ECE 222 System Programming Concepts
Spring 2009
Lab 12 – Space Invaders
In this assignment, each student is to write a program that lets the user play a video game.  The game should use character graphics and capabilities provided by the ncurses library.  The game is to be modeled after the classic Space Invaders.  The basic action is that a ground tank controlled by the user fires at aliens that are attempting to land.

All objects in the game, including the tank, the aliens, and any shots fired, should occupy one character of space each.  Use easily identifiable characters for all objects.  The tank should be able to move left or right on the bottom row of the screen, using the arrow keys of the keypad.  It should also be able to fire a shot using the spacebar.  The initial position of the tank should be the center bottom.  The initial position of any shot fired should be immediately above the tank.  Shots fired should move upwards only, one position at a time.  The tank should move horizontal only, one position at a time.  The game should limit the user to having 3 shots active at any time.  If the spacebar is pressed while three shots are still active, nothing should happen.  Upon reaching the top of the screen, shots should disappear.  Tank motion should be bounded by the edges of the screen.

Aliens should appear immediately when the game starts.  They should initially number 30 in count.  They should be positioned in 3 rows, 10 per row, starting on the 2nd row.  The first row is reserved (discussed below).  On each row they should be somewhat spaced out – they cannot be side by side.  The exact configuration is left to the student.  Every alien should move sideways only, starting by moving to the right, until it hits an edge.  Upon hitting an edge, the alien should drop down one row and change directions, moving towards the other side.  Thus the overall motion is zig-zag across the screen.  Aliens should randomly drop bombs.  There should be a 1% chance of an alien dropping a bomb each time it moves to a new location.  Bombs should fall vertically downward one position at a time.  Upon reaching the bottom of the screen, bombs should disappear.

Bombs should pass through (not affect) other aliens or shots fired by the tank.  Similarly, shots fired by a tank should not affect bombs.  If a shot fired by the tank occupies the same location as an alien, the alien dies (disappears).  If a bomb dropped by an alien occupies the same location as the tank, the tank dies.  The game is won when the user kills all the aliens.  The game is lost if the tank dies, or if an alien reaches the ground.

A score should be reported on the top (first) row of the screen, left-most position.  The score should give 20 points for each alien killed, minus 1 point for each shot fired by the tank.  The cursor should be kept unobtrusively out of the action, located at the top right corner of the screen.  The user should be able to press `q’ at any time to quit the game.  
The keyboard control of the tank should be non-echoing, unbuffered, and non-blocking.  You can consult the man pages for ncurses and the functions in the ncurses library to determine how to accomplish this.  There are also functions to work with the keypad.

The overall speed of the game, as defined by an iteration in which objects move and user input is polled, should be a variable with a fixed value in milliseconds.  This can be controlled by a usleep() function call each iteration, with the appropriate value.  Object speeds should be integer scalars of the timing of the main loop.  For example, if the tank motion scalar is 3, then the tank would move every 3rd iteration through the loop.  This can be accomplished by selectively executing code blocks within the main loop.  The control values include the overall speed of the game, the speed of alien motion, the speed of the tank shots, the speed of the alien bombs, and the percentage chance of an alien dropping a bomb.  These control values should all be set to fixed values.
This lab is due by Tuesday, April 21.  You must submit your C-code (as an attachment) to assign@assign.ece.clemson.edu.  Use as subject header ECE222-1,#12.  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.
