System Design Document: Almajiri Central Management System

1. Introduction
The Almajiri Central Management System is a distributed system designed to facilitate data collection, management, and analysis for the Almajiri Commission. Its primary purpose is to gather comprehensive information about Almajiris, their schools (Makarantas), and their teachers (Mallamai). This system will provide field officers with intuitive mobile and desktop applications for efficient data capture, while also offering an admin dashboard for centralized data viewing and analysis.
2. System Overview
The system comprises multiple components distributed across various layers to ensure scalability, reliability, and flexibility. It follows a microservices architecture, allowing each component to operate independently and communicate via well-defined APIs. Cloud-native principles are employed, leveraging cloud services for hosting, storage, and computing resources.
3. Architecture
The architecture is divided into several key components:
3.1. Client Applications
· Almajiri Interface: A mobile application for field officers to capture Almajiri's fingerprint, photo, and basic details.
· Mallam Interface: A desktop application for field officers to collect Mallam's fingerprint, photo, and details, along with account information.
· Makaranta Interface: A mobile application for field officers to gather Makaranta details, including photos, GPS coordinates, and nearby amenities.
3.2. Backend Services
· Authentication Service: Manages user authentication and authorization.
· Data Collection Services: Handles data collection from client applications, including validation and storage.
· Image Processing Service: Processes images captured by the client applications for storage and analysis.
· Database Service: Manages structured and unstructured data storage using relational and NoSQL databases.
3.3. Admin Dashboard
· A web-based dashboard for administrators to view, analyze, and manage data collected from the field.
· Provides summary reports and data visualization tools.
· Allows data grouping based on parameters like Gender, State, LGA, and Ward.
4. Almajiri Interface
· Functionality: Capture Almajiri's fingerprint, photo, and basic details.
· Platform: Mobile application for Android and iOS.
· Technologies: Flutter for cross-platform development, biometric SDKs for fingerprint scanning.
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5. Mallam Interface
· Functionality: Collect Mallam's fingerprint, photo, personal details, and account information.
· Platform: Desktop application for Windows and macOS.
· Technologies: Electron framework for cross-platform desktop applications, biometric SDKs for fingerprint scanning.
6. Makaranta Interface
· Functionality: Gather Makaranta details including photos, GPS coordinates, and nearby amenities.
· Platform: Mobile application for Android and iOS.
· Technologies: Flutter for cross-platform development, GPS APIs for location tracking.
7. Admin Interface
· Functionality: Web-based dashboard for administrators to view and analyze collected data.
· Platform: Web application accessible via modern browsers.
· Technologies: React.js for frontend development, Node.js for backend services, charting libraries for data visualization.
8. Data Management
· Structured Data: Stored in relational databases (e.g., MySQL) for user profiles, school details, and administrative information.
· Unstructured Data: Images captured by the client applications are stored in NoSQL databases (e.g., MongoDB).
· Data Processing: Utilizes batch processing and real-time processing for data validation, cleansing, and analysis.
9. Security
· Authentication: Implements secure authentication mechanisms (e.g., JWT) for user authentication.
· Data Encryption: Encrypts sensitive data at rest and in transit using industry-standard encryption algorithms.
· Access Control: Enforces role-based access control (RBAC) to restrict access to sensitive functionalities and data.
10. Conclusion
The Almajiri Central Management System offers a comprehensive solution for data collection, management, and analysis in collaboration with the Almajiri Commission. By leveraging distributed architecture and modern technologies, it ensures scalability, reliability, and security while addressing the unique challenges associated with managing Almajiri-related data.

