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[bookmark: _Toc220977191][bookmark: _Toc439994667][bookmark: _Toc190011768]Purpose 
The purpose of DegreeAdmin is to provide students, faculty, and administrators with a centralized web-based platform for academic planning. The system enables students to plan dual majors and minors, build schedules, request co-op semesters, and evaluate graduation feasibility through automated calculations and pre-requisite validation. Faculty members can approve co-op requests, validate student schedules, monitor academic progress, and provide guidance through dedicated advising tools. Administrators oversee user management, system monitoring, data accuracy, and overall platform operations.
[bookmark: _Toc220977192][bookmark: _Toc439994668][bookmark: _Toc190011769]Document Conventions
This Software Requirements Specification (SRS) follows a structured format to ensure clarity, consistency, and long-term maintainability. Each requirement is uniquely identified with a sequence number (e.g., REQ-SR13) for traceability throughout the development lifecycle.
· Priority (P): 1 to 10, 1 being lowest.
[bookmark: _Toc220977195][bookmark: _Toc439994672][bookmark: _Toc190011770]References
· Wright State University course catalog (2025)
· [bookmark: _Toc220977197][bookmark: _Toc439994674][bookmark: _Toc190011772]Team_MMMK_Requirement_Presentation
· Software Test Cases & Execution Results 













Overall Description
Product Perspective
DegreeAdmin is a new, standalone web-based system designed to integrate with institutional data. It uses Wright State’s catalog to maintain a course database, provide prerequisite validation, and support planning tools for students, faculty, and administrators. 

System Scope (Current Implementation): 
· Total Courses: 53 courses across 4 academic programs
· Prerequisite Relationships: 26 validated prerequisite connections
· Courses with Prerequisites: 25 (one course has multiple prerequisites)
· Academic Programs: 4 (Computer Science, Computer Engineering, Management Information Systems, Business Analytics)
· Special Cases: 1 course (CEG3410) requires 2 prerequisites (AND logic)
· User Roles Supported: 3 (Student, Faculty, Administrator)

