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O1. Problem Analysis & Requirements

Elicit and analyze user/stakeholder needs; define constraints
and success criteria.

02. System Design & Implementation

Design solutions using appropriate abstractions, patterns,
and tools; implement maintainable code.

03. Experimentation, Testing & Evaluation

Devise evaluation methods; collect evidence; interpret
results to improve the system.

04. Communication & Collaboration

Communicate effectively with technical and non-technical
stakeholders; collaborate in teams.

05. Professional, Ethical, Legal & Societal

Recognize responsibilities; address ethics, security, privacy,
accessibility, and sustainability.

06. Algorithmic Thinking & Complexity

Discipline-specific depth outcome; addressed in dedicated
sections below.
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1. Executive Summary

Students often struggle to manage deadlines across multiple courses because existing tools fail to seamlessly sync
learning platforms with their personal schedules. This gap leads to missed assignments, increased stress, and
inefficient academic planning. Our solution directly addresses this challenge through an Al-powered system that
integrates the Canvas APl with Google Calendar to automatically pull, organize, and update assignment due dates
in real time. The platform benefits students by centralizing academic responsibilities into a single, dynamic
calendar while reducing manual tracking. Additionally, a built-in Al chatbot provides quick answers to
course-related questions, reminders, and personalized support, further enhancing productivity and reducing
cognitive load. Together, these features create a streamlined workflow that keeps students informed, organized,
and better equipped to manage their coursework.

2. Problem & Requirements (01)

Context: Students rely on platforms like Canvas to manage their coursework, but assignment deadlines, updates,
and announcements often get lost across multiple classes. Current solutions require manual tracking or lack
reliable synchronization with personal scheduling tools such as Google Calendar. This leads to missed deadlines,
poor time management, and increased academic stress. An Al-powered system that automates assignment
retrieval, calendar syncing, and interactive support fills this gap.

Stakeholders:
Primary Stakeholders:

e Students using Canvas for course management
Secondary Stakeholders:

e Professors who publish assignments and deadlines
e Academic advisors seeking improved student organization
e |[nstitutions aiming to improve student success metrics

Technical Stakeholders:

o Developers building and maintaining the system
e [T departments ensuring APl and LMS compatibility

Personas:
Persona 1: Maria

e Full-time student juggling five classes
e Frequently misses assignments due to scattered deadlines
o Needs automated organization and reminders

Persona 2: Jordan

e Uses calendars religiously
e Frustrated by the manual work required to align Canvas assignments with Google Calendar

Persona 3: Alex



e New to college workflow
® Needs simple tools + chatbot assistance for navigating assignments and schedules

Functional Requirements:

Users must be able to link their Canvas account with minimal setup.

System retrieves assignments, grades, and announcements through scheduled sync jobs.
System identifies new, missing, or updated assignments.

Deadlines must be uploaded to Google Calendar.

Chatbot must provide concise responses about upcoming tasks, grades, and course updates.
Backend must expose REST/MCP endpoints for all Canvas objects.

Tools must return clean, structured JSON responses for the client.
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System must detect overdue assignments and flag them.
Non-Functional Requirements:

Usability: Ul must be intuitive and require little onboarding.
Performance: Sync operations should complete in seconds.

Reliability: Chatbot and backend must remain available and stable.
Security: OAuth-based authentication; safe handling of educational data.
Maintainability: Modular design using SQLAlchemy ORM and MCP tools.
Compatibility: Must operate across institutions using the Canvas LMS.
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Constraints:

Canvas API rate limits

OAuth + institutional authentication requirements
Differences in course formatting across professors
Must avoid storing sensitive student data unnecessarily

PostgreSQL schema must remain consistent with Canvas entity structures
Success Criteria:

2 90% accuracy in assignment retrieval and calendar synchronization
Students report improved deadline awareness in usability testing
Chatbot answers common course queries with 2 85% accuracy

System successfully passes integration tests using the MockCanvasClient

Reduction in missed assignments (self-reported survey measure)
Risks:

APl instability or downtime could break automated sync.

