, but those who can
leverage Al effectively to write smarter, safer, and more efficient code, integrating human creativity with machine pre-
cision.

., |

(1 _ﬁ \%M ‘ .gnm\

T
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