CS1210 – C++ Programming

Final Project:  Homework 10
Points:  80

Objective:  Develop C++ functions which allow the computer player in BATTLESHIP™ to make an “intelligent” move.  

Discussion:  In Homework  #9 you developed your battleship game using the battleship.o library and battleship.h header file which were provided for you.  For this next assignment, you must create three new functions named initializeMemoryNNNN(), smartMoveNNNN(), and updateMemoryNNNN() (where the NNNN is replaced with your login name, e.g., smartMoveShomperk()) which will allow the computer to attack more intelligently instead of randomly choosing a move all of the time.  The function prototypes (or signatures) for these new functions will be kept in a file called memory_functions_NNNN.h and the function implementations in a file called memory_functions_NNNN.cpp (where again NNNN is replaced with your login name).

     Get started by copying from the directory /home/shomperk/CS1210/public the files memory.h.
, memory_functions_NNNN.h, memory_functions_NNNN.cpp, battleship_type_definitions.h and battle.cpp. These files are 

· battle.cpp contains a main() program which is similar to the one you wrote for HW#9.  Please use this main() for the assignment, rather than your own, so everyone’s game will play the same.  The only changes you must make to this file are to replace NNNN on lines 7, 25, 55, and 64 with your login name.  
· battleship_type_definitions.h contains many constant definitions which will help make your programs more readable.  You do not need to modify this file, but you should become familiar with its contents.
· memory.h contains the class definition for the ComputerMemory type.  You will not need to, nor should you, modify this file.  
· memory_functions_NNNN.h contains the function prototypes (or function declarations or signatures) for the three functions initializeMemoryNNNN(), smartMoveNNNN(), and updateMemoryNNNN().  The only changes you need to make to this file are 
1. Change the file name by replacing NNNN with your login name, and 
2. Change each function name by replacing NNNN with your login name.
· memory_functions_NNNN.cpp contains stub function definitions for the three functions initializeMemoryNNNN(), smartMoveNNNN(), and updateMemoryNNNN().  This is the file you modify to create the three new functions for this assignment.  Except for the minor changes referenced immediately above, this is the only file you will edit for this assignment.
Now if you’ve copied the files as indicated above and made the appropriate changes, you are ready to begin thinking about how to write the new functions.  Begin by taking a look at the file memory_functions_NNNN.cpp (although by this time the NNNN should have been replaced with your login name).  Good news!!  The function initializeMemoryNNNN has already been written for you.  You just need to complete the other two functions.  The best way to think about this is to let updateMemoryNNNN() operate as the diagram below indicates and then have smartMoveNNNN() just choose a move based on the current information in the ComputerMemory variable.

The algorithm for the updateMemoryNNNN() function will follow the following state machine:


[image: image1]
Additional Details:  

a. Submit your source code to me by 9AM on the due date shown on the course web.  Turn in a listing of your program in class that same day.  If you code is not submitted on time, you may not be able to participate in the final tournament.
b. All work must be done on james or john.

c. IMPORTANT:  In the past you were always creating a main() program.  In this assignment, you are creating functions which your main() program calls.  Therefore, use the main() program from Assignment #9 which I provided.  

d. Build your program for Assignment #10 as follows:  

· Compile the main program I have given you:  g++ -c battle.cpp
· Compile the functions you wrote:  g++ -c memory_functions_NNNN.cpp (once again remember that the NNNN will be replaced with your login name).
· Link all the elements of your program together into a single executable file: g++ -o hw10 battle.o battleship.o memory_functions_NNNN.o –lcurses

e. By following the steps in part d. above, you will create an executable called hw10 that you can use to test how well you’ve implemented your functions.

f. The file battleship_type_definitions.h has three macros (which you use like functions) which you will need to write your updateMemoryNNNN() function.  They are:

· ISAHIT(),

· ISASUNK(), and

· ISASHIP()

You use these macros with the result variable which is passed to updateMemoryNNNN() to determine which of the transitions to take on the diagram on the previous page.
g. By the way, I’ve included a function in battleship.o called debug() and a macro in battleship.h called DEBUGOUT() to help you debug your program.  DEBUGOUT() writes whatever message you want to line 22 on the computer screen and then waits for you to press a key to continue.  Because DEBUGOUT() only takes a single string variable, I’ve also provided the function numToString() to turn a number into a string, so you can print it with debug out.  The examples below show several ways to use DEBUGOUT() and numToString().
· DEBUGOUT(“Got to this line of code”);     // writes a simple message
· DEBUGOUT(numToString(result));          // writes the value of variable result
· DEBUGOUT(“row=”+numToString(row));  // writes both a string and int
h. To use DEBUGOUT() to write a debug message, do the following two things:

· Put the line:  DEBUGOUT(“what-ever-message-you-want-to-write”) in your program where ever you want to write some message

· Recompile your code with the –DDEBUG option set.  For example to put a debug statement in the main program:  g++ -c –DDEBUG battle.cpp
Style:

a. Please be sure to properly comment your program and use appropriate white space.  This includes proper indentation.

b. Please provide meaningful, brief comments to give better understanding to the logic of each block of your code.

c. Use meaningful variable names

Hit*





Sunk*





Sunk*





Hit





Hit* or Miss





Miss





Miss or sunk





Search





Destroy





randomMove





*Provided this hit (or sunk) is on the ship for which you were searching or destroying








� You can copy a file with the command: cp source_file destination_directory, where source_file is the name of the file you want to copy and destination_directory is the name of the directory where you want to put the copied file.  To copy the file /home/shomperk/CS1210/public/memory.h to your current directory, type the command:  cp /home/shomperk/CS1210/public/memory.h . (note the trailing “.” In the line above, this means “current directory”).