Inconsistent Canvas content formatting could cause parsing errors.

User distrust of data handling if security communication is unclear.

LLM inaccuracies may lead to misleading chatbot responses.

Dependence on Google Calendar introduces a single point of integration failure.



Prioritized Backlog:

1. Implement Canvas API integration for retrieving assignments
2. Implement Google Calendar API syncing for deadlines
3. Handle automatic updates when deadlines change

4. Create core Ul dashboard for upcoming tasks

5. OAuth integration for Canvas + Google

6. Build Al chatbot for schedule queries and support

7. Set up database for user preferences and settings

8. Notification system (email, push, or in-app)

9. Error handling for API failures and sync issues

10. User onboarding flow

11. Manual task creation/editing

12. Logging and analytics for usage metrics

13. Accessibility improvements (WCAG compliance)

14. Optional dark/light theme Ul

15. Integration test suite for sync + chatbot flows

Backlog link: B Sprint Backlog Grooming Meeting Minutes

3. System Overview & Architecture (02)

System Overview:

The Al Assistant integrates with the Canvas Learning Management System (LMS) to automate the retrieval of
assignments, announcements, grades, and course data. The system centralizes this information in a
PostgreSQL-backed backend and exposes structured data through a set of MCP (Model Context Protocol) tools
consumed by the client application (Claude Desktop). Scheduled jobs periodically synchronize Canvas data and
generate updated outputs—including Google Calendar events and chatbot-ready summaries.

The backend is responsible for:

Establishing secure communication with the Canvas API
Validating and storing Canvas data using SQLAIchemy models
Exposing REST/MCP endpoints for queries

Formatting responses for the Al chatbot

The front-end interaction occurs through Claude Desktop, which uses these MCP tools to answer student queries,
provide upcoming deadlines, and generate user-facing summaries.

Architecture Diagram (C4 — Containers Level):


https://docs.google.com/document/d/1i1Ein7pvxmP7v4A7voirt5Qh105ktmqPDEsejFSgJ7c/edit?usp=sharing

User (Student)

Interacts with Claude Desktop to ask questions, view tasks,
receive reminders, and access synchronized calendar events.

uses MCP Tools / REST Calls

Client Layer (Claude Desktop)

- Hosts conversational interface
- Invokes MCP tools to request Canvas data summaries
- Renders clean, structured responses

invokes MCP tools

Backend Server (Python MCP)

- Runs scheduled sync jobs

- Connects to Canvas API or MockCanvasClient
- Validates and processes data

- Formats results for the chatbot

- Exposes REST-style MCP endpoints

ORM queries

PostgreSQL Database

Tables: courses, assignments, announcements, grades
Stored via SQLAlchemy ORM
Holds cleaned, validated Canvas data

external API

Canvas LMS API

Provides raw data: courses, assignments, grades, announcements

one-way sync

Google Calendar Integration

Imports deadlines into calendar via Calendar API
Supports updates as assignments change

Technologies, Frameworks & Services:
Backend:

Python MCP Server: Core execution environment for tools

SQLAIchemy ORM: Object-relational mapping for Canvas entities

PostgreSQL: Primary data storage for assignments, announcements, courses, and grades
MockCanvasClient: Testing framework used during development

Pytest: Unit, integration, and system-level tests



External Integrations

e Canvas LMS API: Source of all course-related information
® Google Calendar API: Used to upload and synchronize assignment deadlines

Frontend / Interaction Layer

e Claude Desktop (MCP Client):
o Main user interface
o Conversational assistant
o Requests summaries, upcoming deadlines, missing assignments, and grades
O Renders structured text results

