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Project Overview: 
Project Title: Online Library Management System Database Architecture 
Project Description: 
 The Online Library Management System is a comprehensive project aimed at developing a 
fully functional library management system using Microsoft SQL Server. This project is designed to 
help students gain hands-on experience in database design, data manipulation, querying, and 
access control. It will encompass various phases and tasks that align with DML, DDL, DQL, and DCL 
operations. 
 

Project Phases and Tasks: 
Phase 1: Database Design (DDL) 
 Task 1: Define the Database Schema 

Description: Create the database schema for the library management system, defining 
tables and relationships. 
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Task 2: Specify Keys and Constraints 
Description: Define primary keys, foreign keys, constraints, and relationships between 
tables. 
 
 

 
Phase 2: Data Population (DML) 

Task 3: Populate the Database with Sample Data 
Description: Insert sample data into the database, including books, user and ratings. 
 
Using Data From Kaggle  
 Books :  
Columns :  
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Users : 

 
 

Ratings : 
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Number of rows in each table : 

 
 

Task 4: Implement Data Modification 
Description: Create SQL scripts for updating, deleting, and modifying data as 
needed. 
 
Using Kaggle Dataset [Book Recommendation Dataset]  to insert into exist table that 
has been created previously: 
 
Importing Dataset to SQL Server  
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Solving error with regards to duplicates in Bookss before inserting to Books Table:  

 
Updating Dataset with regards to Null 
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 Inserting Dataset to Create Table Books , Users and Ratings : 

 
Phase 3: Data Retrieval (DQL) 

Task 5: Create SQL Queries for Common Tasks 
Description: Develop SQL queries to perform common library-related tasks, such as 
searching for books by title, author, or Publication. 
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Task 6: Implement Advanced Queries Description: Construct more advanced SQL 
queries for generating reports on borrowed books, overdue books, and popular book 
genres. 
Description: The query selects the book title, author, publication year, and rating for 

books with a rating greater than 8 from the Books and Ratings tables. It uses a JOIN 

operation to combine data based on matching ISBNs and orders the results by rating 

in descending order. 

 
 

Phase 4: Access Control (DCL) 
Task 7: Define User Roles and Permissions 
Description: Define user roles (e.g., librarian, member) and set appropriate permissions.  
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Task 8: Implement Access Control Statements 
Description: Implement DCL statements to control access to the database based on user 
roles and permissions. 

 
 
 

Task 9: Simulate User Interactions 
Description: Simulate user interactions with the system, demonstrating how access 
control works based on user roles. 
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Librarian:    

 
 
Member:  
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Key Takeaway in SQL Online Library Management Project: 

 

 

In the Online Library Management project: 

 

Roles and Permissions: 

 

• Utilizing SQL Server roles ('Librarian' and 'Member') and assigning granular permissions 

ensures secure access control, allowing librarians comprehensive rights and members 

limited access. 

Data Integrity: 

• Employing strategies such as primary and foreign keys, along with unique constraints, 

ensures data integrity. This is crucial for accurate relationships between tables, preventing 

duplicate entries, and maintaining overall database reliability. 

User Authentication and Authorization: 

• The creation of logins and users, coupled with the association of roles, strengthens user 

authentication and authorization mechanisms. This allows for a structured and secure 

management of different user types within the system. 

Data Manipulation and Querying: 

• Crafting SQL queries for various operations, including SELECT, INSERT, UPDATE, DELETE, 

enables efficient data manipulation and retrieval. Utilizing JOIN operations facilitates the 

combination of information from multiple tables. 

Documentation: 

• Thorough documentation, including schema diagrams, SQL scripts, and explanations of 

DML, DDL, DQL, and DCL operations, provides clarity for project understanding, 

maintenance, and future development. 

 

Incorporating these principles ensures a well-structured, secure, and maintainable SQL-based 

Online Library Management system. 

 


