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The artifact I chose for enhancement in Category Three, Databases, 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 provides a strong foundation for demonstrating database design, data integrity, and secure data management within a real-world application. The application relies on a local SQLite database to store user accounts, weight entries, goal weights, and SMS settings, which makes it a strong candidate for a database-focused enhancement. This enhancement showcases my ability to improve an existing data layer by applying professional database practices that strengthen integrity, performance, and reliability. Specifically, the database was improved by enforcing foreign key constraints to maintain relational integrity, adding a unique constraint to prevent duplicate daily weight entries on top of the existing UI validation, and implementing indexes to improve query performance for frequently accessed data. In addition, the original unsafe and destructive database upgrade logic was replaced with a safe migration method that preserves existing user data while upgrading the schema. Overall, the artifact was improved by transforming the database from a basic storage system into a more robust, secure, and production-level data layer.
This enhancement met the course outcomes that were identified in Module One, particularly outcomes 3, 4, and 5. It aligns with outcome 3 by demonstrating my ability to design and evaluate a database solution using industry-standard computer science practices while managing design tradeoffs. For example, I chose to implement database-level constraints and indexing rather than relying solely on the existing application logic, which in turn balances performance, integrity, and maintainability. It aligns with outcome 4 by applying well-founded techniques and tools, such as relational database design principles, indexing strategies, and transaction-based migrations, to implement a solution that improves the reliability and performance of the application. Most importantly, this enhancement satisfies outcome 5 by demonstrating a strong security mindset. By enforcing foreign key constraints, preventing duplicate entries through unique constraints, and replacing unsafe upgrade logic with a secure migration process, I was able to anticipate potential data integrity issues, mitigate design flaws, and ensure the protection and reliability of user data. At this point, my outcome coverage plan has been fully completed, as all five course outcomes have now been successfully demonstrated across the three enhancements.
The process of enhancing this artifact strengthened my understanding of database design, data integrity, and lifecycle management within an application. One of the most important lessons I learned in this process was how crucial it is to enforce integrity rules at the database level rather than relying solely on application logic. By implementing constraints in the schema, the database becomes responsible for maintaining consistency and preventing invalid data. I also gained experience with database migration strategies, specifically on how to safely evolve a schema over time without losing existing data. This reinforced the importance of planning for long-term maintainability and scalability when designing database systems and applications as a whole.
One of the main challenges I faced during this enhancement was implementing a safe migration process that preserved existing data while introducing new constraints. A specific issue I encountered was handling duplicate weight entries that existed in the original dataset, pre-enhancement 1 and 3 implementations, which conflicted with the new unique constraint. This required designing a migration approach that filtered and retained only valid records while preventing the migration from failing. Another challenge was ensuring that all related tables, including the new settings table, were properly migrated so that no user data was lost. This required careful planning of the migration steps, including renaming existing tables, recreating updated schemas, copying data, and cleaning up temporary tables, all within a transaction. In addition, I had to ensure that these changes were integrated without breaking the existing core application functionality. 
Despite these challenges, the enhancement significantly improved the reliability, performance, and security of the application’s data layer and demonstrated my ability to apply professional database practices in a real-world system.