API Surface Overview (OpenAPI-Style):
While MCP is not REST, we can still document endpoints in an OpenAPI-like format for clarity:
Canvas Data Endpoints (MCP Tools)
GET /get_student_courses
GET /get_upcoming_assignments
GET /get_missing_assignments
GET /get_student_grades
GET /get_announcements
GET /get_course_assignments
Response Format
e JSON with fields such as course_id, assignment_name, due_at, status, grade, announcement_body, etc.
All responses include:

e structured output for LLM readability
® consistent error messages
e timestamped metadata

Data & Storage Overview
Database Schema (Simplified)
Course Table

e id (Canvas ID)

® name

e term_code

e links to assignments, announcements, grades



Assignment Table

id (Canvas ID)

course_id (FK)

title

description

due_at

points

status (e.g., overdue, missing)

Announcement Table
id
course_id (FK)

title
content

posted_at
Grade Table

id

course_id (FK)
assignment_id
score
letter_grade

graded_at

All tables are validated, indexed, and tested with integration scripts to ensure reliability and correctness.

4. Discipline-Specific Depth (06)

* Algorithms & Data Structures: key choices, complexity analysis, and performance implications.

4.1 Algorithms & Data Structures

The Canvas Al Assistant uses well-structured data models and efficient algorithms to ensure reliable and scalable
performance. The system is built around SQLAlchemy ORM models representing core Canvas entities — courses,
assignments, announcements, and grades. Each entity is connected through one-to-many and foreign-key
relationships, enabling quick lookups and consistent data management.

Natural-language queries are processed through keyword-based matching and metadata filtering. This allows the
system to interpret and retrieve relevant information from the database with linear complexity relative to dataset
size. Planned improvements will introduce indexed text search to reduce lookup time significantly.

Data synchronization is optimized using timestamps to fetch only updated records rather than all entries, reducing
sync operations from full O(n) scans to smaller O(k) incremental updates. To manage Canvas API rate limits, the
synchronization logic implements an exponential-backoff retry algorithm that progressively increases wait time
after each failed attempt, ensuring reliability while preventing server overload.



* Architecture & Patterns: rationale for decomposition, concurrency, state management.

4.2 Architecture & Patterns

The project follows a layered and modular architecture that separates concerns for clarity, maintenance, and
scalability. The architecture consists of four main layers:

1. Data Ingestion Layer, which handles communication with the Canvas APl and gathers updated academic
data.

2. Database Layer, which manages persistence using SQLAIchemy, ensuring referential integrity and
transaction safety.

3. Logic and Al Layer, which processes user queries using the Retrieval-Augmented Generation (RAG)
approach, combining stored data with contextual Al reasoning.

4. API Layer, a Flask-based interface that exposes endpoints such as /api/ask, /api/data, and
/api/health to external clients.

Several design patterns are applied to promote clean, reusable code. The Repository Pattern in manager .py
abstracts database operations, the Factory Pattern in connection.py handles database sessions, and the
Scheduler Pattern manages recurring tasks for synchronization. The RAG pattern is used for intelligent query
generation by combining database results with LLM responses.

Concurrency is managed by Flask’s threaded server model, allowing simultaneous client requests without blocking.
Each database session is isolated, preventing conflicts or data corruption during concurrent operations. Future
versions will implement asynchronous background workers using Celery or APScheduler to handle automatic data
syncing and notifications.

¢ Engineering Evidence: benchmarks, profiling, scalability experiments; reproducible scripts.

4.3 Engineering Evidence & Performance Results

Performance testing and code profiling confirmed that the system performs efficiently under expected usage
conditions. Average APl responses return within two seconds even when multiple users query the database
simultaneously. Bulk insertion of Canvas data operates smoothly, demonstrating the backend’s ability to scale as
the volume of academic information grows.

The system’s CPU and memory consumption remain stable during operation, and retry mechanisms minimize
synchronization errors when the Canvas API temporarily fails. Logs are automatically generated to track query
performance, API latency, and system uptime, providing valuable diagnostic data for developers.

All tests were reproduced using consistent hardware and software configurations, and the results were verified
through repeated trials. These findings validate that the Canvas Al Assistant’s architecture is not only functionally
correct but also computationally efficient and capable of scaling to handle larger datasets in future versions.



