
CPSC 201, Fall 2011 Program 1 
Due September 18, 2011 
 
In this assignment you will program a simplified (solitaire) version of the game of 
Ricochet Robot.  The object of the game is to move one of the robots to the goal in as few 
moves as possible.  You can find a version of the game (which does not count moves) at 
the website http://www.ricochetrobot.com .  
 
The game is played on a grid of squares.  The entire grid is bounded by walls.  There can 
also be internal walls  The following is an example grid that will be used throughout the 
explanation of the game.  This grid has one goal (the square designated with *), and three 
robots (A, B, and C).  There are also six internal walls, as well as the boundary walls. 
 

 A    
C   *  
     
     
    B 

 
 
Each move moves one robot in one direction (left, right, up or down) until it hits a wall or 
another robot.  For example, if you move robot A down, it will stop when it hits the wall 
below it. 

     
C   *  
     
 A    
    B 

 
If you move robot C to the right, it will pass the goal and stop at the grid’s boundary. 
 

     
   * C 
     
 A    
    B 

 



If you now move robot C down, it will stop immediately above robot B.  Robots cannot 
bump other robots out of their locations. 
 

     
   * C 
     
 A    
    B 

 
 
Going back to the original position, one way to win the game takes 3 moves.  First, move 
A to the right, then move B up until it hits A, and finally move C right.  Since it hits B, it 
will stop at the goal square (*) and the game is won.  The sequence of moves is shown 
below.  (This is only one of many possible solutions). 
 

 A    
C   *  
     
     
     B 

 
    A 
C   *  
     
     
    B 

 
    A 
C   * B 
     
     
     

 
    A 
   C B 
     
     
     

 



Input File 
 
Your program is required to read a grid from a text file formatted in a particular way.  
The first line of the file contains two numbers, first the number of rows, and then the 
number of columns in the grid.  In this example, there are 5 rows and 5 columns. 
 
Next will be the specifications of internal walls.  Each wall is indicated by the row and 
column of its cell, followed by one letter (L for a left wall, R for a right wall, T for a top 
wall, and B for a bottom wall.   Rows start at the top with row 0, and columns start at the 
left with column 0.  Here is the diagram again with the row,column of each cell shown 
inside the cell.  
 

0,0 0,1 0,2 0,3 0,4 
1.0 1.1 1,2 1,3 1,4 
2,0 2,1 2,2 2,3 2,4 
3,0 3,1 3,2 3,3 3,4 
4,0 4,1 4,2 4,3 4,4 

 
The blue wall would be designated 0 2 B or 1 2 T .   The red wall would be designated 2 
3 R or 2 4 L.  Each wall should be designated only once (doesn’t matter which one) in the 
input file.  Since the number of internal walls is variable, the internal wall lines will be 
followed by the marker -1 -1  (an invalid cell). 
 
After all of the walls and the end marker, you need to enter the robots and the goal.  To 
enter a robot, give the robot’s name (a single alphanumeric character other than ‘*’) 
followed by its row and column.  To indicate the goal, type * followed by the goal’s row 
and column.   The final line of the file is designated by the symbol ‘$’.  The complete file 
for the original board (and the board again) is shown below. 
 

 A    
C   *  
     
     
    B  

5 5 
0 2 B 
2 0 R 
2 3 R 
3 4 L 
3 3 B 
4 1 T 
4 1 R 
-1 -1 
A 0 1 
C 1 0 
B 4 4 
* 1 3 
$ 
 

 
 
 



Text Based Output 
 
Instead of developing your own format for the output, you must use a standard form for 
your console based user interface.  Each cell is a 3x3 array of characters.  The four 
corners of the cell are designated by dots.  Top and bottom walls are designated by 
dashes in the middle column of the top and bottom rows respectively.  Left and right 
walls are designated by vertical bars in the left and right cells of the middle row.  The 
middle column of the middle row contains the single letter designating a robot name or a 
*.   The following diagram shows all 9 characters for a fully bounded cell containing a 
robot.  Most cells will have one or more blank squares, for which you must print a space.  
Below that is our example on the left, with its text representation on the right. 
 