The system maintains an internal database containing course offerings, prerequisites, student academic history, graduation pathways, and co-op scheduling information. Its architecture supports modular expansion for new features and allows efficient communication between front-end and back-end services.
[bookmark: _Toc439994675][bookmark: _Toc220977198][bookmark: _Toc190011773]Product Features
· Secure user authentication with role-based access control
· Course catalog with prerequisite logic
· Real-time prerequisite validation engine
· Graduation timeline & completion feasibility calculator
· Co-op impact analysis for academic planning
· REST API endpoints for students, faculty, and admin (they can get/send info) 
· Dedicated UI for all user roles (students, faculty, & admins) 
· In-system notification system & alerts
· Advisor assignment and communication tools
[bookmark: _Toc220977199][bookmark: _Toc439994676][bookmark: _Toc190011774]User Classes and Characteristics
· Students: Add majors/minors, create schedules, request co-ops, evaluate graduation feasibility, and track degree progress
· Faculty: Approve majors/minors, validate student schedules, approve or deny co-op requests, and provide academic guidance.
· Administrators: Manage user accounts, assign students to faculty, monitor system performance, and oversee course data. 
[bookmark: _Toc220977200][bookmark: _Toc190011775][bookmark: _Toc439994688]Operating Environment
· Web-based application accessible via browsers
· Backend: Node.js
· Database: PostgreSQL
[bookmark: _Toc220977201][bookmark: _Toc439994678][bookmark: _Toc190011776]Design and Implementation Constraints
· The system must protect student data and follow privacy rules (FERPA).
· The server should have at least 16GB RAM and 100GB storage.
· The database must handle 50 or more users at the same time without issues.
· Prerequisite Logic Simplifications: 
· The system implements single-path prerequisites only. Wright State catalog prerequisites with OR logic (e.g., "CS1160 OR CS1180 OR CEG2170") are resolved to a single required course during database entry per professor specifications. 
· Rationale: Simplifies validation logic, reduces system complexity, and prevents ambiguous prerequisite chains. During data entry, the most common prerequisite path is selected for each course.
· Example: CEG2350 officially requires "CS1160 OR CS1180 OR CEG2170" but is implemented as requiring only CS1180 (the standard CS/IT path).
[bookmark: _Toc220977203][bookmark: _Toc439994680][bookmark: _Toc190011777]Assumptions and Dependencies
· Assumes integration with Wright State’s course catalog.
· Depends on a stable SIS (Student Information System) API.
· Requires stable internet connectivity for all users.
[bookmark: _Toc190011778][bookmark: _Toc439994682][bookmark: _Toc220977204]System Features
1.1 [bookmark: _Toc439994689]Student Request & Academic Management
Description and Priority
This feature allows students to manage all academic planning activities within DegreeAdmin. This includes program enrollment, schedule creation, prerequisite validation, course browsing, co-op request submission, profile management, and graduation progress tracking. This module is of high priority (P = 10) because it represents the core functionality that students interact with daily. 
Stimulus/Response Sequences 
Program Enrollment
· Stimulus: Student requests to add or remove a major/minor  
Response: System validates request → sends to faculty for review → updates status to “Pending.” 
· Stimulus: Student browses available programs. 
Response: System displays all available programs with program requirements. 
Course Management
· Stimulus: Student views or searches the course catalog. 
Response: System returns all courses or filtered results.  
· Stimulus: Student views a course page.
Response: System displays course details, required prerequisites, and eligible programs. 
Scheduling (P = 10) 
· Stimulus: Student adds a course to their semester schedule. 
Response: System checks prerequisites, schedule conflicts, and co-op restrictions → allows or blocks submission. 
Eligibility Checking 
· Stimulus: Student checks whether they are qualified for a course.
Response: System analyzes prerequisite completion and returns a response.
Co-op Management
· Stimulus: Student submits a Co-op request.  
Response: System calculates timeline → forwards to faculty → marks request as ‘pending review’ until faculty responds. 
Graduation Planning
· Stimulus: Student views graduation timeline.  
Response: System calculates a timeline based on degree requirements and completed courses. 
Function Requirements
Profile & Program Management
· REQ-SR1: Allows students to view their profile, assigned advisor, and enrolled academic programs. 
· REQ-SR2: Students can view all available majors and minors. 
· REQ-SR3: Students can request program changes. 
· REQ-SR4: Maintains statuses for all program change requests. 
Course Catalog & Course Information
· REQ-SR5: Students can browse all courses in the catalog.
· REQ-SR6: Students can search for courses using filters. 
· REQ-SR7: System displays detailed lists of course info/requirements. 
· REQ-SR8: Allow students to view required courses for each enrolled program. 
Schedule Planning & Management
· REQ-SR9: Students are allowed to view their academic schedule.
· REQ-SR10: Students can add courses.
· REQ-SR11: Students can remove courses from their schedule. 
· REQ-SR12: System blocks changes that conflict with Co-op semesters or other courses.
Prerequisite & Eligibility Checking
· REQ-SR13: System checks prerequisite eligibility for any selected course. 
· REQ-SR14: Allow students to view courses they are currently eligible to take. 
Co-op Request Management
· REQ-SR15: Allow students to submit Co-op requests. 
· REQ-SR16: Allow students to view the Co-op requests status. 
· REQ-SR17: Calculate Co-op’s impact on graduation timeline. 
Approval Tracking
· REQ-SR18: Allow students to view all approval requests, including scheduling, program changes, and Co-op requests. 
Graduation Timeline
· REQ-SR19: Generate a graduation timeline considering completed courses, requirements, and planned semesters. 
· REQ-SR20: Track academic progress toward degree completion. 
Prerequisite Validation Engine 
Algorithm Overview: 
The system validates prerequisites using a multi-step verification process that checks both direct requirements and recursive prerequisite chains.