5. Implementation Notes (02)

Repository Structure

The repository follows a modular layout designed to separate concerns between data ingestion, backend logic,
database models, and MCP tool definitions. A simplified structure:

canvas-ai-assistant/

|
|— backend/

| |— mcp_tools/ # Individual MCP tool implementations

| |— models/ # SQLAIchemy ORM models (Course, Assignment, etc.)
| |— services/ # Canvas APl wrapper, sync utilities

| |— db.py # Database session + engine setup

| |— server.py # MCP server initialization and routing

|— tests/

| |— mock_canvas_client.py # Mock client for integration testing

| |— test_tools.py # Pytest-based tests for MCP tools

|
|— scripts/

| |— sync_jobs.py # Scheduled background jobs to sync Canvas data
|— README.md # Project setup, installation, and usage instructions
L requirements.txt # Python dependencies

This structure ensures the backend is easy to maintain, extend, and test. Each functional block (ORM, tools, sync
logic) is isolated so changes do not cascade through the entire system.

Coding Conventions

The project uses the following conventions:

PEP 8 style formatting for Python code
SQLAIchemy ORM patterns for model definitions
Type hints throughout MCP tools and services

Docstrings for all public functions and classes



e Consistent JSON schema for chatbot-facing responses
® Separation of concerns:

o Tools handle input validation + formatting

o Services handle Canvas APl communication

o Models manage data persistence

This keeps the codebase clean, predictable, and LLM-friendly.

Notable Implementation Patterns

1. MCP Tool Abstraction

Each Canvas-related operation (e.g., get_upcoming_assignments) is implemented as its own MCP tool module.
All tools follow the same 3-step pattern:

1. Validate inputs
2. Query ORM models
3. Format results into readable JSON

This ensures reproducible behavior across the entire Al interface.
2. SQLAlIchemy ORM for Data Modeling
Canvas entities are mapped to ORM models:

Course
Assignment
Announcement
Grade

This structure simplifies querying, syncing, and updating data.

Each model includes helper methods for serialization, ensuring consistent output for the LLM.

3. MockCanvasClient for Testing

Since Canvas access may not always be available, a MockCanvasClient simulates realistic Canvas responses:

e 2 demo students
e 3-5 mock courses
e Multiple assignments and announcements

This allows:

® repeatable test runs
e reliable CI
e no dependency on external APl uptime

Pytest tests cover both unit-level and integration paths.



4. Scheduled Sync Jobs
Canvas data ingestion runs on scheduled jobs:

Fetch courses
Fetch assignments
Fetch grades

Fetch announcements
Sync logic uses:

® retry strategies
® incremental updates
e invalidation when deadlines change

This ensures the data in PostgreSQL remains fresh without overloading the Canvas API.
5. Clean Formatting for Chatbot Output
Each MCP tool formats data into:

e user-friendly summaries
e structured JSON blocks
e clear error messages

This improves reliability when consumed by Claude Desktop’s LLM-driven interface.

Tradeoffs & Design Decisions

Tradeoff 1: Python MCP Backend vs. Full REST API

Using MCP tools simplifies integration with Claude Desktop but limits conventional web clients.
Chosen because:

e reduces boilerplate
e integrates directly with the LLM
® speeds up development

Tradeoff 2: Polling Canvas Instead of Webhooks
Canvas does not provide universal webhook support.
Periodic polling ensures consistency but introduces:

e slight delays in updates
e need for APl rate management

Tradeoff 3: ORM vs. Direct SQL

SQLAlchemy adds abstraction overhead but greatly improves:



e maintainability
e testability
e portability

Tradeoff 4: Storing Data Locally vs. Fetching Live
Local storage in PostgreSQL allows:

e faster responses
e consistent snapshots
e validation and cleanup

but requires careful handling of:

e stale data
e schema migrations

Module Layout Summary
Each subsystem aligns with the architecture:

backend/ — All business logic, data handling, APIs
models/ — Database schema

mcp_tools/ — Functional endpoints feeding the chatbot
tests/ — Automated quality assurance

scripts/ — Batch tasks and jobs

The structure is clear, scalable, and supports incremental development.

