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The artifact I chose for enhancement in Category Two, Algorithms and Data Structures, is an Android application called PowerScale. PowerScale is a weight-tracking mobile application built in Android Studio using Java, XML, and SQLite. The application allows users to create an account, log in, record weight entries, set a goal weight, and track their progress over time. The original version of this application was developed during the CS 360 Mobile Architecture and Programming course.
I selected this artifact for my ePortfolio because it builds a strong foundation for demonstrating algorithmic thinking and data structure usage in a real-world application. The application already stores weight entries as a time-series dataset using an ordered list, which made it ideal for applying analytical algorithms. This enhancement showcases my ability to take an existing data structure and extend its purpose and usage beyond simple data storage and display, into meaningful data processing and analytics. Specifically, the implementation of a sliding window moving average algorithm demonstrates efficiency, as it avoids redundant calculations by updating a running total instead of recalculating sums repeatedly. In addition, the trend direction logic shows my ability to interpret results and translate them into useful insights and data sets for the user. Overall, the artifact was improved by transforming raw stored data used only for display, into actionable information, which significantly increases the value of the application.
This enhancement met the course outcomes that were identified in Module One, particularly in the area of algorithms and data structures. It aligns with designing and evaluating computing solutions using algorithmic principles while managing tradeoffs, as well as applying well-founded techniques to deliver value through software. The decision to use a simple 7-day moving average instead of a more complex statistical model reflects an intentional design tradeoff decision. The chosen approach is not only efficient, but easy to implement, and easy for users to understand, while also providing meaningful insight into the user’s weight trends. At this time, my outcome coverage plan has not changed, as the enhancement not only aligns with the original proposal but fully implements all planned improvements for enhancement 2.
The process of enhancing this artifact strengthened my understanding of how algorithms and data structures can be applied to real application features. One of the most important lessons I learned was how to work with time-series data in a structured manner. Instead of treating the list of weight entries as simple display-only UI data, I learned how to process it as an ordered dataset that can be analyzed for patterns and insights over time. I also developed a better understanding of algorithm efficiency, particularly the importance of reducing unnecessary computation through techniques like maintaining a running sum in a sliding window. This helped reinforce the idea that even simple algorithms, when applied correctly, can significantly improve the functionality and usability of an application.
One of the main challenges I faced during this enhancement was ensuring that the algorithm worked correctly across different edge cases, such as when there were fewer than seven weight entries or when the data showed very small fluctuations in a stable trend direction. Handling these cases required careful validation logic coupled with in-depth test case development and execution to prevent incorrect calculations or misleading trend results. Another challenge was integrating the algorithm into the existing application flow without disrupting current functionality. This required aligning the computation with the data retrieval process and ensuring that results were updated consistently whenever new entries were added. A specific issue I encountered during this process was getting the LiveData updates to reflect the trend results in the UI. Initially, the trend values were not updating or displaying correctly because the data source was not being observed and updated in sync with the repository changes. This required debugging the data flow between the Repository, ViewModel, and UI layers, and restructuring how the LiveData source was attached and observed to ensure that updates were triggered consistently. Once this was fixed, the trend analysis results displayed properly whenever new weight entries were added.
Despite these challenges, this enhancement significantly improved the application by introducing meaningful data analysis and reinforced my ability to design and implement efficient algorithms within a real-world system. It also demonstrated my ability to evaluate design decisions and tradeoffs and apply data structures and algorithms in a way that benefits the end user.

