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Project Overview: 
This software design plan addresses critical bugs in the Endothon loan application web app. It implements proper conditional handling for both established and newer businesses, and includes robust testing to prevent regression using an Agile methodology.



A. Business Case:
1. Problem statement
Endothon Finance’s web app contains a critical logic error in the new loan applications process. The application is designed to gather financial data from businesses applying for loans to create a comprehensive loan profile for partnered lending vendors. However, the current web app requests the first five fiscal years from the business’s establishment date, rather than the five most recently completed fiscal years, as intended. If a company established in 2000 applies for a loan in 2025, the web app is supposed to request financial data for 2020-2024; instead, the web app is incorrectly returning data for 2000-2004. This logic flaw prevents the creation of an accurate loan profiles that reflect recent business performance, leading to uninformed lending decisions.

2. Business Requirements
BR1: If the business is older than five years, the system must automatically present input fields for the five most recently completed fiscal years, excluding the current year [1].

BR2: The web app must automatically adjust its data request for businesses founded within the last five years, using existing operational data and projected data for the remaining years to total five years of financial information [2].

The current web app fails to meet these business requirements by implementing incorrect calculation logic. Instead of counting backward from the most recent completed fiscal years, the application counts forward from the business establishment date, collecting outdated financial information and making inaccurate loan profiles. This flawed logic also impacts newer businesses (less than five years old) as the system generates incorrect projected years to complete the required five-year profile [3].

3. In-Scope Action Items
· Action 1: Revise the date calculation logic to identify the five most recently completed fiscal years. 
Alignment with BR1: This action item addresses the core logic issue to comply with AC1 [1], ensuring the calculation uses the most recent completed fiscal years so the app can properly determine which years of financial data to request from established businesses, meeting business requirement 1.

· Action 2: Revise the conditional logic to handle businesses established less than five years ago.
Alignment with BR2: This action item ensures the AC2 functionality is working properly for businesses founded less than five years ago, by calculating existing historical years and determining how many future projection years are needed for the required five years of data [2], maintaining consistency in the loan profile for the lending vendors.

4. Out-of-Scope Action Items
· Out-of-Scope Item 1: UI style enhancements for the loan application process.
Alignment with ticket: The current ticket focuses on correcting the logic that determines which financial year input fields are displayed, but it does not include cosmetic changes to the UI, such as layout modifications, color scheme updates, or themed designs for established and newer businesses. 
Why out of scope: While the ticket references the web UI in relation to displaying the correct input fields, it does not include any visual design improvements, which should be addressed through a separate design requirement.

· Out-of-Scope Item 2: Different platform development for loan applications
Alignment with ticket: Fixing the loan application logic is relevant to loan processing across multiple platforms, such as Android or iOS apps, as similar functionality would apply for a loan application via different platforms.
Why out of scope: The ticket specifically addresses a logic failure within the existing web app, but does not include development for mobile or other platforms. Building applications for different platforms would be a whole new project with a different team, different frameworks, and separate requirements.




B. Requirements:
1. Functional Requirements
Functional Requirement 1: The loan application system must exclude the current year from calculations and identify the five consecutive fiscal years for businesses established more than five years ago, displaying the right input fields for data entry.

Functional Requirement 2: The application must calculate the number of completed historical fiscal years and the number of future projection years needed for businesses established within the last five years, ensuring the required five years of data.

Functional Requirement 3: The web app must dynamically generate the appropriate input fields with the correct labels for businesses established more than five years ago and businesses established within the past five years.

2. Non-Functional Requirements
Non-Functional Requirement 1 (Performance): The form generation and date calculation logic must execute quickly for a better user experience during the loan application process [4]. For example, form generation must execute within 200 milliseconds or less for a better responsive user experience.

Non-Functional Requirement 2 (Reliability):  The calculation logic must produce accurate results consistently for all valid inputs, with appropriate error handling for edge cases, including invalid dates [4].

C. Software Design:

1. Software Behavior:
Proposed behavior 1: User Account creation and authentication
Users must create a unique business account or log in to an existing account to protect their financial data or check on the loan application status.
Intended Response: The web application should display a login or a signup form for existing and new users starting a new loan application. The account creation should display the username and password requirements for a strong and secure profile creation. Once logged in, new users should access the loan application form, and existing users should access the loan application status. Unsuccessful login should display the correct error messages.
Associated Constraints: Passwords must meet standard security requirements, including a minimum of eight characters in length and at least one special character and digit character. The web page must display invalid credential messages if the users provide incorrect inputs and prevent the login process. If the users provide incorrect credentials more than five times, the web app must lock the account and display the account recovery process with customer service information. 

Proposed behavior 2: Invalid Business Establishment Date Handling
Users enter a business establishment date that is in the future (a lot of users mix up days and months) or an incorrect format during the loan application process.
Intended Response: The web app should display a clear error message related to the specific input, such as “please enter a valid four-digit year”, “Please use the format: Month DD, YYYY”, “date of establishment cannot be in the future”. The form should save all other entered data to prevent information loss and provide a better user experience.
Associated Constraints: The loan application must not proceed until all correct and required information is filled out. The year calculation must handle edge cases and present the users with the appropriate user-friendly error messages for a valid input.

2. Software Structure

The proposed software structure supports clarity, testability, and maintainability, using a modular approach to separate authentication, data validation, UI, and system logic.

