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Project description: 

 
The N-Queens Solver is a Java application that aims to find solutions to the 

N-Queens problem. The N-Queens problem involves placing N queens on 

an N×N chessboard in such a way that no two queens threaten each other. 

The project utilizes a multithreaded approach for solving the problem and 

includes a graphical user interface (GUI) to visualize the solutions. 

 

Example : 

Input : n = 4  

Output : there will be two distinct solutions to the 4-queens puzzle as 

shown below  

 

1) 0 1 0 0 
          0 0 0 1 

1 0 0 0 
0 0 1 0 
 

2) 0 0 1 0 
          1 0 0 0 

0 0 0 1 
0 1 0 0 
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What we have actually did: 

Project Overview 

• NQueensSolver.java: Implements the core logic for solving the N-Queens problem. 

• NQueensThread.java: Represents a thread for solving the problem concurrently. 

• NQueensSolverGUI.java: Provides a graphical user interface for interacting with the solver. 

• Main.java: The main entry point for running the application. 

• pom.xml: Maven configuration for managing dependencies. 

 Project Structure 

The project follows a modular structure: 

• com.example.nqueenssolver 

o Main.java 

o solver 

▪ NQueensSolver.java 

▪ NQueensThread.java 

o gui 

▪ NQueensSolverGUI.java 

 Algorithm Details 

The algorithm uses a backtracking approach to explore all possible combinations of queen 

placements. The time complexity is (O(N!)), and the space complexity is (O(N)). 

 Concurrency 

The project utilizes multithreading to solve the N-Queens problem concurrently. Each thread 

represents a unique attempt to find a solution. 

 Graphical User Interface (GUI) 

The GUI, implemented using Java Swing, allows users to input the size of the chessboard (N) and 

visualize the solutions found by each thread. 



 

  
 

Operating Systems 2 (Fall 2023) 
Project Discussion 

 

  

Dependencies 

• Java Swing for GUI components. 

• Maven for project management. 

Performance Considerations 

The actual runtime may vary based on the hardware and environment. Consider adjusting thread 

count and other parameters for optimal performance. 

 

 

 

 

 

Team members roles: 

  

Ahmed Fatthi (Team Leader) : Core logic (backtracking algorithm), 

GUI, Documentation and Multithreading. 

Ahmed Fadel  :  Testing , and documentation. 

Osama  Eid : Testing , and Core Logic (backtracking algorithm) 

Ahmed Moshrif : GUI and Documentation. 

Mazen Essam : GUI and Testing. 

Mahmoud Gamal : Multithreading and Testing. 

Ismail Mohamed : Documentation and GUI. 
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Code documentation: 

 

    Main.java: 

This code initializes and displays the GUI for an N-Queens solver in a 

Swing application. The actual implementation of the solver logic and 

GUI components would be contained within the NQueensSolverGUI 

class. 
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NQueensSolver.java: 

This code provides a flexible and randomized solver for the N-Queens 

problem, allowing for methods to get the current state of the 

chessboard, place and remove queens, and retrieve the final solution. 

The solver employs backtracking and randomness to find a solution. 
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NQueensThread.java:  

This code represents a threaded version of the N-Queens solver with a 

graphical visualization of the solving process. Each thread has its own 

chessboard display, and solutions are displayed with messages using 

Swing utilities. The ‘lock’ object is used for synchronization to 

control the flow of messages and thread execution. 
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NQueensSolverGUI.java: 

This code represents the GUI for the N-Queens solver. Users can input 

the number of queens, and the GUI displays solutions for each thread 

in separate frames with chessboard visualizations. The GUI dynamically 

arranges the frames to fit the screen, and each frame can be closed 

independently. 
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