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An astronomical tracking system consists of a number of astronomical observatories distributed about the world.  Example sites include Arecibo in Puerto Rico, Tucson in Arizona, La Silla in Chile, and Mopra in Australia.  Each observatory has a computer that controls its telescope and communicates with a central computer, which coordinates the activities of the observatories so that as many observatories as possible track an astronomical object at any instant of time.

Input data to the computer system that controls the tracking includes the following:

· The position of each of the observatories on the Earth’s surface 

· The specification of the visual field of each telescope

· For each instant of time, each observatory telescope sends its computer a position signal for each tracked object in its field of view

· The communication time delay from each tracking computer to the central computer

· The time delay for each tracking telescope to respond to a signal from the central computer

The response delay is generally greater than the communication time to the central computer because it may include time to position the telescope.

Output of the computer system at each instant includes a display of the view of each of the telescopes in which each of the tracked objects within a visual field is identified.  It also must include an easily comprehended display of the input data above, except that from the telescope.  

Your software system should simulate the behavior of the tracking system by replacing the telescopic sensory data with data generated by computer at discrete time intervals.  This part of your system must accept input data sufficient to specify the trajectories of each tracked object.  It must also display this data in readily accessible form.
1. For one simulation study, assume that the astronomical objects being observed are fixed in the sky (e.g. stars and galaxies) while the Earth rotates.

2. For another simulation study, assume that the objects are all in orbit (e.g. satellites) about a fixed Earth and Earth’s gravity is the only force acting on them.  (Note that this type of motion describes a curve in space that is conic section [circle, ellipse, parabola, etc.] with the Earth at one focus.)  Assume that the orbits’ perigees (closest approach to Earth) all lie within an altitude range of several hundred miles.

3. A third simulation should provide for a rotating Earth in 2.

Constraints on the software for the central computer require that it run on at least one of the systems available at the customer’s shop (the Department of Computer & Information Science).  The software for the observatories’ computers may run on those machines or be distributed onto individual workstations there.

Deliverables include those mentioned in the Notebook Specification and Engineer’s Reports, all software source code, any build utilities, executables, and complete documentation that explains system use and supports maintenance.  The team Librarian must submit any build utilities and executables designed to run under UNIX via the SUBMITD command to cs506.  She or he should submit all other deliverables in hardcopy and diskette (optical, etc.) directly to the Instructor by the due time.
