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Enhancement Two: Algorithms and Data Structure Narrative
Artifact Description
	The artifact selected for this enhancement is my personal Flask-based portfolio website. The website was originally created to serve as a professional portfolio where I could showcase projects, technical skills, and coursework completed throughout my Computer Science program. During CS-499, I enhanced the website by adding an interactive Algorithms Lab that allows users to visualize and compare the performance of different sorting algorithms. This enhancement transformed the website from a static portfolio into a more interactive demonstration of algorithmic concepts and problem-solving techniques.
Justification for Inclusion
	I selected this artifact because it demonstrates both my programming abilities and my understanding of algorithms and data structures. Unlike a traditional portfolio page that only describes projects, this enhancement allows visitors to actively interact with algorithm visualizations and observe how different sorting methods perform under the same conditions. The project provides a practical example of applying computer science concepts in a way that is easy to understand and visually engaging.
	The Algorithms Lab showcases several sorting algorithms, including Bubble Sort, Optimized Bubble Sort, Selection Sort, and Insertion Sort. Each algorithm operates on the same randomly generated dataset, allowing users to compare performance fairly. The application tracks and displays important metrics such as comparisons, swaps, passes, execution time, and the overall winner of the comparison. These features demonstrate my ability to implement and evaluate algorithms while presenting the results in a meaningful way.
	The enhancement significantly improved the original artifact. Prior to the enhancement, the Algorithms Lab only compared Bubble Sort and Optimized Bubble Sort. The updated version allows users to select different algorithms through interactive dropdown menus and compare multiple sorting approaches. I also improved the user interface by displaying the winning algorithm by name rather than simply identifying it as the left or right side of the comparison. These additions provide a more comprehensive demonstration of algorithm analysis and performance evaluation.
Course Outcomes
	This enhancement directly supports the course outcome related to designing and evaluating computing solutions using algorithmic principles and computer science practices. By implementing multiple sorting algorithms and providing performance metrics, I demonstrated my ability to analyze and compare different approaches to solving the same problem. The enhancement also supports the outcome related to implementing computing solutions using industry-relevant tools and technologies. I used Flask, JavaScript, HTML, and CSS to create an interactive solution that provides value beyond a traditional portfolio website. Additionally, the visual nature of the enhancement supports effective communication by presenting technical information in a format that is accessible to a variety of audiences.
Reflection on the Enhancement Process
	One of the most valuable lessons I learned during this enhancement was that implementing an algorithm is only part of the challenge. Creating a visualization that accurately represents the algorithm’s behavior while remaining responsive and user-friendly requires additional planning and problem solving. I gained a deeper understanding of how sorting algorithms operate by observing their behavior in real time and comparing their performance on identical datasets.
	Several challenges arose during the enhancement process. One challenge was integrating additional algorithms into the existing visualization framework without disrupting the functionality that was already working. Another challenge involved maintaining features such as pause, resume, reset, and randomization while ensuring that each algorithm could still execute correctly. I also needed to ensure that every algorithm used the same dataset so that comparisons remained fair and meaningful.
	Overall, this enhancement strengthened both my technical skills and my understanding of algorithm analysis. The result is a more interactive and professional artifact that demonstrates my ability to implement algorithms, evaluate performance, and communicate technical concepts effectively. I believe this enhancement represents meaningful growth in my understanding of algorithms and data structures while also improving the overall quality of my ePortfolio.
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