





Manny DaSilva
CS 499 Computer Science Capstone
Enhancement 1: Software Engineering and Design
PowerScale Mobile Application
Southern New Hampshire University
April 2026






The artifact I chose for enhancement in Category One, Software Engineering and Design, 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 demonstrates several key skills related to software engineering, design, and mobile application development. The application includes user authentication, database persistence, user interface design, and input validation. These components demonstrate my ability to build a full-stack mobile application that integrates front-end functionality with back-end data storage and business logic. For this enhancement, the application was refactored to follow the Model-View-ViewModel (MVVM) design pattern using ViewModel and Repository layers. This architectural change separated the user interface from the data and business logic, improving maintainability, scalability, and readability. Additionally, the project was improved with clearer documentation and comments and stronger validation logic. These improvements show a more professional and industry standard approach to software design.
This enhancement met the course outcomes that were identified in Module One, particularly in the area of software engineering and design. The refactored application demonstrates a separation of concerns and responsibilities by moving data access and business logic out of the Activity classes and into ViewModel and Repository layers. This structure aligns with professional and up-to-date Android development practices and demonstrates my ability to redesign an existing codebase into a more maintainable and scalable architecture. At this time, my outcome coverage plan has changed just slightly. The first small change is that AppDatabaseHelper will now serve as the DAO, which I made note of in the class comment. This is because AppDatabaseHelper is already responsible for executing all SQL operations, including creating tables, inserting, updating, deleting, and querying data. Since it already takes on the responsibilities of a DAO, I found that introducing additional DAO classes would not provide any meaningful architectural improvement for this project and would instead add unnecessary complexity without increasing maintainability. Additionally, I made the decision to scale back on the planned standardization of error handling, although it was improved overall in the codebase. While standardization was originally proposed, in attempting to fully implement a centralized error-handling system for all activities, I realized that this would’ve required a much larger redesign than I anticipated, that extended beyond the scope of the core MVVM enhancement and the primary focus of improving architecture. Despite this adjustment, input validation and error message structure were still improved, and overall, the enhancement still fully aligns with the Enhancement 1 proposal because the core goal of refactoring the application to use MVVM with a Repository layer and improving separation of concerns was successfully achieved.
The process of enhancing this artifact taught me several important lessons about software design and maintainability. One of the most significant lessons was understanding the importance of separating responsibilities across different layers of an application. In the original implementation, the Activity classes handled both user interface logic and database operations, which led to tightly coupled code that was harder to maintain. By refactoring the application into an MVVM architecture, this improved the overall structure and made the code easier to understand, test, and expand upon. This process also changed how I approach software development, as I now place a much greater emphasis on designing systems with scalability and maintenance in mind rather than focusing solely on functionality.
The main challenge I faced during this enhancement was ensuring that all existing functionality continued to work after refactoring the application. This required thorough regression testing to make sure that features such as user authentication, weight logging, goal tracking, and SMS notifications were not impacted by the changes. One specific issue that arose during regression testing involved the weight log entry logic. After refactoring to MVVM, there were timing and state management issues where the application would sometimes evaluate goal completion on a weight entry, specifically the first weight entry, before the entry was processed and reflected in the app’s state. This led to inconsistent SMS and Toast behavior, specifically incorrect goal notifications being triggered, or not being triggered at all. This issue was found to be related to how LiveData updates are observed asynchronously, which means the UI and logic become out of sync if not handled properly. To resolve this, it required looking at the data flow between the ViewModel and the UI and ensuring that goal evaluation logic was triggered only after the LiveData state was properly updated. By restructuring when and where this logic executed and basing it on the most current observed data, I was able to fix the issue.
Despite these challenges, this enhancement significantly improved the overall quality of the application and strengthened my understanding of professional software architecture and design practices.

