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I.

A.

Project Description: Construct a language for the Computer Controlled Railroad (CCR) that can completely control the system. 

General Requirements: 

1. Construct a low level assembly-like language that allows complete control of: 
a. trains using DCC standards 
b. turnout switches including feedback 
c. track detectors 

2. Write an interpreter that decodes asm instructions and executes them. 

3. The CCR must be able to execute stored asm programs (file) w/o user intervention. 

4. Write an API that allows C++ or VB programs to access CCR-asm instructions. 

This was what I was given as my project definition and description initially.  In subsequent meetings Dr. Pankratz and I modified and clarified what actually was my project.  We concluded that my project was to create a programming language, similar to assembly, that could serve as a standard when programming the train at a considerably low level.

B.

I have solved this problem by creating a low-level language that allows the user to have control of all aspects of the train and turnouts, and the ability to receive feedback from the turnouts and photocells.  The user controls the train through a saved file as described in the requirements.  In addition, the users of this language also have access to simple math functions, variables, a delay command, and a random number generator.  The user also has the ability to evaluate variables using greater than, less than, and equal to commands.  There is also a resource log that creates an entry whenever a photocell is passed.  This came in handy when debugging programs that did not work as planned.  If someone stood up or blocked a photocell unintentionally the log would register this and the user would know it wasn’t necessarily a programming error.  Another useful feature that I added to my program was a memory dump that can be executed if a program did not act as expected.  The language also has comments and conditionals that can be used to program the train.  As a safety precaution the program is also equipped with an emergency stop in the event that the train needs to be stopped quickly.

C.

The biggest exception to my project is that it only controls one train.  Also, the program is in console mode making it visually unappealing.  I did this intentionally, however, as the code for current train interface is made much more confusing due to the code implemented to create the menu.  I aimed to eliminate this problem with my project.

D.

I used my knowledge of the different programming languages I have used, in conjunction with many of the principles of assembly language, to create a language that is both low level and user friendly.  Through meetings with Dr. Pankratz, and my other classes, I have researched how a compiler works and what a compiler does.  I have tried in almost all aspects to remain true to the functions and structure of a compiler and have implemented those functions in my compiler.  My basic methodology was to start with simple commands and work my way up to more complicated commands once the basic commands were working.  This allowed me to expand my language, while keeping a working model at all times.  The key element to my project is the data structure that a program is loaded into after being compiled.  Once I planned this data structure and completed it everything else was much easier.

II. 

A demonstration of the commands that I have created, using one or more different programs.

III.

IV.

A.

I made the most headway after meetings with Dr. Pankratz.  Having someone else look at my solution shed new light on it and helped me to better analyze the problem at hand and not just my solution.  Trial and error was also a large part of my learning process.  Only after I started to implement my language could I determine if I needed additional commands or modification of current commands.

B.

I drew on much of my knowledge from the classes that I have taken.  Creating this programming language and compiler was made much easier through the lab in programming languages in which we created a compiler.  CS225 and 370 were key in my finishing this project.  The assembly language of 225 is an obvious contributor, but the racing conditions that we learned about in Operating Systems became a real life situation for me while working on the train.

C.

Extending this language and interface to include two trains would be a possibility for the senior who takes over next year.  Much of the groundwork has already been laid for a program that operates similar to the batch file system of Jeremy Voster’s train program.  Another possible project would be to take my language and use it to create a higher level language that is even more user friendly.  A final extension I see the creation of a simulator that could use the now standardized commands to simulate the train system.

D.

Start early and get going as much as you can early because you will want to work on it less as you go along and will need the head start. Meet with Dr. Pankratz more than you think you should, only good results and major breakthroughs came for me after my meetings.