. - . 
| A | 
. _ . 

 
 

 A    
C   *  
     
     
    B  

.-.-.-.-.-. 
|  A      | 
. . .-. . . 
|C     *  | 
. . . . . . 
| |     | | 
. . . . . . 
|       | | 
. .-. .-. . 
|   |    B| 
.-.-.-.-.-. 

 
While it is possible to write a method that prints the grid properly on the fly, you might 
find it more convenient to create a two-dimensional character array and set all the 
characters in the array first, then print the array top-to-bottom, left-to-right. 
 
Game Play 
 
When the game is started, the user must designate a file that contains the starting grid for 
the game.  This grid is then read in and displayed. 
 
The user then has the option of making moves.  The following options must be allowed. 

• Move (indicate which robot and which direction) 
• Undo (the last move) 
• Revert (to the original starting point) 
• Quit 

 
The move option performs a legal move as described above.  



 
The undo option causes the last move to be undone.  You do not have to implement 
multi-level undo (where a sequence of moves can be undone), though we will discuss 
how this can be done later in the course. 
 
The revert option restarts the game with the original grid, as if the game were just started.  
 
The quit option allows the user to quit before finishing the game. 
 
If the user ever moves a robot to the goal square, the game is won.  The number of valid 
moves since the beginning state should be reported.  Moves that are undone do not count, 
nor do moves that are performed before a reset.  Our example was won in three moves. 
 
There should be no way that the user can cause the program to crash.  This means that 
you will have to anticipate potential user errors and catch the exceptions that could be 
thrown.  
 
Design requirements 
 
Your assignment is to use good object-oriented programming techniques to develop a 
playable Ricochet Robot game in java.  Spend your effort on good design principles, 
good documentation, and careful consideration of all possible conditions, making your 
program as flexible and fail-safe as possible.  Building your entire program in a single 
class will not receive full credit.  Separate your classes to make each one serve a clear 
purpose.   Consider how your classes might be reusable in other circumstances, or might 
allow for extensions to the game (for example, having multiple goals in the same game, 
or having squares that teleport robots to another position).  Well-documented reusability 
will be rewarded.  
 
To allow for easy changes of user interface, you must include a UI interface and at least 
one class that implements the UI interface.  It is strongly recommended that you do the 
console interface class first!  (For extra credit, you can provide both a console UI and a 
graphical UI as in Lab 1, but only if your program is submitted on time). 
 
Documentation requirements 
 
Each class must have a header comment describing the class, including a javadoc 
@author tag.  Each method must have a header comment that describes the method, 
indicates preconditions and postconditions, and includes @param and @return tags as 
appropriate.  Beyond these minimum requirements, you are encouraged to include 
additional comments to explain variables, organize your code, and especially to explain 
any clever or tricky parts of your implementation.  It also should go without saying (but I 
will say) that your code should be properly indented, following a consistent style.  Feel 
free to use white space (e.g. blank lines) to increase readability.  You should also use 
method and variable names that enhance the readability of your code. 
 



 
Extra Credit 
 
For on-time programs only, limited extra credit will be available for extra functionality 
or particularly nice user interfaces.  In general, though, don’t spend your time on fancy 
graphics; the point of this program is good design, especially modularity, modifiability 
and fail-safe programming.  Your program should not crash, even if the user does 
something wrong.  This means that you will have to catch at least some exceptions.  Be 
sure to carefully document all design decisions, and to include preconditions and 
postconditions in the documentation of each method.   
 
Deliverables 
 
Submit the following (either as separate files or one zip file containing all three: 
 

• A written document explaining the overall design, including a UML diagram of 
the classes 

• A .jar file containing all of the source code for your project, including JUnit test 
classes for all classes except for the user interface class(es). 

• A written document explaining the test cases and describing testing process that 
was carried out for this program, especially user interface and integration testing, 
because there will be no JUnit cases for these. 

 
 
 