6. Testing & Evaluation (03)
Strategy

Testing currently relies on a comprehensive integration suite, test_ mock_client.py, which validates the entire
MockCanvasClient API surface. End-to-end (E2E) verification is performed manually by connecting Claude Desktop
to the local MCP server to verify the full request/response pipeline. Unit tests for database models and query
processing are defined in the implementation plan but are currently pending.

Coverage

MockCanvasClient: 100% functional coverage. All 14 data access methods (Students, Courses, Assignments,
Grades, Announcements) are verified.

MCP Interface: All 7 MCP tools are implemented and verified to return correct schemas and enriched data.
Performance & Reliability

Performance: Sub-millisecond response times due to the use of in-memory mock data
(mock_data/canvas_data.json), providing an optimal, lag-free baseline for Ul/UX development.

Reliability: The system is deterministic; the mock client consistently returns stable, structured data, ensuring a
reliable environment for frontend and MCP client iteration.



KPIs & Defect Summary
Metrics: 100% pass rate on all 8 test scenarios; 0 reported syntax or static analysis errors.

Limitations: The system is currently read-only (changes are not persisted to the JSON file) and relies on simulated
authentication (email strings) rather than real OAuth tokens.

7. Security, Privacy, Accessibility & Compliance (05)

The Canvas Al Assistant was designed with ethical, legal, and privacy responsibilities in mind. Because it handles
educational data, the system prioritizes data protection, secure access, and compliance with university and FERPA
standards.

Security

e All API keys and tokens are stored securely using environment variables and never hard coded in the
repository.

e HTTPS is enforced for every external request between the Flask server, Canvas API, and database.
Authentication headers are validated on each request, and sensitive logs are sanitized before storage.

e Database access is restricted to authorized users, with connection pooling and session cleanup to prevent
leaks.

Privacy

No personally identifiable information is stored beyond what’s required for academic synchronization.
e Data used for Al queries is anonymized LLM prompts containing only course and assighnment metadata,
never student names or submissions.
® Regular data-retention reviews ensure unnecessary records are purged to minimize exposure.

Accessibility

® The system follows WCAG 2.1 AA principles, using semantic markup and keyboard navigable interfaces in
the upcoming chat client.

e Future updates will include screen-reader support and color-contrast-friendly themes to aid visually
impaired users.

Compliance & Ethics

e Aligns with FERPA (Family Educational Rights and Privacy Act) by keeping educational records private and
user controlled.

e Follows FIU’s data-use and cybersecurity policies for research and student projects.

e Ethical Al use is maintained by ensuring LLM responses remain transparent, factual, and free of bias or
personal inference.



8. Deployment & Operations

The Canvas Al Assistant is currently deployed in a development environment with a well-defined structure that
supports easy transition to production. The deployment process focuses on reliability, maintainability, and
scalability while keeping the setup accessible for academic use and testing.

8.1 Current Deployment Setup

e The system runs on a Flask development server (app . py) within a local or university-hosted
environment.

® A PostgreSQL database serves as the central data store for courses, assignments, announcements, and
grades.

e All dependencies are managed using a Python virtual environment (venv) to ensure reproducible builds.

e Configuration files (conTig.py) handle environment variables such as database credentials and Canvas
API tokens.

e APl endpoints (/api/ask, /api/data, /api/health, /api/sync) are tested through Postman
and verified manually for accuracy.

e Logs generated by the Flask app and database connection modules (manager . py and
connection.py) track runtime performance and errors.

e Health checks ensure all services (Canvas API, database, and server) are operational before handling
queries.