Authentication Module: This module will handle all user account creation, login functionality, and session management, with separate functions for password validation, credential verification, and account lockout. For a better security approach, the authentication functions will be isolated from the loan application logic, in case of changes or updates in security features. A database will be implemented for credential storage, encryption, and retrieval. The modular approach helps with independent testing and security maintenance.

Date Validation Module: This module is responsible for all validation logic for business establishment dates, with functions to verify date formats, identify future dates, and return appropriate error messages. This layer will operate independently for input sanitization before the loan application is initiated, and return user-friendly error messages to guide users for valid input.











D. Development Approach
1. Planned Deliverables
Deliverable 1: Revise Date Calculation 
This deliverable addresses the core bug we received in the ticket. It implements the correct logic to identify the completed fiscal years or the future years to complete the required five years.
Steps:
- Revise the existing date calculation algorithm and identify the logic error.
- Use pseudocode to rewrite the correct algorithm that properly calculates the five most recent fiscal years for businesses more than five years old and the appropriate mix of historical and projected years for the newer businesses.
- Implement the new calculation function
- Create unit tests for each scenario, including edge cases, old businesses, and new businesses.
- Code documentation, especially after fixing the bug, for future reference.

Deliverable 2: Authentication Module Functions
This deliverable ensures the authentication on the web app is independent of the loan application logic. 
Steps:
- Design a solid authentication system that contains all the required components, such as password validation, session management, and account lockout functionality.
- Implement security requirements like password validation functions.
- Integrate a database to store user credentials using encryption and retrieval operations.
- Create an account lockout functionality that locks users after five consecutive failed login attempts.
- Implement session management to track user login states.
- Test all authentication procedures, including successful login, failed login, account creation, account lockouts, etc.
- Code documentation

Deliverable 3:  Test Suite and documentation
This deliverable provides documentation and testing coverage for all code changes.
Steps:
- Document the root cause, explaining why the original code was failing and how the new code addresses it. Add comments in the code explaining key changes and decisions.
- Create unit tests for the date calculation function and edge cases.
- End-to-end tests to simulate a complete loan application cycle.
- Document test cases.
2. Sequence of Deliverables

The date calculation function takes priority and must be revised and corrected first because it addresses the core issue provided in the ticket. Using the modular approach, the development team can start fixing the logic and restoring the functionality of the loan application while the quality assurance team can do unit tests on the updated code and report any additional defects. This ensures the accuracy of the loan profiles are generated for the lending vendors.
The authentication module implementation follows next because it enhances the user's privacy and overall security. It also allows users to stay connected to the system throughout the loan application cycle.
Lastly, after implementation, a thorough testing must be conducted. End-to-end test that simulates user workflow, from login to loan application submission. Document and update documentation of major key changes in the code, capturing lessons learned from logic bugs and edge cases, providing a comprehensive reference for future maintenance.

3. Development Environment
· Languages and frameworks: Programming languages for implementing the corrected code/logic. A standard backend language like JavaScript, TypeScript, or even Java for the server side of the application. Kotlin or Swift for other platforms.
· React or NextJS: Front-end framework for dynamic user interface components, if already in use. These frameworks enable reactive form field generation and real-time validation feedback.
· PostgreSQL or MySQL: Database management system for storing user credentials and application data. 
· Hosting Environment/Resources: Cloud-based (AWS, Azure, Google Cloud) or on-premise servers for deploying the web app, hosting the database, and running tests.
· Testing tools: Testing frameworks and libraries such as Jest or Mocha for unit testing and Selenium or Playwright for browser UI automation tests.
· Version Control: Git (GitHub, GitLab, Gitea…) to manage source code, enabling team collaboration and tracking changes.
· CI/CD tools: Tools like Jenkins, GitHub actions, to build and run scheduled tests using CRON.
· IDE/Code editor: Neovim, IntelliJ, or VS Code for code development, debugging logic errors, linting, and integration with version control. IDE would help correct the logic bug and document the changes.
· Other tools: Postman for testing authentication API endpoints to verify correct behavior. Jira for tracking bug fix progress and coordinating task completion across the development team.

4. Development Methodology

The best approach for this project is Agile methodology with iterative development cycles [5].
How:
The Agile methodology allows us to work on short developments or “Sprints”, focusing on one feature or fix at a time. This incremental approach allows us to work on the most critical business need, which is correcting the core bug that causes the calculation error, testing the new code, getting feedback, and adjusting before moving to the next deliverable. 

By placing date calculation fix first, we address the ticket’s primary issue immediately rather than waiting for all components to be designed, which reflects Agile’s priority-driven approach. The authentication module follows as the second because Agile allows to build supporting features independently. Finally, testing and documentation are completed last, allowing each sprint to produce testable deliverables, gather feedback, and make adjustments rather than discovering issues only at the end.

Why:
I chose Agile methodology over Waterfall because the bug in the ticket requires fast resolution with flexibility for adjustments. Waterfall methodology is a sequential approach that would cause delays for a clear and critical bug fix. Agile allows the developers to quickly respond and fix the core issue, revise the code if any unexpected bugs arise, and perform continuous testing throughout development. Waterfall’s single testing phase at the end would delay bug discovery. Additionally, Agile allows frequent communication between stakeholders, developers, and the QA team, ensuring regular reviews, feedback, and refinements, resulting in up-to-date and feature-rich projects. 
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