Validation Steps: 
1. Direct Prerequisite Check
a. Retrieve all prerequisites for the target course from the database. 
b. For each prerequisite, verify student has completed the course.
c. Check minimum grade requirement met (e.g., C, D as specified). 
2. Recursive Chain Validation
a. For each prerequisite P, check if P has its own prerequisites. 
b. Recursively validate entire prerequisite chain. 
c. If any course in the chain is missing, block enrollment. 
3. Grade Requirement Verification
a. Each prerequisite specifies a minimum grade (C, D, or other). 
b. Students’ completed grade must meet or exceed the minimum. 
c. Grades of W (Withdrawn), F (Fail), or I (Incomplete) do not satisfy. 
4. Special Cases
a. Transferred credits: Accepted if equivalent course mapping exists. 
b. In-progress courses: Not counted as completed for prerequisite purposes. 
c. Multiple prerequisites (AND logic): All must be satisfied (e.g., CEG3410 requires both CEG2400 AND CS1180). 
Validation Response: 
· Success: Returns { eligible: true, prerequisite: [] } 
· Failure: Returns { eligible: false, missingPrerequisites: [Course[]] } where Course[] includes all missing prerequisites with their requirements
Performance: 
· Validation completes in < 200ms for courses with up to 5-level prerequisite chains. 
· Results cached for 1 hour to reduce database load during heavy usage. 

1.2 Faculty Advising & Oversight
Description and Priority
Faculty members act as academic advisors and approvers for key academic workflows. They require tools to monitor advisee progress, manage approvals, adjust student schedules, and oversee program requirements. Because these actions directly influence student academic pathways, this feature remains a high priority (P = 9). Since much of the faculty functionality has already been implemented, this section includes both requirement-style descriptions and technical notes like a manual. Future updates should continue refining this section to maintain consistency with new functionality.
 Stimulus/Response Sequences 
Advisee Management
· Stimulus: Faculty selects view advisees. 
Response: System displays all assigned students with program enrollments and academic progress.
Approval Workflows
· Stimulus: Faculty opens the ‘Pending Approvals’ list.
Response: Displays all pending program changes, schedule changes, and Co-op requests. 
· Stimulus: Faculty approves a request. 
Response: System applies the approval and updates the approval history. 
· Stimulus: System denies a request. 
Response: System stores denial and updates approval history. 
Schedule Management
· Stimulus: Faculty selects ‘View Student Schedule.’ 
Response: System displays the student’s schedule and warns of conflicts, prerequisite issues, or credit overloads. 
· Stimulus: Faculty changes a student’s schedule. 
Response: System updates the schedule and notifies the student of changes. 
Co-op Management
· Stimulus: Faculty views pending Co-op requests. 
Response: System displays requests with program impact and timeline analysis. 
· Stimulus: Faculty approves or denies the Co-op request. 
Response: System updates student records, blocks schedule with the Co-op course, and calculates graduation impact. 
Program Course Management
· Stimulus: Faculty opens a program’s course list. 
Response: System displays required and elective courses with recommended semesters. 
· Stimulus: Faculty modifies a program requirement. 
Response: System updates the program.
Functional Requirements
Progress Management 
· REQ-FO1: Allow faculty to view academic plans, program enrollments, and progress. 
· REQ-FO2: Alert faculty about the student’s academic plan. 
Approval Workflow Requirements 
· REQ-FO3: Allow faculty to view all pending approval requests for program changes, schedule changes, and Co-op requests. 
· REQ-FO4: Allow faculty to approve or deny requests. 
· REQ-FO5: System should automatically process approved program changes and make necessary updates to the student’s record.  
Schedules Management Requirements 
· REQ-FO6: Allow faculty to view and make changes to student schedules, including adding, removing, and moving courses. 
· REQ-FO7: Perform conflict detection, including prerequisite violations, credit overload/underload, duplicates, and other course time conflicts. 
Co-op Management Requirements (P = 8) 
· REQ-FO8: Allow faculty to view and process Co-op requests. 
· REQ-FO9: The system should calculate and display the Co-op timeline’s impacts on expected graduation. 
· REQ-FO10: The system should block approved Co-op periods in the student’s schedule with the Co-op course.  
Program Course Management Requirements 
· REQ-FO11: Allow faculty to view, add, remove, or update the program course requirements. 

