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Part 1: Project Description
A.  Definition and Requirements:


I was to control a single train with multiple cars via a computer.  This computer program had to accomplish the following:  correctly allocate photocells and turnouts, couple and uncouple cars, detect uncoupled cars, block the train if a resource is unavailable and unblock the train when that resource becomes available, detect the speed (to scale) and the direction of the train, be able to control the speed and direction of the train, stop it, and have an emergency stop.  I was also to implement one other cool application; I chose to switch the order of two cars by coupling and uncoupling them.

B. Solutions:


I started with some simple research to find information on model trains, most of what I found was at the National Model Railroad Association’s web site.  This is where I discovered the information about weighting cars down, couplers and un-couplers.  I solved the problem of creating a system which would properly allocate and de-allocate resources to the train.  I also successfully was able to block a train and have it restart when the resource became available again.  The train is totally controlled by a batch file. And I am able to increase and decrease the speed and I am able to stop the train and have it change directions.  All of the train control is using the libraries and dll files from last year.  The coupling process was also successfully completed.

C. Exceptions:


The only thing I have not implemented is to detect the speed of a train relative to its scale.  I also do not allocate the turnouts; they are kind of like innocent bystanders that get affected by the program.

D. Methodology:


Essentially, I have an OS that keeps data structures of the photocell states.  There are 4 arrays of integers that keep track of the past state of the cells, the current state of the cells, the allocation of those cells, and the count for the cells.  The previous and current arrays used to figure out when there is a change in the state of the track.  The count is used to keep track of how many of the train’s cars have passed over the cell, so that I can de-allocate it.  The allocation array simply keeps track of the cells allocated to my train.  On a timer the program polls the photocells, I check to see if states have changed and then handle arrivals and departures for the cells as necessary.

Part 2: Demonstration


I have several batch files that I will run.  I have demonstrations of the train using turnouts, backing up, changing speeds and I have a batch file which will demonstrate the train decoupling itself and re-coupling itself in the train yard.

Part 4: Learning and Development
A. Strategies


I found many of my answers to technical questions about hardware from either NMRA or Tom Smith, who works in Media Services.  These sources lead me to the Kadee couplers and de-couplers.  Other than this, the actual components had directions with them.


As for the program part of this project, I found the most useful thing was to mock runs of the train around the track.  Pull a train, several cars in length, around the track and notice what changed, when the photocells were tripping, how my arrays would fill up and what the problems with certain ideas were.  This repeated process either on the physical track or on paper was by far the most useful strategy.  The other endeavor that helped was just to try something.  Maybe it did not work, but there is always information gained from a failed attempt as well.  As long as these attempts were not haphazard and I was willing to let the ideas go if they did not work, then this strategy worked well.

B. Knowledge


The best concept is perhaps not necessarily a CS concept.  Using paper, don’t try and write the code immediately.  By sitting down and going over the project on paper first, it was possible to make much better and quicker progress than just trying to plug in code at the terminal.  As far as CS concepts were concerned, I think I have learned the value of data structures.  The right data structures are really helpful and generally make the job easier.  

C. Extensions


There are infinite things that people can do with this project.  They could get the trains to uncouple more than just the last car, get more than one train with length to run the track, get the train to obey a small language of sorts; something with simple commands like request, stop reverse, uncouple and speed up.  Developing a graphical representation of the project would be interesting.  They could make the train interactive.  All these would be really neat to see happen.

D. Advice


GET STARTED EARLY.  Keep up the journal, don’t just write what you did, but describe what you learned, what you should have kept in mind and how things work.  This is invaluable at a stage like this where you are writing about the project.  

E. Overall Experience


To be honest I’m not sure.  I know that I really enjoyed working on this project, but the scope of it meant that it impacted more than just this class and on top of that it impacted more than the academic life as well.  I honestly think this question should be answered sometime later this summer after all the wonder of school being over has worn off.  For now, I will say the experience was stressful but not a bad one.

