PRTS Project 3
(Associative SIMD ATC)
Overview: This is an initial description of this project, and additional clarifying information may be added. It is an extension of Project 2 and will add two new tasks, namely conflict detection and conflict avoidance. (Each task may be divided into a separate project in a later write-up). 
Task 2 (Conflict Detection):  This task will use Batcher’s algorithm to determine if any two planes are on a collision course. A more detailed explanation of Batcher’s algorithm will be posted on class slides. 

A near approach of two planes within 3 nautical miles or 2000 feet in altitude will be considered to be a collision. In this approach, the current position and velocity of one plane A is sent to all processors (e.g., broadcast or using swazzle network). The processors simultaneously check to see if plane A on a collision course with its plane.  

If a processor’s plane is denoted as B, then the processor can determine whether A and its plane B intersect by consideration of three planar graphs. The first planar graph plots time (on the x-axis) for the next 20 minutes against the X-coordinate of each of two airplanes location (shown on the Y-axis). You must allow an error of +- 1.5 nautical miles from the flight track, i.e., 
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Similarly, considering the planar graph for the Y-dimension plotted against time, compute the Tmin and Tmax times where the lines of the two fights intersect in the (Time axis)-(Y axis) planar graphs.  
Since we are currently assuming that the altitude of a plane has a constant height H, its lines in (Time axis)-(Height axis) plane are two horizontal lines at height H-1000 and H+1000, respectively.  If the critical areas for planes A and B overlap, then their height is too close together and Tmin = 0 and Tmax = 20. Otherwise, the planes are far apart in height so that they are not on collision course, and we set Tmin = 20 and Tmax = 0. 
If we allowed plane A to change heights, then at any point in time, DH would be the number of feet it was currently changing each 0.5 second. In this case, the (Time axis) – (Height axis) planar graph would be determined in the same manner as was done for the first two graphs. 
Then find the intersect times of one track with all the other tracks, get the minimum and maximum intersect times in both X and Y, then a potential conflict exists if across the two dimensions, the biggest min-time is smaller than the smallest max-time. 
Calling Task 1 and Task 2:  The program that was designed in Project 2 to call Task 1 during every minor cycle of length 0.5 seconds needs to be modified to call Task 2 once every 8 seconds.  At the end of 16 minor cycles (of length 8 seconds), the major cycle is complete and repeats.  Write program so that the major cycle can be continued for any fixed number of times.  
Task 4 (Conflict Avoidance) --- more details to be added later:  If there is a conflict, the heading of one of the planes on collision course is adjusted, and one pass of the conflict detection algorithm is run again to see if this plane is still on a collision course with some plane. Additional adjustments are made until this plane is no longer on a collision course. This may be treated as a sporadic task or else as an enhancement of Task 3.  
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