PRTS Project 2

(Associative SIMD ATC)
Overview: This project is an extension of Project 1 and will use Project 1 to create an initial environment to test ATC tasks. Then a “Correlation and Location” task will be created and tested using the initial environment created using Project 1.
Task 1: This task is the “Correlation and Location” task, and uses software and techniques developed in Project 1.  In addition, you will need to randomly generate an altitude for each plane between 3000-6000 feet. Each plane will remain at the same height, unless instructed to change its altitude. And we use track to represent the plane in the following.
You need to create a vector data structure in each processor to store the flight information for its track. This data structure will have the same organization and location in each processor’s memory. You will need the current velocity information (i.e., dx and dy, as defined in Project 1). You will need to store the current location (x0, y0) of the track. Other information that you need to keep for the track should be stored here.
Initially, you will need to compute and store the projected next location of the track. This will be (x1,y1) where x1= x0 + dx and y1= y0 + dy. 

You also need to add some random noise to generate next location as follows: First generate a random variable r, where 0≤ r ≤ 1 and let x2 = x1 + (r*nm)/5, where nm is one nautical mile. Then generate another random variable s, where 0≤ s ≤ 1 and let y2 = y1 + (s*nm)/5. Then location (x2, y2) from each processor will be used as a radar sighting for an arbitrary plane. 
Next, each radar point in turn is tested to see if it correlates with any track. To correlate with a track, a radar must lie in a box that is 1 nm on each side with the track (xo,yo) at its center. If two tracks match the same radar, then the radar will be discarded. If one track matches the radar, then this radar location is recorded in the track’s flight information and a radar match (initially set to 0) is set to 1, indicating that a radar match has been found.  If a second radar match is found that matches the same track, then radar match is set to -1, indicating that radar information for this round will be discarded.  After all radar values have been processed, all tracks with radar match set to 1 will reset  current location to radar location in the plane’s flight record. Otherwise, current location will be set to next location. This task must be done in less than 0.5 of a second.
Calling Task 1:  Create a program that initially uses software developed in Project 1 to create for each processor an independent airplane location and velocity. Additionally, a data structure should be created in each processor to store all needed information for the one plane that it will manage. This data structure will be expanded in the future, as needed, to hold whatever information needs to be stored about this plane. (Eventually, it will contain all of the flight plan information as well as other information that needs to be stored about this plane during the fight.) In addition, this program will call Task 1 at the beginning of every half second for 8 seconds.  At the end of 8 seconds, this cycle repeats. Write this program so that this cycle can be continued for a fixed number of cycles (e.g., 10). 
