
Simulator Design
The simulator will consist of three processes: the main server process, mini-server process, and the control process.  The function of the main server process will be to accept new connection from clients and to fork off the mini-server process to allow for continued communication between the simulator and the client via a TCP/IP socket.

The mini-server process will be the dedicated link to the client via a unix domain socket.  It will exec the control process for any new track that is loaded for simulation and will be the only pipeline of communication from the control process to the client.

The control process will maintain the current state of the track and provide control to the trains and any switches, lights, and crossings on the track.  There will be three threads continuously running throughout the simulation of the track in the control process.  The threads are the server, control, and simulation engine.

The server thread is will take all requests from the server process and pass them to the control thread for validation.  Any responses will be passed to the server thread to send to the server process.  The control thread will validate all requests and continuously check the future status of the track to provide basic collision avoidance.  The control thread will interact with the simulation engine thread to receive the future track conditions.

The simulation engine thread will produce the upcoming conditions of the track by extrapolating the future location of all trains.  The current location of the train along with the measured speed and length of the train will be enough information to estimate future track conditions with an acceptable degree of error.  The acceptable degree of error will depend on safety constraints such as minimum distance between trains, maximum speed of trains, number of trains on the track, and number of sensors on the track.
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