CSE116
 Introduction to Computer Science II

Fall2002

Project 3: Phase 2 of Board Game Scotland Yard 

Phase 2: Design and Implementation of View/Controller for ScotlandYard and Integration of the Model and the View/Controller

Due Date: 12/4

1. Requirements:

You will work alone or with a partner to design and implement a View/Controller for the board game Scotland Yard. You will integrate it with the model developed in Phase 1. The players of the game include 3 to 6 detectives and one Mr.X, the culprit. The detectives’ objective is to capture Mr.X. The integrated application at the end of this phase will setup a graphical board for playing a game of Scotland Yard, process players responses (graphical drag and drop or interactive coordinate input), maintain a running commentary as the players respond (move), support any player queries for information, handle illegal moves, determine and display the outcome of the game. You will display the current locations of all the detectives and the last known location of Mr.X. The travel log of Mr.X that shows the modes of transportation used by Mr.X will also be displayed in a separate panel. You should be able to suspend the game, save the game after any round of play and restore the state later for resuming the play from where it was suspended. You will add the additional feature of the computer playing the role of Mr.X using at least three strategies. You must test the implementation thoroughly.

2. Objectives:

· Learn UML methods (Ex: use case diagram) for analyzing requirements and transform the requirements into design (Ex: class diagram).
· Designing with a variety of abstract data types. 
· Explore and reuse Java Collection package.
· Examine, understand and master art of tapping into pre-existing solutions: algorithms (Ex: search, min-max, visualization) and design patterns (Ex: strategy, state patterns) to solve problems. Write your own algorithms to solve problems.
· Build robust software using (Java) exception handling.
· Practice separation of Interface and Implementation, Model and View/Controller.
· Realizing persistence using Java Serialization.
· GUI using (only) Java Swing.
· Produce a professional documentation package.
3. Description:

3.1 Computer playing Mr.X: 

This will be an extension to the model you already designed and implemented in Phase 1. You should design this such that user can choose one of many strategies for Mr.X. Though we will implement just three representative strategies, your design should be open enough to allow any future strategy to be pluggable into your model. Three strategies that we suggest are: (i) Choose a random route from among all the possible routes that Mr.X can take, (ii) Choose the type of transportation in a round robin fashion (bus, taxi, underground) and the route in the type of transportation in a first in first out (FIFO) fashion and (iii) an elaborate one, move (numerically) to the location farthest away from the detectives’ location (This may or may not be geographically farthest!). Use Strategy Design Pattern to realize various strategies (i, ii, and iii) and any future strategies. 

3.2 View/Controller:

3.2.1 The Board:

You are required to implement all the 199 locations, and the configuration and routes as it is given in the actual game board. The board has 199 stations indicated by a small circle and a number (1 – 199). Points with all white are stops only for taxi, points with white and green are stops for taxi and bus and points with red rectangle are stops for underground (train). Each point may be a combination of one or more of these kinds of stops. Besides these common transport there are black lines for Mr.X alone to use to cross Thames river by boat from between pairs of points 194-157, 157-115 and 115 –108.

3.2.2 The View Design:

View design involves the graphical display of the board and the associated components. Decide on the physical layout of the points and plan the X and Y coordinates for the locations. You can statically initialize this in your program. An important transformation that you will implement is between the Location defined in your Phase 1 and graphic coordinates of the location on the board. Given a location (say, 39) you will write a method that will provide the X and Y coordinates (ex: 200,50) on the graphical board and vice versa. A JScrollPane can be used to display the board. You will also plan how to display the players on the board: A simple solution is a colored solid circle at the location of the player. You may use java2d graphics components ellipse and rectangle and colored lines to draw the map. It is sufficient to use straight line to connect the location points. See the Skeleton code for suggestions. Besides the board, you may have separate panel for travel log, another panel displaying current locations of the detectives and the last location of Mr.X, and another panel for player interaction and message display. Do not under estimate the work involved for designing the view. It involves more planning than Java code writing.

3.2.3 The Controller:

The controller is discussed as separate unit for clarity of thought during the design process. The function of the controller is to listen to the various receptors of interaction which could be limited to player move interaction panel in a simple implementation to the drag and drop move of the player in a sophisticated board implementation. The main component of the controller is listener (Observer pattern: the simple MouseListener, addMouseListener(), actionPerformed combination you use exhibits this pattern). You may want to add custom events and listeners if you prefer, though it is not required. The controller will listen to the user panel or the board. When an action is performed (say a move) it gathers the information about the coordinates, maps it onto a location in the model and invokes the appropriate computations on the model. The model returns the results of the operation (move), which is then used to update the various panels of the view. You will design the view and the controller as one integral unit with supporting helper classes.
3.2.4 Model: 

You may make modifications to your model if you think it will improve your overall design. Also complete the model if you did not complete it by the due date for Phase 1. But do not claim grade update for Phase 1. You will be graded only on what you submitted for Phase 1.

3.2.5 Testing

Follow incremental development, testing all the components as you progress. Thoroughly test the complete integrated Model/View/Controller of the game. 

4. Partners

You will work with the partner chosen during Phase 1. You may choose to join with another student if you did Phase 1 without a partner.If the two in a group split in the middle of the project then each of you will work on the project individually and may not join other partners. 

5. Submission

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

Zip the minesweeper directory and submit the resulting zip file, scotlandyard.zip. Making sure that you current directory contains your scotlandyard directory, you can create this file as follows: 
zip -r scotlandyard.zip scotlandyard
Use the electronic submission program that corresponds to your section. For instance students in section A will submit by typing at the Unix prompt.  

submit_cse116a scotlandyard.zip 

6. Due date: December 4, 2002 by midnight.
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