1.3 Administrator System Management 
Description and Priority
Administrators oversee the global configuration and operational integrity of the system. Their responsibilities include managing users, maintaining program structures, assigning advisors, and monitoring system-wide activity. This feature is a High priority (P = 7), as administrators control core data that impacts all students and faculty.
Stimulus/Response Sequences 
System Overview
· Stimulus: Administrator opens the system dashboard. 
Response: Displays the total number of users, programs, courses, and pending approvals. 
User Management
· Stimulus: Administrator manages user account.  
Response: System validates, saves changes, and updates the user relationship. 
Advisor Assignments
· Stimulus: Administer assigns a student to a faculty advisor. 
Response: The System ensures that the advisor does not exceed 10 student capacity, then it updates the assignment and notifies the student and the faculty. 
· Stimulus: Administrator removes an advisor assignment. 
Response: System updates and sends notifications. 
Functional Requirements
System Overview
· REQ-AD1: Administrator has a dashboard showing total users, programs, courses, and approval counts. 
User Management
· REQ-AD2: Allow the administrator to view all users with associated relationships. 
· REQ-AD3: Allow the administrator to update user information. 
· REQ-AD4: Allow the administrator to manage user accounts (add, update, and delete). 
Advisor Assignments
· REQ-AD5: Allow administrators to assign students to faculty advisors. 
· REQ-AD6: Faculty advisors cannot have more than 10 students assigned to them.
· REQ-AD7: Allow the administrator to remove advisor assignments. 
· REQ-AD8: The system should notify both students and faculty when assignments change. 
1.4 System Traceability 
	Requirement
	Implementation
	Test Case
	Status
	Notes

	REQ-SR13
	CheckPrerequisite.ts
	TC-PRE-001
	Pass
	Validates Single Prerequisites

	REQ-SR13
	CheckPrerequisite.ts
	TC-PRE-002
	Pass
	Validates prerequisite chains

	REQ-SR14
	GetEligibleCourse.ts
	TC-ELG-001
	Pass
	Returns only eligible courses

	REQ-F03
	ApprovalQueue.ts
	TC-APR-001
	Pass
	Faculty sees pending approvals


For more information on test cases, see the testing documentation. 
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[bookmark: _Toc220977208][bookmark: _Toc190011782][bookmark: _Toc220977205]User Interfaces
· Student Dashboard: Shows classes, schedules, program progress, approvals, and basic account options.
· Faculty Dashboard: Displays assigned courses, student submissions, approval queues, and communication tools.
· Admin Dashboard: Provides system-wide management tools such as user accounts, course settings, and data oversight.
· All dashboards share a simple, consistent layout with clear navigation and standard buttons (Save, Cancel, Back).
[bookmark: _Toc439994684][bookmark: _Toc190011783]Hardware Interfaces
The DegreeAdmin system does not rely on specialized hardware. Interfaces relate only to general-use devices:
Client Devices:
· Desktop or laptop computers running a modern web browser
· Tablets with standard touch input
· Mobile devices may be supported, but are not required
Server Hardware:
· The backend server must meet the system constraints defined elsewhere (e.g., 16GB RAM, 100GB storage) to support database operations and API requests.
[bookmark: _Toc220977210][bookmark: _Toc439994685][bookmark: _Toc190011784]Software Interfaces
[bookmark: _Toc220977211][bookmark: _Toc439994686][bookmark: _Toc190011785]The system integrates with several internal and external software components.
· Database: PostgreSQL is used to store all system data, including users, programs, courses, schedules, approvals, and notifications.
· Backend Services: Node.js with Express.js provides REST API endpoints.
· Frontend Application: React with TypeScript communicates with the backend via Axios using JSON payloads.
· External API (SIS): The system may retrieve course and program information from a Student Information System (SIS) API if available.
Authentication:
· Credential verification is stored in PostgreSQL
· JWT tokens for session management
· Role-based access control (Student, Faculty, Admin)
All interactions between software components use structured JSON and standard HTTP methods (GET, POST, PUT, DELETE).
Communications Interfaces
Communication between users and the system occurs entirely over the internet through secure protocols.
· Communication Protocol: HTTPS is required for all client-server interactions to ensure encrypted data transfer.
· Data Format: All requests and responses use JSON.
· Network Requirements: A stable internet connection is required for all users, as the system depends on live API calls for most actions.
API Endpoint Specifications
Students 
· GET /api/student/programs  View enrolled programs (majors/minors) 
· GET /api/student/available-programs  Browse available programs
· GET /api/courses  Browse course catalog (57 courses) 
· GET /api/student/schedule  View academic schedule (all semesters or filtered by year/semester) 
· GET /api/student/graduation-timeline  View graduation timeline with progress tracking

