ECE 222 System Programming Concepts
Spring 2009
Lab 11 – Base to Bombadeer
In this assignment, each student is to write a program that spawns and controls multiple processes.  The program should use system calls such as fork(), wait(), execvp() to manage the processes.  The program should use signal system calls to communicate between the processes.  The processes should coordinate a simple command structure where the main process is “base” and the child processes are “planes”.

The base process is the main process.  It should run in a simple loop, prompting the user for an input command.  Valid input commands include “launch”, “bomb N”, “status”, “refuel N”, and “quit”.  Invalid commands should produce a suitable error message.  Upon receiving the command to quit, the program should end.

The launch command should cause a child process to start.  All child processes should execute the same code.  A child process should execute a simple loop, counting “fuel” downward from 100 at a rate of 5 fuel/second.  Every 3 seconds it should report its fuel status by printing out the line “Bombadeer N to base, # fuel left”, where N is the child’s process ID.  Upon receiving the signal SIGUSR1, the child process should print out the line “Bombadeer N to base, bombs away!”, where N is the child’s process ID.  Upon receiving the signal SIGUSR2, the child process should “refuel”, resetting its fuel value to 100.  Upon reaching zero fuel, the child process should send the signal SIGUSR2 to the main process, and then exit.
The main process must maintain a list of process IDs of the child processes.  Given the bomb N command, the main process should send the signal SIGUSR1 to child process ID = N.  Given the refuel N command, the main process should send the signal SIGUSR2 to child process ID = N.  Given the status command, the main process should list the child processes ID’s.  Upon receiving the SIGUSR2 signal, the main process should print out “SOS!  Plane has crashed!”.  The main process will not know which child process sent the signal, so if this happens the status list will thereafter be in error.
All output from child processes should be printed to a second terminal, not the one connected to the main process.  This can be accomplished by opening a second terminal and having the child processes open /dev/pts/2 (or the appropriate device) for output.

This lab is due by Tuesday, April 14.  You must submit your C-code (as an attachment) to assign@assign.ece.clemson.edu.  Use as subject header ECE222-1,#11.  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.

