ECE 222 System Programming Concepts
Spring 2009
Lab 5 – Memory scan
In this lab, each student is to write a program that allows the user to search an ASCII text file loaded into main memory.  The program should be able to search by byte value, ASCII string, or address (memory, not file).  The program should report the answer, surrounded by context – part of the file on either side of the answer.  The program should run until the user selects an option to quit.
The program must use a command line argument to discover the name of the file to load.  The program must use dynamic memory allocation to create an array (remember, arrays are pointers) of bytes in which to load and process the file.  The array should allow addressing of individual bytes from the file, and it should be exactly the same size, in bytes, as the file.

Once loaded, the program should go into a loop, providing the user with 4 options.  The first option allows the user to specify a byte value (0-255).  Given a value, the program displays all occurrences in the array of that value.  The display should take the form of:

address

context value context

where address is the base10 address of the location in memory (not the array index, and not the file address).  The value and context should be displayed using ASCII symbols.  Context should be the 5 bytes immediately preceding the value, and the 5 bytes immediately following the value.  Do not be concerned if the ASCII symbols for the context or value are non-printable characters, simply print them.  However, printing of symbols should not go beyond the beginning of the array, or past the end of the array.  If the context reaches past these boundaries, an appropriate message should be displayed prior to the context, or after the context, as the case warrants.

The second program option allows the user to specify an ASCII string.  Given that string, the program displays all occurrences in the array of that string.  The display should look exactly as for option 1 (with the string in place of the value).  The third program option allows the user to specify an address (memory), and displays that address as for option 1.  The fourth program option allows the user to quit.  Appropriate error checking must take place for bounds on expected input (for example, a value must be 0-255, and an address must be within the expected range).

This lab is due by Thursday, February 19.  You must submit your C-code (as an attachment) to assign@assign.ece.clemson.edu.  Use as subject header ECE222-1,#5.  This email is due by midnight of the due date.  Work must be completed by each individual student.  If it is determined that a piece of work has been copied, all parties involved will receive zero credit, and a letter grade nay be deducted at the end of the semester.