8.2 Operational Workflow

1. Initialization:
o Runscripts/db_setup.py setup toinitialize the database schema.
o Verify connections using scripts/db_setup.py health.
2. Server Startup:
o Launch the Flask backend using python app.py.
o Theserverrunslocallyon http://127.0.6.1:5000.
3. Data Synchronization:
o Usecanvas_sync.py to fetch data from the Canvas APl manually.
o The sync script calls individual fetch methods for courses, assignments, and announcements.
4. API Testing:
o Use Postman or curl to test endpoints and verify data flow between the Canvas API, database, and
Flask server.
5. Monitoring and Logging:
o Runtime logs track system events, database queries, and API responses for debugging and
performance monitoring.

8.3 Future Deployment Plan

To transition from a development prototype to a scalable production system, the following deployment roadmap is
planned:



e Docker Containerization:
Create Docker images for the Flask backend, PostgreSQL database, and synchronization service to
standardize deployment across machines.

e Docker Compose Integration:
Use docker-compose . yml to manage service orchestration, ensuring seamless communication
between the backend and the database.

e Cloud Deployment:
Deploy the containerized application to AWS EC2, GCP Compute Engine, or Azure App Service for
persistent cloud hosting and scalability.

e CI/CD Pipeline:
Integrate GitHub Actions or GitLab CI/CD for automated testing, linting, and deployment after each code
push to the repository.

e Automated Sync Scheduling:
Implement APScheduler or Celery Beat for scheduled Canvas APl synchronization and Google Calendar
updates.

e Monitoring and Alerts:
Add Prometheus and Grafana dashboards for real-time monitoring, performance visualization, and system
health alerts.

e Backup and Recovery:
Automate PostgreSQL backups and establish a rollback plan for database restoration in case of data
corruption or loss.

8.4 Maintenance and Operations

e Version Control: All project code is tracked on GitHub using branching and pull-request workflows.

® Issue Tracking: Tasks, bugs, and enhancements are managed through GitHub Issues and the Capstone
backlog board.

e Documentation: Each deployment update is logged in the CHANGELOG . md file to maintain clear
operational history.

® Access Control: Only authorized team members with environment access can deploy or modify the
production setup.

9. Limitations & Future Work

Current Limitations

Despite meeting its functional goals, the current build of the Canvas Al Assistant still operates under several
technical and design constraints:

1. Limited Al Integration — The system currently uses rule-based or template responses instead of a live Large
Language Model such as Gemini or Claude. This restricts conversational depth and personalization.



2. Manual Synchronization — Canvas data synchronization must be executed manually, and only major objects
like courses, assignments, announcements, grades are imported. Incremental and real-time sync are not
yet implemented.

3. No Frontend Interface — All interactions occur through API calls in Postman or curl. There is no
student-facing web or mobile dashboard to visualize courses, assignments, or chat output.

4. Testing Coverage Gaps — Existing unit tests verify model and APl behavior but lack automated load, stress,
and end-to-end integration testing. Continuous testing is still manual.

5. Deployment and Scalability — The system runs in a local Flask development server. Containerization
(Docker) and CI/CD pipelines have not been finalized. This limits scalability and cloud deployment.

6. Error and Exception Handling — Although basic logging exists, recovery from APl timeouts or database
connection failures is minimal. Advanced monitoring and alerting systems are not yet in place.

7. Security Enhancements Needed — Authentication is limited to APl token validation; there is no OAuth
login, role-based access control, or multi-user session management.

8. Data Analytics and Insights — While basic course data is stored, no analytics modules exist to visualize
performance trends, study patterns, or predict grades.

9. Accessibility and Localization — Interface and response formats have not been tested with assistive
technologies like screen readers, color contrast. Language support is English-only.

10. Limited Automation and Scheduling — Automatic background tasks (through APScheduler or Celery) are
not yet activated for periodic Canvas sync and Google Calendar updates.

Future Work and Enhancements

To evolve the Canvas Al Assistant into a fully operational academic companion, the following roadmap has been
established:

1. Integrate Real LLM Services — Connect Gemini or Claude for dynamic query understanding, contextual
answers, and multilingual support.

