CSE116
 Introduction to Computer Science II

Fall2002

Project1: Minesweeper

1. Objectives:

· Review concepts studied in CS1: arrays, encapsulation, interface-implementation, and NGP graphical user interface (GUI).
· Study, understand and practice Model View Controller (MVC) design methodology.
· Realize GUI using Java Swing.
· Appreciate the elegance of recursion.
· Design, implement and use an iterator.
2. Description:

You are required to design, implement and test an application (Java application/applet) for the popular computer game minesweeper. The application will setup a board for playing a game of minesweeping, process user responses (mouse clicks), determine and display the outcome of the game. 

The Board: The board will be a square board of size specified by a user input. The board is made up size X size tiles each tile initially is covered. Approximately 10% of the tiles will have hidden mines in them. We will refer to a tile that has a mine as “mined” and the others as “notMined”. The location of the mines is randomly decided during the creation of the board. We will visualize the board as having rows and columns and the tile location indicated by a row and column. For example, if the user specifies a size 6, the board will have 36 tiles, 4 of which will be mined. Location of the mines can be (row 2, col 0), (row 3, col 2), (row 0, col 4), and (row 1, col 1).

The Game: At the start of the game user will specify the size. The board is setup using this size data. The user plays the game by right clicking or left clicking on the tiles. The object of Minesweeper is to find all the mines as quickly as possible without uncovering any of them.

Left Click:  User left clicks to uncover a tile.

· Left click on a tile, uncovers the tile. If you uncover a mined tile you loose. All the mined tiles are uncovered and displayed and the game is terminated. A message about losing the game is displayed.

· If you uncover a notMined tile, the tile uncovered and a number indicating the number of mines in the tiles surrounding the current cell is displayed. This can be a number between 0 and 8. In a typical game nothing is displayed for 0, but you will display the number 0 in the application you are designing. If the number is 0 then the application sweeps (iterates) through the surrounding tiles, uncovers notMined tiles, and displays the number of surrounding mines. For each adjacent tile of the current cell, this “sweep” is stopped when the tile uncovered has a mine count more than 0. If by this process all the notMined tiles are uncovered, the game is terminated and a message about winning the game is displayed.

Right Click: User right-clicks on a tile not to uncover but to indicate suspicion that it may be a mine. A sequence of right clicks takes the state of an uncovered tile from its normal state through flagged, question marked, back to normal.  Right clicks do not result in the termination of a game.

We will not consider any other types of mouse clicks: double clicks, simultaneous clicks of right and left etc.

3. Design and Implementation

You are required to use the Model View Controller (MVC) methodology for designing the solution to the Minesweeper application. See the calculator example discussed in class. 

Model: Design the model or the logic for Minesweeper and represent it using a UML class diagram. Design the interface before implementing the actual class that implements the interface. We will place all the model related classes in a package called model. 

1. You will find it elegant to implement an iterator for sweeping through the eight adjacent tiles of the current tile. 

2. Use recursion for repeating the mine sweeping operation for adjacent tiles. 

3. Define a Cursor in your model that holds the current tile location.

4. Test the model for different sizes, the various possibilities for right click and left click. 

5. You may want to include a toString( ) utility method in your implementation to help with printing the board for debugging purposes. This is needed since view and controller are yet to be integrated. 

6. You will submit the driver and test data used to test the model along with your submission. 

View and Controller: You will design and implement two views. Your choice is any two of the following three alternatives:

· Brown Univeristy’s NGP

· Java Swing using Action Listener interface

· Java Swing using AbstractAction class

Express your view and controller design using a class diagram and implement the classes in a package viewController. View and controller classes will interact with the model defined earlier using the interface exposed by the model. Obtain the size from the user using a pop up dialog box or JOptionPane. Also the outcome can be announced using a similar facility. Test the basic operation of the view and controller. Integrate it with the model and test it further.

4. Submission

Create a directory minesweeper and sub-directories model and viewController within it.  Let the design represented by an integrated class diagram and presented in a file minesweeper.dia or minesweeper.doc in the minesweeper directory. Provide internal documentation using javadoc style comments.

Zip the minesweeper directory and submit the resulting zip file, minesweeper.zip. Making sure that you current directory contains your minesweeper directory, you can create this file as follows: 
zip -r minesweeper.zip minesweeper 

Use the electronic submission program that corresponds to your section. For instance students in section A will submit by typing 

submit_cse116a minesweeper.zip 

at the Unix prompt.  

5. Due date

September 18, 2002 by midnight.
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