Faculty
· GET /api/faculty/approvals/pending  Review pending approval requests (program_change, schedule_change, coop_request) 
· POST /api/faculty/approvals/:id/approve  Approve requests (auto-processes program changes) 
· GET /api/faculty/approvals/history  View completed approvals

Faculty
· GET /api/admin/users  List all users with relationships (advisor, advisees, programs, schedules) 
· POST /api/admin/users  Create new users (validates username 8 chars lowercase, password 12 chars with complexity) 

For further API Endpoint Specification, view README.md in our project repository. 




1. [bookmark: _Toc220977212][bookmark: _Toc190011786][bookmark: _Toc439994690]Other Nonfunctional Requirements
[bookmark: _Toc190011787]Performance Requirements
· API Response Time: < 500ms for 95% of requests under normal load. 
Rationale: Ensures real-time prerequisite validation feels instantaneous to users. 
· Page Load Time: < 2 seconds on standard broadband (10+ Mbps). 
Rationale: Based on user patience threshold research, exceeding 3 seconds significantly increases abandonment rates.
· Database Query Time: < 200ms for prerequisite validation queries 
Rationale: Prerequisite validation is called on every course add operation; it must be fast to support a fluid scheduling experience. 
· Concurrent Users: The system must support 50 simultaneous users without performance degradation exceeding 10%. 
Rationale: Based on expected peak usage during registration periods and course planning windows. System hardware (16GB RAM, 100GB storage) is provisioned for this load. 
· Notification Delivery: < 5 seconds from trigger event to notification availability. 
Rationale: Time-sensitive approvals require near-real-time communication. 
[bookmark: _Toc220977214][bookmark: _Toc439994691][bookmark: _Toc190011788]Safety Requirements
· Automated Backup: Automated daily database backups with 30-day retention.
Rationale: Protects against data loss from hardware failure or human error. 
· Critical operations (user deletion, program removal, schedule clearing) require an explicit confirmation dialog. 
Rationale: Prevents accidental data destruction; provides the user a second chance to verify intent. 
· Approval Log: All approval actions maintain a complete audit trail with timestamps and user identification. 
Rationale: Enables investigation of errors and supports accountability. 
[bookmark: _Toc220977215][bookmark: _Toc439994692][bookmark: _Toc190011789]Security Requirements
· Role-based access control (RBAC) enforces student/faculty/admin permissions.  
Rationale: Prevents unauthorized access to sensitive academic records and administrative functions. 
· Password complexity: minimum 8 characters, requires uppercase, lowercase, number, and special character.  
Rationale: Protects against brute-force and dictionary attacks. 
· Password hashing: bcrypt with salt rounds = 10. 
Rationale: Industry-standard secure password storage; computationally expensive to crack.
· Session tokens: JWT with 24-hour expiration, refresh token required for extended sessions.
Rationale: Limits the exposure window if the token is compromised. 
· Input validation: All user inputs are sanitized to prevent SQL injection and XSS. 
Rationale: Protects against the most common web application attacks. 
· HTTPS enforcement: All client-server communication is encrypted. 
Rationale: Protects sensitive academic data in transit; prevents man-in-the-middle attacks.

[bookmark: _Toc220977218][bookmark: _Toc190011790][bookmark: _Toc439994695]Key Resource Requirements

	Major Project Activities
	Skill/Expertise Required
	Internal 
Resource
	External Resource

	Backend Development
	Node.js,Express.js REST API, JWT auth.
	Moses, Micheal
	N/A

	Frontend Development 
	React, TypeScript, UI/UX Design
	Micheal
	N/A 

	Database Design & Management
	PostgreSQL, data modeling, query optimization
	Moses
	N/A 

	Testing & Quality Assurance
	Functional testing, integration testing, data validation, unit testing
	Muhammad
	N/A 

	Documentation & Research
	Technical Documentation
	Kiran
	N/A 

	Security & Validation
	Input validation, role-based access control, data privacy compliance
	Moses
	N/A

	Deployment & Environment Setup
	Server configuration, Docker, Node.js hosting, CI/CD
	Moses
	N/A
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