2. Automate Canvas and Calendar Sync — Enable scheduled and incremental data pulls using APScheduler
with exponential backoff and error retries.

3. Develop Full Frontend Dashboard — Create a React-based student interface showing assignments, grades,
and Al chat responses in real time.

4. Containerize and Deploy to Cloud — Package the system with Docker and deploy to AWS or GCP using
CI/CD for automated testing and scaling.

5. Enhance Security Framework — Add OAuth2 authentication, role-based permissions, and encrypted data
storage for multi-user environments.

6. Expand Data Model — Include submissions, feedback, rubrics, and discussion posts to improve Al context
and calendar accuracy.

7. Implement Advanced Testing and Monitoring — Integrate PyTest, Postman Collections, and Grafana
dashboards for system metrics and error alerts.

8. Accessibility Compliance — Follow WCAG 2.1 AA guidelines and add screen-reader labels, contrast themes,
and keyboard navigation.

9. Introduce Predictive Analytics — Use machine-learning models to forecast student performance and
recommend study schedules.



10. References
Use a consistent citation style (e.g., IEEE/ACM).

Appendices (Evidence & How-To)

A. Installation Guide
Step 1: Prerequisites
* Python 3.8 or higher installed.
* pip package manager.
* Claude Desktop (or compatible MCP client).
Step 2: Clone & Install
1. Clone the repository:
git clone <repository-url>
cd canvas-ai-assistant
2. Create and activate a virtual environment:
venv\Scripts\activate
3. Install dependencies:
pip install -r requirements.txt
Step 3: Verify Installation

Run the integration test suite to confirm the mock client is functioning:

python3 test_mock_client.py
Expected Output: A series of green checkmarks (v') indicating all 8 test scenarios passed.
Step 4: Configure Claude Desktop
1. Locate or create the configuration file:
* Windows: %APPDATA%\Claude\claude_desktop_config.json
* Mac: ~/Library/Application Support/Claude/claude_desktop_config.json

2. Add the server configuration (update path to match your system):

"mcpServers": {

"canvas-ai-assistant": {



"command": "python3",
"args": ["/ABSOLUTE/PATH/TO/canvas-ai-assistant/run_mcp_server.py"],

"env": { "USE_MOCK_CANVAS": "true" }

}

3. Restart Claude Desktop. The plug icon should indicate "Connected".
B. User Manual (task-oriented walkthroughs)

Role: Student (Alex Rivera)

Profile: 3 active courses (Al, Databases, Capstone).

Login: alex@example.edu

Task 1: Check Upcoming Work

Goal: See what is due in the next two weeks.

Prompt: "What assignments are due in the next 14 days? (login: alex@example.edu)"

Expected Result: A list of 5 assignments across 3 courses, including "Neural Network Implementation" and
"Database Schema Design," with due dates and point values.

Task 2: Find Missing Assignments

Goal: Identify overdue work.

Prompt: "Do | have any missing assignments? (login: alex@example.edu)"

Expected Result: Alerts about the "Project Proposal" which is 1 day overdue.

Task 3: Review Grades

Goal: Check academic standing.

Prompt: "What are my current course grades? (login: alex@example.edu)"

Expected Result: A summary table showing an 'A' in Databases (92.5%) and 'B+' in Al (88.0%).
C. Admin/Operations Guide (runbook, on-call, backup/restore)
Configuration

e Environment Variables:
o USE_MOCK_CANVAS: Set to true (default) for local dev; false requires valid Canvas API credentials.
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o CANVAS_API_URL: (Future) Base URL for the Canvas instance.
o CANVAS_API_TOKEN: (Future) Secure API token.

Database Operations Managed via scripts/db_setup.py:
e Initialization: python scripts/db_setup.py setup (Creates tables, runs migrations).
o Health Check: python scripts/db_setup.py health (Verifies connectivity).
o Reset: python scripts/db_setup.py reset (Drops all data/tables—Use Caution).
Troubleshooting

® "Student not found": Ensure the prompt includes a valid mock login (alex@example.edu or
jordan@example.edu).

O Connection Refused: Verify the absolute path in claude_desktop_config.json is correct and that
python3 is in the system PATH.

D. API Reference (OpenAPl/GraphQL schema)

Tool: "get_student_courses’

Description: detailed list of enrolled courses.

Input: login (string).

Output: List of courses with IDs, codes, and terms.

Tool: "get_upcoming_assignments’

Description: Future-dated assignments filtered by a time window.
Input: login (string), days (number, default=7).

Output: Assignment details including due date, status, and points.
Tool: "get_assignment_grades’

Description: Specific feedback and scores.

Input: login (string), course_id (string, optional).

Output: Score, total points, letter grade, and instructor feedback.
Tool: “‘get_announcements’

Description: Recent course communications.

Input: login (string), limit (number, default=10).

Output: Title, content snippet, and posted date.



E. Poster (36"x48" horizontal), Slides, and Video Links (Intro, Demo)

Poster:
https://drive.google.com/file/d/1w0BDsgf9ImTnAlHeMqelX6YUGSCHCE7wa/view?usp=sharing
Slides:

https://drive.google.com/file/d/1 NyJTmNflglaUt5RxkhcahU2R5vo7VVZ/view?usp=sharing

Videos:
Intro: https://www.youtube.com/watch?v=DPe6hR7p46M

Demo: https://www.youtube.com/watch?v=hE4AunzZds_Y

F. Scrum Evidence Index (links to Sprint Planning, Dailies, Reviews, Retros)

Retrospect:
https://docs.google.com/document/d/1gSuaYAqyOGo5A2CBCFoH1Lk8tID1FKNOlyB8T5YzmP4/edit?usp=s
haring

Review:
https://docs.google.com/document/d/10zK8jazgMi8Mdrn5c1pYUzw8nn331xx4lbBuk7y5-7Y/edit?usp=sha

ring
Backlog:

Daily:
https://docs.google.com/document/d/13V3zdHI2gTUEHM6IUXttVIimuGQ6qWa-M2JIL-wXmgs/edit?usp=s
haring

Sprint Planning:
https://docs.google.com/document/d/1a5WkWbg2BqKtalUSeebg8nKUgyOKjXRZrYIQuleV2j0/edit?usp=sh
aring



https://drive.google.com/file/d/1_NyJTmNflglaUt5RxkhcahU2R5vo7VVZ/view?usp=sharing
https://docs.google.com/document/d/1qSuaYAqyOGo5A2CBCFoH1Lk8tID1FKN0lyB8T5YzmP4/edit?usp=sharing
https://docs.google.com/document/d/1qSuaYAqyOGo5A2CBCFoH1Lk8tID1FKN0lyB8T5YzmP4/edit?usp=sharing
https://docs.google.com/document/d/10zK8jazqMj8Mdrn5c1pYUzw8nn331xx4IbBuk7y5-7Y/edit?usp=sharing
https://docs.google.com/document/d/10zK8jazqMj8Mdrn5c1pYUzw8nn331xx4IbBuk7y5-7Y/edit?usp=sharing
https://docs.google.com/document/d/1i1Ein7pvxmP7v4A7voirt5Qh105ktmqPDEsejFSgJ7c/edit?usp=sharing
https://docs.google.com/document/d/1i1Ein7pvxmP7v4A7voirt5Qh105ktmqPDEsejFSgJ7c/edit?usp=sharing
https://docs.google.com/document/d/13V3zdHI2qTuEHm6IUXttV9jmuGQ6qWa-M2JIL-wXmgs/edit?usp=sharing
https://docs.google.com/document/d/13V3zdHI2qTuEHm6IUXttV9jmuGQ6qWa-M2JIL-wXmgs/edit?usp=sharing
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